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RESUME

Uterine myoma (UM) is a common benign tumor of smooth muscle cells of the myo-
metrium, which is often associated with metabolic disorders. Hormonal contraceptives
are used to control the duration and volume of menstrual bleeding in UM. At the same
time, data on the relationship between the use of combined oral contraceptives (COCs)
and uterine myoma are contradