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ABSTRACT

Background. Thanks to numerous worldwide studies, the significant contribution of the hormonal component to the oncological
risks of the organs of the female reproductive system is beyond doubt. Of great interest is the analysis of world research on
the oncological potential of hormonal drugs, namely COCs and MGT, since this issue continues to be one of the most complex
and controversial.

Aim. This study aimed to contribution of hormonal factors to the development of cancer of the female reproductive system,
namely breast, cervical, endometrial and ovarian cancers.

Materials and Methods. The study was conducted on the basis of the Center of Gynecology and Reproductive Technologies
of the FSAU “National Medical Research Center “Treatment and Rehabilitation Center” of the Ministry of Health of the Russian
Federation, the Department of Oncogynecology of the University Clinical Hospital No. 4 of the |.M. Sechenov First Moscow State
Medical University. The analysis of medical documentation for the period from January 2015 to December 2021 was carried
out. The study included 1842 patients with verified oncological disease of the female reproductive system, who had a history of
taking hormonal drugs of the following pharmacological groups: hormonal contraceptives, menopausal hormone therapy drugs.
The age of all patients ranged from 26 to 83 years (mean age 51.98+10.3 years). The control group consisted of 611 patients
without oncological diseases, who have a history of indications for taking hormonal drugs of these pharmacological groups.
Results. When assessing the effect of the duration of MGT intake on the risk of developing breast cancer, it was found that MGT
intake for a total of more than 6 years was associated with a higher risk of developing breast cancer (HR 1.18; CI 1.02-1.36;
p <0.001). Using the Wald method, we found that the probability of developing breast cancer is associated with a BMI of more
than 25 kg/m? and long-term intake of combined MGT for a total of more than 6 years. When assessing the effect of the duration
of MGT intake on the risk of developing RTM, it was found that MGT intake for a total of more than 6 years was associated with
a higher risk of developing RTM (HR 1,432; CI 1,172-1,750; p <0.001). Using the Wald method, we found that the probability
of developing RTM is associated with the presence of a BMI of more than 25 kg/m?, prolonged MGT intake for a total of more
than 6 years and the presence of endometrial hyperplastic processes, adenomyosis, hypertension in the anamnesis. When
assessing the effect of the duration of COC intake on the risk of developing breast cancer, it was found that taking COC for
a total of more than 7 years was associated with a higher risk of developing breast cancer (HR 1.68; Cl 1.1-2.5; p=0.010).
According to the Wald method, it was revealed that the probability of developing breast cancer is associated with the presence
of HPV type 16, a BMI of more than 25 kg/m? and prolonged intake of COCs for a total of more than 7 years. When assessing the
effect of the duration of MGT intake on the risk of developing PC, it was found that MGT intake for a total of more than 9 years
was associated with a higher risk of developing PC (HR 1.65; Cl 1.2-2.3; p=0.010). Using the Wald method, we found that the
probability of developing RYA is associated with the presence of a BMI of more than 25 kg/m?, MGT intake and the presence of
endometrial hyperplastic processes in the anamnesis.

Conclusions. With prolonged use of sex steroids, there is a tendency to increase the risk of developing cancer of the female
reproductive system. Careful follow-up and limitation of the duration of taking sex steroids in risk groups will reduce
carcinogenic risks.

Keywords: hormonal contraceptives; menopausal hormone therapy drugs; endometrial cancer; breast cancer; cervical
cancer; ovarian cancer.
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AHHOTALMUA

Beepenune. bnarogaps MHOrouMcneHHbIM 06LLEMMPOBLIM UCCIEA0BAHNUAM BECOMbIN BKNIaf, FOPMOHANBHOM COCTaBAAOLLLEH
B OHKOJIOTUYECKUE PUCKM OPraHOB MEHCKOW PenpOAYKTUBHOW CUCTEMBbI He Bbi3bIBAET COMHEHMI. bonbluoii uHTepec npea-
CTaB/IfeT aHa/u3 MUPOBbIX UCCNELOBaHWA M0 OHKOJIOTMYECKOMY MOTEHLMany ropMoHanbHbIX NpenapaTtoB — KOMBUHMpO-
BaHHbIX opanbHbIX KoHTpauenTueoB (KOK) u MeHonaysanbHoM ropMoHanbHoi Tepanuu (MIT), Tak KaK AaHHbI Bonpoc no-
MPEXHEMY OCTAETCA OJHUM U3 CaMbIX CIIOXHBIX U NPOTUBOPEYMBBIX.

Llenb paéoTbl — M3yunTb YacTOTy M 0COBEHHOCTM paKa OpraHOB MEHCKOM PenpoLyKTUBHOW CUCTEMBI, @ UMEHHO: MOJIOYHOIA
}enesbl, LWeWKN MaTKK1, IHAOMETPUA U SUYHUKOB, Y MEHLLMH, MPUHUMABLLMX Npenapatbl NOI0BbIX CTEPOM0B.

Martepuanbl n Metopbl. MccriegoBaHue npoBoAMIoch Ha 6ase LEHTPa MMHEKONIOMMK U PenpoayKTUBHBIX TexHomoruin «Ha-
LMOHANbHBIA MeAUUMHCKUIA UCCNefoBaTeNbCKUI LEeHTp «JleueOHo-peabunmnTaumoHHbIn LeHTp» MuHsgpasa PO, otaenenus
OHKOTMHEKOS10rMM YHUBEPCUTETCKOM KiMHUdeckon 6ombHULb N® 4 TepBoro MocKoBCKOro rocyAapcTBeHHOr0 MeULMHCKOro
yHuBepcuteta uM. .M. CeueHoBa. ABTOpbI NPOBOAMM aHANM3 MeAMLIMHCKON JOKYMeHTaumuu 3a nepuog, ¢ sHeapsa 2015 roga
no nekabpb 2021 roga. B uccnegosanme Bowwnm 1842 6onbHble ¢ BepUPULMPOBaHHBIM OHKONIOrMYECKUM 3aboneBaHNeM op-
aHOB JKEHCKOWM PenpoAyKTUBHON CUCTEMBI, Y KOTOPbIX B aHaMHe3e OTMeYeH MPUEM FOPMOHaNbHBIX MpenapaToB crenyio-
Wwmx GapMaKoorMyeckux rpynn: ropMoHasnbHble KOHTpauenTuBbl, Npenapatbl MIT. Bo3pacT Bcex NauMeHTOK cocTaBun oT 26
0o 83 net (cpeanmin Bospact 51,98+10,3 roga). Ipynny KoHTpons cocTaBunu 611 naumeHToK 6e3 OHKOMOrM4ecKkux 3abone-
BaHWM, Y KOTOPbIX B @HaMHE3e eCTb YKa3aHUs Ha NPUEM FOPMOHaNbHBIX NPenapaToB yKa3aHHbIX hapMaKoIorMYecKuUxX rpynn.
Pesynbtartbl. [Tpy oLeHKe BAMAHWA LnTeNbHOCTM npuéMa MIT Ha pucK pas3suTMs paka MonodHou xenessl (PMXK) obHapy-
XeHo, yto npuém MIT cyMMmapHo bonee 6 feT accoumMpoBaH ¢ bonee BbICOKMM puckoM passutis PMA (OP 1,18; M 1,02—
1,36; p <0,001). Mo meToay Banbaa Mbl BbiSBUAK, YTO BEPOATHOCTL pa3BuTa PMMK accouumpoBaHa ¢ MHAEKCOM Macchl Tena
(UMT) 6onee 25 Kr/M? u AnmMTeNbHBIM NPUEMOM KOMBUHUPOBaHHOM MIT cyMMapHo 6osnee 6 neT. Mpu OLEHKe BAMAHWA LK~
TeNnbHoCTV NpuéMa MIT Ha pucK pa3BuTUS paKka Tena MaTku (PTM) obHapy»eHo, yto npuém MIT cymmapHo bonee 6 neT acco-
LMMpOBaH ¢ Donee BbICOKMM puckoM passutua PTM (OP 1,432; AN 1,172-1,750; p <0,001). Mo MeToay Banbaa Mbl BbiSBUK,
4TO BEPOATHOCTb pa3suTHA PTM accoummposaHa ¢ HanuumeM VIMT 6Gonee 25 Kr/M2, anutenbHbiM npuémom MIT cymMmapHo 6o-
nee 6 NIET U HANMYMEM TUNEPNIACTUYECKMX NPOLIECCOB 3HAOMETPHSA, aEHOMMO3a M TMNEPTOHMYECKOI 60M1e3HM B aHaMHe3e.
Mpu oueHKe BuAHUA aamTenbHocTy NpuéMa KOK Ha puck pa3suTus paka wenku Matku (PLLIM) obHapy»eHo, uto npuém KOK
CyMMapHo bonee 7 neT accoummpoBaH ¢ 6osee BbICOKMM puckoM passutus PLUM (OP 1,68; 0N 1,1-2,5; p=0,010). Mo meToay
Banbaa BbISIB/IEHO, YTO BEPOATHOCTb pa3suTus PLUM accoummposaHa ¢ Hammumem BIMY 16-ro tuna, UMT 6Gonee 25 Kr/m?
n pamtenbHbiM npuémoM KOK cymMapHo 6onee 7 net. MNpu oueHKe BAMAHWA AiuTenbHOCTU NpuéMa MIT Ha puck passutus
paKa sudHuKoB (PA) yctaHoneHo, uto npuémM MIT cymmapHo bonee 9 neT accoummnpoBaH ¢ bosiee BLICOKUM PUCKOM pasBuTHS
PA (OP 1,65; 0N 1,2-2,3; p=0,010). Mo mMeToay Banbaa Mbl BbisBUAM, 4TO BEpOSTHOCTL pa3suTua PH accoummpoBaHa ¢ Ha-
nnumnem UMT 6Gonee 25 kr/M%, npuémom MIT 1 HasMumeM rMNepriacTUYeCKUX NPOLECCOB SHAOMETPUA B aHaMHese.
3akniouenue. [lpy pnmTensHOM NpUEME NpenapaToB NOMOBLIX CTEPOMAOB NPOCNEKWBAETCS TEHAEHUMS K NOBLILLEHUK pu-
CKOB Pa3BMTUA paKa OpPraHoB XEHCKOW pPenpofyKTUBHOW cuCTeMbI. TiuaTenbHoe aucnaHcepHoe HaboaeH e 1 orpaHuyeHne
AJUTENBHOCTW NPUEMa NpenapaToB NOJIOBLIX CTEPOM0B B rPyNnax pUcKa No3BOJMT CHU3UTb KaHLEPOTeHHbIE PUCKM.

KnioueBble cnoBa: ropMoHasbHble KOHTPALEeNTWBbI; NpenapaTbl MeHonay3anbHo! ropMoHanbHoi Tepanuu (MIT); pak
3H[LOMETPHUSA; PaK MONoYHOM enesbl (PMIK); pak weliku MaTku (PLUM); pak sauyHukos (PS).
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BACKGROUND

Given the globally high prevalence of cancer in the fe-
male reproductive system among women of all age groups,
a comprehensive study of risk factors, their development,
and treatment to stratify the risks of neoplasia is needed.
Risk factors for the development of cancer of the female
reproductive system are heterogeneous, and possible risk
factors include age, hereditary predisposition, infectious and
immunological factors, and hormonal factors, including the
use of sex steroids.

The theory of hormonal carcinogenesis enables the dif-
ferentiation of the organs of the female reproductive system
with direct and indirect hormonal dependence, where the
mammary gland, ovaries, and endometrium have direct hor-
monal dependence, whereas indirect hormonal dependence
is more typical for the cervix.

According to statistical data in the Russian Federation,
approximately 13% of women of reproductive age use highly
effective hormonal contraceptives to prevent pregnancy, and
in 14% of women, the therapeutic effect of these drugs is a
priority [1]. Since the creation of the first tablet of combined
oral contraceptives (COCs) in 1960 by an American scientist,
many years have passed, during which the improvement of
hormonal contraceptives was only gaining momentum. Thus,
numerous studies have enabled us to minimize the dose of
the estrogen component, synthesize a new-generation pro-
gestogen component, and optimize regimens and routes of
administration of hormonal drugs. As is known, the contra-
ceptive effect of hormonal drugs is achieved mainly by the
action of progestogens, which also determines the thera-
peutic effects of these drugs. The estrogenic component is
necessary to neutralize the negative effect of progestogens
on ovulation, control the menstrual cycle, and prevent in-
termenstrual bleeding from the genital tract [2]. Over time,
lowering the dosage of the estrogen component minimized
the development of adverse estrogen-dependent effects.

According to global statistics, the life expectancy of the
population is currently increasing, which translates to an in-
crease in the number of women of menopausal age. The ag-
ing process of the female reproductive system is inextricably
linked with a deficiency of sex hormones, which is accom-
panied in 85% of women by the development of vasomotor
symptoms and psycho-emotional and urogenital disorders.
Menopausal hormone therapy (MHT) drugs are actively used
in clinical practice to correct the manifestations of estrogen
deficiency. Thus, if patients of both fertile and menopausal
age need prescribed hormonal drugs for a long period, the
increase in possible risks, particularly oncological ones, is
a concern.

MATERIALS AND METHODS

The study was conducted at the Center for Gynecology
and Reproductive Technologies “National Medical Research
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Center” “Treatment and Rehabilitation Center” of the Rus-
sian Ministry of Health and the Department of Oncogyne-
cology of the University Clinical Hospital No. 4 of .M. Sech-
enov, First Moscow State Medical University. The authors
analyzed medical records from January 2015 to December
2021. The study included 1842 patients with verified can-
cer of the female reproductive system who had a histo-
ry of taking hormonal contraceptives and MHT drugs. The
patients were between 26 and 83 years old (mean age,
51.98 + 10.3 years). The control group consisted of 611 pa-
tients without cancer who had a history of taking hormonal
drugs from the indicated pharmacological groups. We ret-
rospectively analyzed patient records from the beginning of
hospitalization to hospital discharge.

The inclusion criteria were age >18 years, verified diag-
nosis of cancer of the female reproductive system (stages
[-IV according to FIGO), endometrioid adenocarcinoma of the
uterine body, and a history of taking hormonal medications
for 1 year. The exclusion criteria were age <18 years, preg-
nancy and/or breastfeeding, verified multiple primary cancer,
verified cancer of other localizations, uterine corpus cancer
with morphological characteristics of nonendometrioid (me-
senchymal and mixed epithelial) adenocarcinoma, a history
of taking hormonal medications for 1 year, and endometrial
cancer (EC) with a history of taking tamoxifen.

All patients in the COC group used low-dose drugs that
contained no more than 30-35 pg of estradiol per day. All pa-
tients received MHT drugs in the form of combination therapy
in a cyclic mode and in monophasic combination therapy in
a continuous mode.

Statistical data processing

Mathematical statistical analysis of the study data was
performed using SPSS Statistics version 23.0. To determine
the significance of the normal distribution of indicators, the
Kolmogorov—Smirnov test was used. Digital results were
described using the arithmetic mean (M) and its root-mean-
square deviation (+o). The mean and standard error of the
mean were determined in parameters with normal distribu-
tion. Otherwise, the quartile range (25", 50™, and 75" per-
centiles) was determined. To assess correlations, the Spear-
man and Pearson methods were used. Statistical analysis
was performed using the nonparametric Mann-Whitney U
test. The statistical significance of differences between qual-
itative indicators was assessed using the y? test. The results
of statistical studies were considered significant if the prob-
ability of error was p <0.05, which corresponds to the criteria
accepted in biomedical research.

Multivariate logistic regression analysis was used to
determine the effect of taking hormonal drugs on cancer
development. ROC analysis was performed to assess the
sensitivity and specificity of the markers. Risk factors that
statistically significantly increased the risk of developing can-
cer of the female reproductive system were selected using
the Wald method.
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RESULTS

The clinical characteristics of patients with verified can-
cer of the female reproductive system are presented in Ta-
bles 1-4 depending on the tumor location, namely, breast
cancer (BC), uterine corpus cancer (UCC), cervical cancer

(CC), and ovarian cancer (0C).

Table 1. Clinical and morphological characteristics of a group of patients with verified breast cancer

Tom 10, N2 &, 2023

DISCUSSION
Oncological risks of COCs

ApxuB aKyLlepcTsa v rvHexonorm um. B®. CHervpéesa

Does the risk of OC and BC increase when patients with
BRCA1/2 mutations take COCs? A similar question always

arises in the case of a need to prescribe COCs to patients with
a family history of OC and BC.

Clinical and morphological

Main group with verified BC,

Control group,

characteristics n=753 (100%) n=190 (100%) P
Age, years 50.24+8.5 48.91£11.12 0.136
Tla 148 (19.7%) - -
T1b 279 (37.1%) - -
T2a 100 (13.3%) - -
T2b 222 (29.5%) - -
Unspecified invasive ductal carcinoma 323 (42.9%) - -
Unspecified invasive lobular carcinoma 283 (37.6%) - -
!ntraductal papillary adenocarcinoma with 147 (19.5%) - -
invasion
G1 124 (19%) - -
G2 521 (69%) - -
G3 108 (12%) - -
Luminal A 242 (32.1%) - -
Luminal B HER2-negative 281 (37.3%) - -
BRCAT mutations 7(0.9%) - -
BRCAZ mutations 5(0.7%) - -
CHECK mutations 15 (2%) - -
Fibrocystic mastopathy with proliferation 53 (7%) 7 (3.7%) 0.091
Fibrocystic mastopathy without proliferation 37 (4.9%) 11 (5.8%) 0.624
BMI: Me [Q25; Q75], kg/m? 26.54 [21.3; 29.4] 23.77 [20.2; 26.1] 0.001*
Degree IIl obesity 77 (10.2%) 0 (0%) <0.001*
Uterine fibroids 92 (12.2%) 13 (6.8%) 0.035*
Regular menstrual cycle 733 (97.3%) 179 (94.2%) 0.031*
COC intake 64 (8.5%) 23 (12.1%) 0.289
MHT intake 94 (12.5%) 10 (5.3%) 0.005*
Duration of MHT use (years) 7.68+2.92 4.8+2.04 0.002*

*The relationship of the predictor with the probability of breast cancer development is statistically significant (p <0.05); BC, breast cancer;
T1a, T1b, T2a, and T2b, stages of breast cancer; G1, G2, and G3, degrees of breast cancer differentiation; BRCAT and BRCAZ2, genes
protecting against spontaneous DNA damage; CHECK, tumor-suppressor gene; BMI, body mass index; Me (from English mean), average
value; Q25 and Q75, 25" and 75 quartiles, respectively; COC, combined oral contraceptives; MHT, menopausal hormone therapy.

DQI: https://doiorg/10.17816/2313-8726-2023-10-4-261-276
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Table 2. Clinical and morphological characteristics of a group of patients with verified uterine cancer
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Clinical and morphological

Main group with verified UBC,

Control group,

characteristics n=474 (100%) n=170 (100%) P
Age, years 58.86+10.14 51.77£10.86 <0.001
Tla 345 (72.8%) - -
T1b 79 (16.6%) - -
G1 278 (58.6%) - -
G2 175 (36.9%) - -
G3 20 (4.2%) - -
Menopause, age, years 52.51£2.51 51.94+3.11 0.037*
Duration of menopause, years 10.37+6.25 6.72+4.81 <0.001*
BMI: Me [Q25; Q75], kg/m? 33.34 [26.4; 35.5] 22.95 [19.0; 24.6] <0.001*
Excess body weight 106 (22.4%) 19 (11.2%) 0.002*
Degree | obesity 85 (18%) 11 (6.5%) <0.001*
Degree Il obesity 40 (8.4%) 3(1.8%) 0.003*
Degree Ill obesity 138 (29.1%) 3(1.8%) <0.001*
Chronic salpingoophoritis 111 (23.4%) 10 (5.9%) <0.001*
Adenomyosis 224 (47.3%) 17 (10%) <0.001*
Uterine fibroids 248 (52.3%) 27 (15.9%) <0.001*
Hyperplastic processes in the endometrium 129 (27.2%) 24 (14.1%) <0.001*
Dyslipidemia 82 (17.3%) 5 (3%) <0.001*
Diabetes mellitus 53 (11.2%) 5 (3%) 0.004*
Hypertensive disease 216 (45.6%) 17 (10%) <0.001*
COC intake 18 (3.8%) 9 (5.3%) 0.404
MHT intake 164 (34.6%) 33 (19.6%) <0.001*
Duration of MHT use, years 3.63+4.41 1.91+3.03 <0.001*

*The relationship of the predictor with the probability of uterine body cancer development is statistically significant (p <0.05); UBC, uterine

body cancer; T1a and T1b, stages of

BRCA1/BRCA2 mutations are an important risk factor for
BC and OC development. According to V. Beral et al., COC
intake led to a significant (by 20%) reduction in the risk of
0C development with a tendency to further decrease every
5 years of taking the drugs, and the effect persists for many
years after cessation [3]. Many major studies obtained sim-
ilar results for the protective effect of COCs on OC [4]. In a
large meta-analysis, S. lodice et al. confirmed a significant
reduction in the risk of OC associated with COC intake in car-
riers of BRCAT (standardized cancer incidence rate, 0.51; 95%
confidence interval, [Cl], 0.40-0.65) and BRCAZ (standardized
cancer incidence rate, 0.50; 95% Cl, 0.29-0.89) mutations.

In addition, an increase in the duration of oral contracep-
tive use is associated with a linear decrease in the risk of OC
by 36% for each additional 10 years of use (95% Cl, 22%—-47%;

DOL: https://doiorg/10.17816/2313-8726-2023-10-4-261-276

p <0.01) [5]. J.R. McLaughlin et al. obtained similar results,
which revealed a decrease in the risk of OC for carriers of
BRCAT (odds ratio [OR], 0.56; 95% Cl, 0.45-0.71; p <0.0001)
and BRCA2 (OR, 0.39; 95% Cl, 0.23-0.66; p=0.0004) muta-
tions associated with COC intake. The study also reported a
significant trend toward a decreased risk of OC associated
with an increase in the duration of COC intake (p <0.0001) [6].

In our study, COC intake was noted in 3.4% of women
with verified OC, and the duration of COC intake was 9.0 +
2.4 years. The results of the multivariate regression analysis
revealed that COC intake did not affect the risk of OC develop-
ment, which is also consistent with the results of previously
published studies.

Most global studies have indicated the protective effect
of COCs against EC. In a meta-analysis, J.M. Gierisch et al.
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Table 3. Clinical and morphological characteristics of a group of patients with verified cervical cancer
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Clinical and morphological

Main group with verified CC,

Control group,

characteristics n=291 (100%) n=120 (100%) P
Age, years 48.55+9.94 47.099.17 0.334
PCR, HPV type 16 61(21%) 7 (5.8%) <0.001
PCR, HPV type 18 24 (8.2%) 5 (2.9%) 0.142
Tis 57 (19.6%) - -
Tla 33 (11.3%) - -
T1al 37 (12.7%) - -
Squamous cell carcinoma 287 (98.6%) - -
Adenocarcinoma 4 (1.4%) - _
G1 254 (87.3%) - -
G2 31 (10.7%) - -
G3 4 (1.4%) - -
Childbirth: Me [@25; Q75] 1.26 [1; 2] 1.451[1; 2] 0.036*
BMI: Me [Q25; Q75], kg/m? 23.98 [20.4; 26.1] 22.44 119.65; 24.3] 0.001*
Excess body weight 52 (17.9%) 8 (6.6%) 0.003*
Degree Il obesity 11 (3.8%) 0 (0%) 0.031*
Moderate to severe cervical dysplasia 16 (5.5%) 1(0.8%) 0.031*
COC intake 54 (18.5%) 11(9.1%) 0.018*
Duration of COC use, years 3.0415.09 1.24+2.99 0.011*
MHT intake 27 (9.3%) 7 (5.8%) 0.250

*The relationship of the predictor with the probability of cervical cancer development is statistically significant (p <0.05); CC, cervical cancer;
PCR, polymerase chain reaction; HPV, human papillomavirus; Tis, T1a, and T1a1, stages of cervical cancer; G1, G2, and G3, degrees of
differentiation of cervical cancer; Me (from English mean) average value; Q25 and Q75, 25" and 75" quartiles, respectively; BMI, body
mass index; COC, combined oral contraceptives; MHT, menopausal hormone therapy.

revealed a significant reduction in the EC risk of women who
take COCs (relative risk [RR], 0.57; 95% Cl, 0.43-0.77) [7].
The results of a meta-analysis assessing cancer risks in
27,276 women with verified EC also indicated a protective
effect of COCs, and its use for 10-15 years reduces the risk
of EC by 50% and persists for another 30 years after its ces-
sation [8].

In our study, COC intake was registered in 3.8% of pa-
tients with verified EC, and the duration of intake was 1.52 +
2.96 years. The results of the multivariate regression analy-
sis revealed that COC intake did not affect the risk of EC de-
velopment, which is consistent with the results of previously
published studies.

Scientific studies assessing the effect of COC intake on
the risk of BC development presented contradictory results.
According to Huber et al., COC intake is associated with an
increased risk of BC development in the general population
(RR, 1.20; 95% ClI, 1.14-1.2) [9]. Moreover, this risk varies de-
pending on the type of progestogen and duration of COC intake.
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A cohort study by R.M. Brohet et al. included 1181 fe-
male carriers of BRCAT mutation and 412 female carriers of
BRCAZ mutation, among whom BC was verified in 597 BRCA1
mutation carriers and 249 BRCAZ mutation carriers [10]. An
increased risk of COC-associated OC was revealed in both
BRCAT (RR, 1.47; 95% CI, 1.13-1.91) and BRCA2 (RR, 1.49;
95% Cl, 0.82-2.70) mutation carriers. On the contrary,
L.H. Schrijver et al. reported that COC intake was not asso-
ciated with increased risks of BC in the presence of BRCAT
(RR, 1.08; 95% Cl, 0.75-1.5) and BRCAZ (RR, 1.75; 95% CI,
1.03-2.9) mutations [11].

J. Kotsopoulos et al. analyzed BC risk adjusted for the
age of BC verification and the age of starting of COC intake
and revealed an increase in the risk of BC development in
BRCAT mutation carriers who started taking COCs before the
age of 20 years (OR, 1.45; 95% Cl, 1.20-1.75; p=0.0001) and
a slight increase in carriers who started taking COCs between
the ages of 20 and 25 years (OR, 1.19; 95% Cl, 0.99-1.42;
p=0.06) [12]. The researchers also noted an increased risk
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Table 4. Clinical and morphological characteristics of a group of patients with verified ovarian cancer

Main group with verified OC,

Control group,

Clinical and morphological characteristics n=324 (100%) =131 (100%) p
Age, years 53.18+9.03 51.02+10.95 0.133
T2a 66 (20.4%) - -
T2b 115 (35.5%) - -
Serous carcinoma 279 (86.1%) - -
Clear cell adenocarcinoma 22 (6.8%) - -
Granulosa cell tumor 3 (1%) - -
Mucinous adenocarcinoma 4 (1.2%) - -
Brenner tumor 2 (0.6%) - -
Endometrioid carcinoma 14 (4.3%) - -
Low-grade 84 (26%) - -
High-grade 240 (74%) - -
BMI: Me [Q25; Q75], kg/m? 29.67 [22.7; 33.5] 24.1[20.2; 26.9] <0.001*
Excess body weight 62 (19.1%) 42 (32%) 0.003*
Degree | obesity 41 (12.6%) 8 (6.1%) 0.042*
Degree Il obesity 25 (71.7%) 2 (1.5%) 0.011*
Degree Il obesity 61 (18.8%) 0 (0%) <0.001*
Surgeries for benign ovarian tumors 36 (11.1%) 29 (22.1%) 0.002*
Endometrioid cysts 13 (4%) 13 (10%) 0.014*
COC intake 11 (3.5%) 4 (3%) 0.854
MHT intake 49 (15.1%) 10 (7.6%) 0.035*
Duration of MHT use, years 9.35+2.86 9.09+2.3 0.708

*The relationship of the predictor with the probability of ovarian cancer development is statistically significant (p <0.05); OC, ovarian cancer;
T2a and T2b, stages of ovarian cancer; low-grade, low degree of malignancy; high-grade, high degree of malignancy; BMI, body mass
index; Me (from English mean), average value; Q25 and Q75, 25™ and 75™ quartiles, respectively; COC, combined oral contraceptives; MHT,

menopausal hormone therapy.

of BC associated with COC use in carriers aged 40 years
(RR, 1.40; 95% CI, 1.14-1.70; p=0.001). In cases of BC diag-
nosed at the age of 40 years or later, no increase in BC risk
was registered (OR, 0.97; 95% Cl, 0.79-1.20; p=0.81).

In this study, 8.1% of women from the BC group were
taking COCs for 7.38 + 2.65 years. Then, we examined the
effect of COC intake on the risk of BC development, and the
results of multivariate regression analysis did not reveal a
significant increase in risk.

Oncological risks of MHT

The problem of cancer alertness when taking MHT drugs
is also interesting. Assessing the risk of developing cancer
associated with taking MHT drugs is quite difficult primarily
because the duration of menopause, dosage and duration of
drug intake, route of administration, and type of progestogen
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component must be considered. Most studies that have ex-
amined the effect of MHT drugs on the risk of cancer devel-
opment in women have focused on BC.

According to A. Fournier et al., the risk of BC was slightly
higher when taking MHT preparations containing a progesto-
gen with androgenic and antiandrogenic activities than when
taking MHT preparations containing dydrogesterone and mi-
cronized progesterone.

Ya. Vinogradova et al. analyzed 33,703 women diagnosed
with BC and 134,39 control women. They studied the possible
association of the risk of BC with MHT in the form of estrogen
monotherapy and combination therapy with estrogens and
progestogens [13]. When MHT drugs were taken for >5 years,
an increased risk of BC was detected in groups with estrogen
monotherapy (RR, 1.15; 95%, Cl 1.09-1.21) and combination
therapy (RR, 1.79; 95% Cl, 1.73-1.85). The researchers also
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noted that the risk of BC was highest for norethisterone (RR,
1.88; 95% Cl, 1.79-1.99) and the lowest for dydrogesterone
(RR, 1.24; 95% Cl, 1.03-1.48). Eventually, the authors con-
cluded that 3-8 additional cases of BC could be expected per
10,000 women on monoestrogen therapy and 2—8 additional
cases of BC per 10,000 women on combination MHT.

Vurrently, MHT use is more associated with the risk of
developing lobular carcinoma than ductal carcinoma [14].
A. Fournier et al. conducted a major study involving
80,391 postmenopausal women and examined the risks of
BC of various molecular subtypes associated with combina-
tion MHT [15]. The result revealed that intake of combination
MHT containing estrogen with dydrogesterone is associated
with a significant increase in the risk of lobular carcinoma
(RR, 1.7; 95% CI, 1.1-2.6) and that of estrogen with other
progestogens is associated with an increased risk of ductal
carcinoma (RR, 1.6; 95% Cl, 1.3-1.8) and lobular carcinoma
(RR, 2.0; 95% Cl, 1.5-2.7). A study of the association of MHT
intake with the receptor status of BC revealed a correlation
of MHT intake containing estrogen plus other progestogens
with the risk of receptor-positive BC, namely, the presence
of estrogen receptors (ER) +/progesterone receptors (PR) +
(RR, 1.8; 95% Cl, 1.5-2.1) and presence of ER +/absence of
PR (RR, 2.6; 95% Cl, 1.9-3.5).

A rather complex group consists of patients with iden-
tified BRCA1/2 gene mutations. Most available data do
not confirm an increase in the risk of BC when carriers of
BRCA1/2 mutations take MHT, and according to the results
of some studies, the risk of BC development decreased from
48% to 43% [16]. J. Kotsopoulos et al. analyzed whether the
use of MHT in 432 women with an inherited BRCAT mutation
is safe with respect to the risk of BC [17]. The researchers
revealed that the risk of BC was not associated with MHT
(RR, 0.80; 95% Cl, 0.55-1.16; p=0.24).

Although the results of some studies have revealed an
increase in the risk of BC associated with MHT, its value is
insignificant and amounts to 0.1% annually, and the preva-
lence is <1.0 cases per 1000 women and is comparable to
the risk in the presence of factors such as early menarche
(before age 11 years), late menopause, absence of childbirth,
obesity and diabetes mellitus, and low physical activity [18].

In this study, 12.5% of patients with verified BC were
taking a combination of MHT drugs, which was statistically
significant when compared with the control group (p=0.005).
Most often, BC was verified at stage T1b (37.1%). According
to the morphological characteristics, BC was more often rep-
resented by unspecified invasive ductal carcinoma (42.9%)
and moderate differentiation (69%). When determining the
molecular biological subtype of BC, luminal B HER2-negative
was more often detected (37.3%), as was luminal A (32.1%).

In this study, we assessed the effect of MHT on the risk
of BC development. Multivariate regression analysis revealed
that combination MHT is associated with a slight increase in
the risk of BC (RR, 1.22; 95% Cl, 1.120-1.338; p=0.004). A
trend toward an increase in the risk of BC is associated with
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an increase in the duration of MHT (years). We established
that MHT for >6 years is associated with a higher risk of
cancer development (RR, 1.18; 95% CI, 1.02-1.36; p < 0.001).
We used the Wald method and revealed that the probability of
BC development is associated with a BMI of >25 kg/m? and
intake of combined MHT drugs for more than 6 years.

In a large study, B. Trabert et al. assessed the risk of
0C development in 92,601 postmenopausal women on MHT,
considering the type of drug, dosage of the progestogen com-
ponent, duration of use, and histological subtype of OC [19].
The control group comprised women who had never taken
MHT drugs. In women who underwent hysterectomy, MHT in
the form of estrogen monotherapy was associated with an
increased risk of OC (RR, 1.69; 95% Cl, 1.05-2.71). The risk of
0C was significantly higher in women on MHT for >10 years
(RR, 2.151; 95% Cl, 1.30-3.57). Combination MHT was also
associated with an increased risk of OC (RR, 1.43; 95% CI,
1.09-1.86), and a significant increase in risk was noted in
those taking these drugs for >10 years (RR, 1.68; 95% ClI,
1.13-2.49). When adjusted for progestogen dosages of 5 and
10 mg, the risk of OC, although increased, did not reach sta-
tistical significance (at 5 mg, RR, 1.60; 95% Cl, 0.95-2.68; at
10 mg, RR, 1.58; 95% CI, 0.90-2.79).

In those following a combined MHT regimen, both cyclic
and continuous regimens were associated with an increased
risk of OC (RR, 1.60; 95% Cl, 1.10-2.33; RR, 1.43; 95% ClI,
1.03-2.01, respectively). In the analysis of the histological
types of OC, mono-MHT and combination MHT were associ-
ated with an increased risk of serous OC (OR, 2.82; 95% Cl,
1.31-6.04; RR, 1.83; 95% Cl, 1.28-2.61, respectively).

In a cohort study, J.V. Lacey et al. revealed that mo-
no-MHT is statistically significantly associated with an in-
creased risk of OC (RR, 1.6; 95% C,I 1.2-2.0); for the com-
bination MHT, this risk tended to increase (RR, 1.1; 95% CI,
0.64-1.7) [20]. An increased risk of MHT-associated OC was
also noted according to a meta-analysis of 36 studies (RR,
1.29; 95% CI, 1.19-1.40) [21]. When studying the histological
subtype of OC, an increased risk was revealed for serous OC
(RR, 1.50; 95% CI, 1.35-1.68) and endometrioid OC (RR, 1.48;
95% Cl, 1.13-1.94).

The results of our study demonstrated an increased risk
of OC associated with the combination MHT (OR, 1.21; 95%
Cl, 1.062-1.422; p=0.004). According to the morphological
structure, OC was more often represented by serous car-
cinoma (86.1%) and high-grade carcinoma (73.8%). When
assessing the effect of the duration of MHT on the risk of OC
development, MHT duration for >9 years was associated with
a higher risk of cancer (OR, 1.65; 95% Cl, 1.2-2.3; p=0.010).
We used the Wald method and found that the probability of
OC occurrence is associated with a BMI of >25 kg/m?, MHT
intake and a history of endometrial hyperplastic processes.

Progestogens have an antiproliferative effect on the en-
dometrium, and many randomized controlled studies have
shown a reduction in the risk of endometrial hyperplasia
with combination MHT, in contrast to monotherapy. Thus,
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endogenous progesterone may inhibit most (but not all) es-
trogen-associated endometrial proliferation.

However, recent studies have increasingly mentioned
that with combination MHT, the risk of EC tended to increase.
Based on the results of a prospective study, N. Allen et al.
revealed an increased risk of EC with both mono-MHT (RR,
2.52; 95% Cl, 1.77-3.57) and combination MHT (RR, 1.41; 95%
Cl, 1.08-1.83) [22]. Similarly, J.V. Lacey Jr et al. reported
that combination MHT was associated with an increased risk
of EC (RR, 2.6; 95% Cl, 1.9-3.5), both for the cyclic (RR, 3.0;
95% Cl, 2.0-4.6) and continuous (RR, 2.3; 95% Cl, 1.3-4.0)
regimens [23]. The researchers noted that the risk of EC in-
creased with increasing duration of drug intake; in year 1
of combination MHT, the RR increased by 0.38 (95% CI,
0.20-0.64). In addition to the tendency to increase the risk
of EC with MHT, in women with metabolic disorders taking
these drugs, moderate- and low-grade EC is often verified at
a stage with greater invasion of the myometrial wall, which
in turn requires an integrated treatment approach [25].

In this study, multivariate analysis revealed the effect
of MHT on the risk of EC development (OR, 1.29; 95% CI,
1.029-1.239; p <0.001). Qur results are consistent with those
of C. Bergeron et al., where EC was verified at stage T1a in
72.8% of cases, and its morphological structure correspon-
ded to high-grade endometriotic adenocarcinoma (58.6%).
When assessing the effect of MHT duration on the risk of
UCC development, MHT for >6 years was associated with an
increased risk of cancer (RR, 1.432; 95% Cl, 1.172-1.750; p <
0.001). We used the Wald method and revealed that the prob-
ability of EC is associated with a BMI of >25 kg/m?, MHT for a
total of >6 years, and the presence of endometrial hyperplas-
tic processes, adenomyosis, and a history of hypertension.

Hormonal components of CC

CC refers to cancer of visual localizations. Under the in-
fluence of exogenous and endogenous estrogens, the count
of cells increases in which DNA mutation has already oc-
curred as a result of exposure to an oncogene or viruses, as
is the case with human papillomavirus (HPV).

Numerous studies have confirmed that the pathological
processes of the exocervix and endocervix are polyetiolo-
gical, although HPV is of key significance in the etiology and
pathogenesis of cervical pathology. According to L.A. Torre et
al., approximately 95% of women with verified CC are infect-
ed with one or more subtypes of HPV, with the detection rate
of HPV type 16 reaching 50%-61% and HPV type 18 reach-
ing 10-15% [25]. In this study, an association between the
squamous cell form of CC and HPV was registered in 43% of
cases, with HPV type 16 (21%) and type 18 (8.2%) being the
most common types.

The HPV integrates its DNA into the basal cells of the
cervical transformation zone, which leads to the produc-
tion of oncoproteins E6 and E7, which further cause cervi-
cal carcinogenesis because of their ability to enhance cell
proliferation, allowing the accumulation of chromosomal
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abnormalities [26]. This is how HPV converts from the episo-
mal form to the integrated form. In nearly 90% of cases, HPV
infection is eliminated within 2 years from the time of infec-
tion and persists only in approximately 10% of women [26].
However, only a tenth of all infections become persistent,
and precancerous lesions and CC may occur in these women.

M.Kh. Ibragimova et al. analyzed 735 women aged 17-
83 years, and in its course, they identified and genotyped
HPV DNA by assessing the viral load and determined oncop-
roteins E1/E2 and E6 when identifying HPV type 16 [27]. Re-
searchers established a connection between a high clinically
significant viral load (>3 lg HPV DNA/10° cells) and the risk of
CIN I-I1I of 69.3% (p=3.5x10"%) and CC of 82.8% (p=7x10"%).
Researchers have suggested that high viral load can be used
as a prognostic risk factor for the development of high-
grade squamous intraepithelial lesion and CC; however, its
prognostic value is currently only promising for HPV type 16
[27-28]. Similarly, M. Moberg et al. suggested that the initial-
ly large number of copies of the HPV genome increases the
probability of viral DNA integration into the cellular genome
and therefore the risk of carcinogenesis [29].

HPV infection of cervical epithelial cells is not a suffi-
cient condition for cervical carcinogenesis, and the outcome
of such infection is largely determined by associated risk
factors. Considering that the cervical epithelium is an es-
trogen-sensitive tissue, among the possible risk factors for
CC in HPV-positive women, hormonal factors, including the
intake of sex steroids, are of the greatest interest.

LI Frolova studied immunohistochemical biopsy samples
of the cervix without pathology and discovered the presence
of ERs in the unchanged epithelium. ERs in the cervix are
localized in the nuclei of the basal and parabasal cell layers,
and mitotic activity increases as the blood level of estrogen
increases [30].

When studying tissue changes in the exocervix and endo-
cervix under conditions of HPV persistence, the localization
of specific changes was precisely discovered in the estro-
gen-sensitive areas of the cervix. Normally, cervical epithe-
lial cells cannot provide the conditions for the formation of
the estrogen metabolite 16a-0H; however, under conditions
of active expression of oncoproteins Eé and E7, a high level
of 16a-0H was recorded, comparable to that in BC cells. This
was confirmed by 0.N. Churuksaeva et al., who recorded a
high level of 16a-hydroxyestrone (16a-ONE1) under condi-
tions of active expression of the E7 protein [31].

Thus, the integration of HPV into cervical cells with the
production of oncoproteins contributes to the formation of
aggressive estrogen metabolites and the development of
CC. According to 0.N. Churuksaeva et al., in the future, this
can be taken into account when prescribing etiopathogenetic
drugs that block key mechanisms of carcinogenesis in the
combined treatment of CC [31].

Along with estrogen metabolites, oncoproteins Eé and E7
can serve as promising biomarkers in determining the risk
of CC. However, the possible introduction of laboratory
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diagnostics of oncoproteins into widespread clinical practice
remains a problem because of the high cost of the technique.

T.E. Belokrinitskaya et al. studied 104 samples of healthy
cervical tissue and revealed receptors for sex steroids in 54%
of cases, including PRs in 27% of cases and ERs in 18% [32].
A negative relationship was noted between age and the num-
ber of receptors for sex steroids; in the menopausal period,
the degree of receptor expression was often negative.

The hormonal dependence of the cervix has been proven
by studying changes in hormonal saturation during pregnancy
and the timing of cervix epithelization; thus, with the predom-
inance of progesterone, the border of the epithelial junction
shifts toward the vaginal segment of the cervix, and under
conditions of predominance of estrogens, it shifts toward
the cervical canal [33]. According to A.F. Kupert, the cervical
transformation zone is labile and susceptible to the influence
of both progesterone and estrogens, and this localization is
critical for HPV persistence and CC development [33].

In our study, 5.5% of patients with CC had a history of
severe cervical dysplasia associated with HPV infection, and
4.5% of patients had mild cervical dysplasia associated with
HPV infection.

HPV invades actively proliferating cells of the parabasal
layer of the cervix. According to Castellsague et al., the state
of hyperestrogenism led to increased proliferative activity
of the parabasal epithelial layer of the cervix and therefore
becomes one of the important factors inducing cervical car-
cinogenesis [34].

The important role of HPV in cervical oncogenesis has
been proven and is beyond doubt; however, in recent years,
studies have increasingly been conducted worldwide on the
association of the intake of hormonal drugs with an increased
risk of CC associated with HPV infection. Thus, several large
studies have noted an increased risk of CC with a positive
HPV infection status and COC intake [35-36]. The results of
a multivariate analysis revealed a trend toward an increased
risk of CC development in HPV-positive women taking COCs
(RR, 1.230; 95% CI, 1.064-1.423, p=0.018), as well as to CC
progression with the development of invasive forms (T1b1;
p=0.009) [37]. The assessment of the prognostic significance
of this marker by ROC analysis revealed that COC intake has
a high prognostic significance for determining the risk of CC
occurrence (AUC=0.742), with a sensitivity of 74.07% and
specificity of 72.73% [37].

V. Moreno et al. combined data from eight case-control
studies involving patients with verified CC associated with
HPV and concluded that continuous use of COCs is associated
with a statistically insignificant increase in the development
of invasive CC (OR, 1.29; 95% Cl, 0.88-1.91) and CC in situ
(OR, 2.54; 95% Cl, 0.95-6.78) [38]. However, when adjusting
for the duration of use, intake of COCs for 5-9 years in the
presence of HPV infection significantly increased the risk of
CC (RR, 2.82; 95% Cl, 1.46-5.42; for 10 years, OR, 4.03; 95%
Cl, 2.09-8.020). According to the results of a cohort study
conducted in Denmark by L. Iversen et al. (2021), with the
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participation of 3643 female patients with verified CC, the
risk of CC increases with increasing duration of taking hor-
monal contraceptives. The researchers concluded that more
frequent screening for CC is necessary in women who take
COCs.

In our study, COC use was noted in 18.6% of patients
with verified CC compared with the control group, where only
6.5% of patients took COCs, and the difference was statisti-
cally significant (p=0.018). Morphologically, CC was of the
squamous cell type in 287 (98.6%) patients. When studying
the incidence of CC in HPV-positive women who were taking
COCs, CC was found to be verified in 52.5% of cases, CC was
not diagnosed in 12 (33.3%) HPV-positive patients, and the
difference was statistically significant (p=0.049).

Major publications discussing the problem of a possible
increase in the risk of CC in women taking MHT drugs did
not reveal an increased risk of CC occurrence. However,
conducting these studies is complicated by the fact that to
completely understand the effect of MHT on the risk of CC,
not only aspects of MHT but also the status of HPV infection
must be considered. In a study by S. Jaakkola et al. involv-
ing 243,857 women aged >50 years on combination MHT for
5 years, a reduced risk of developing squamous cell CC (RR,
0.41; 95% Cl, 0.28-0.58) and an increased risk of cervical ad-
enocarcinoma (RR, 1.31; 95% Cl, 1.01-1.67) were noted [39].
Similarly, J.V. Lacey et al. reported that combination MHT is
associated with a reduced risk of squamous cell carcinoma
(RR, 0.85; 95% CI, 0.34-2.1) and an increased risk of cervical
adenocarcinoma (RR, 2.1; 95% Cl, 0.95-4.6) [40].

In this study, MHT was registered in 9.3% of patients with
verified CC compared with the control group with 4.1%, and
the difference was not statistically significant (p=0.250). Ac-
cording to the morphological type of CC, 98.6% of cases were
of the squamous cell type and 1.4% were adenocarcinoma.

We also assessed the effect of COC intake on the risk
of CC development. According to multivariate analysis, COC
intake increased the risk of CC (OR, 1.230; 95% Cl, 1.064—
1.423; p=0.018). A multivariate regression analysis revealed
that the risk of CC development increased with extended COC
use in years. COC intake for >7 years is associated with a
higher risk of cervical neoplasia (RR, 1.68; 95% Cl, 1.1-2.5;
p=0.010). Using the Wald method, the results revealed that
the probability of CC development is associated with the
presence of HPV type 16, BMI of >25 kg/m?, and COC intake
for a total of >7 years.

CONCLUSION

Thus, the problem of cancer alertness when taking COCs
and MHT drugs is currently being actively studied worldwide.
However, several contradictory results from studies in this
field do not enable the complete exclusion of the absence of
a triggering effect of taking sex steroids on the risks of the
development of cancer in female reproductive organs, which
confirms the relevance of further study of this problem.




ORIGINAL STUDY ARTICLES

ADDITIONAL INFO

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final approval
of the version to be published and agree to be accountable for all
aspects of the work.

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declares that there are no
obvious and potential conflicts of interest associated with the
publication of this article.

Ethics approval. The study was carried out within the framework
of LA. Klyukina's dissertation work and its conduct was coordinated
with the Local Ethics Committee of the I.M. Sechenov First Moscow
State Medical University (extract from the LEC Protocol No. 03-21
dated 02/11/2021).

Consent for publication. All the patients who participated in
the study signed the necessary documents on voluntary informed
consent to participate in the study and the publication of their medical
data.

Yol 10 (4) 2023

DOL: https://doiorg/10.17816/2313-8726-2023-10-4-261-276

V.F. Snegirev Archives of Obstetrics and Gynecology

A0NOSIHATESIbHAS! UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbIV BKNTAA B pas-
paboTKy KOHLLeNLmw, MpoBeAEHME 1CCeJoBaHWsA U MOArOTOBKY CTa-
bW, MPOYAM 1 0806pMAN BWHAMBHYI0 BEPCUIO Nepes, nybnvKaLmen.
®uHaHcUpoBaHMe. ABTOpbI 3aBNAIOT 00 OTCYTCTBMM BHELLHEro
(UHaHCVMPOBaHUA NP MPOBELEHWM UCCIIEA0BAHUSI.

KoHdnukr mHTepecoB. ABTOpbI AeKNapypyioT OTCYTCTBME SIBHBIX
W NOTEeHUMANbHBIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBIX C Mybnnka-
LMeN HaCTOoSALLIEN CTaTbM.

3Tuyeckoe yTBepXAaeHue. ViccrenoBaHyie BbINOMHAOCh B paMKax
AvccepTaumoHHoin pabotsl J1.A. KitokmHoW 1 ero npoBefeHue corna-
COBAHO C JIOKasbHbIM 3TUHECKUM KommTeToM lepBoro MocKoBCKoro
roCyAapCTBEHHOM0 MeAULIMHCKOr0 yHuBepcuTeTa uM. V.M. CeyeHoBa
(Bbinucka w3 npotokona J13K ot 11.02.2021 r. N° 03-21).
WndopmupoBaHHoe cornacue Ha nybnukaumio. Bce naumeHTKy,
y4acTBOBaBLLUVE B UCCNIEA0BAHUM, MOAMMCANU HE0bX0AMMbIe AOKY-
MEeHTbI 0 106p0BOTbHOM MH(OPMUPOBAHHOM COrlacM Ha yJacTvie
B MCCNIEA0BAHUM 1 MYBAMKALMIO MX MEAMLMHCKMX AaHHbIX.
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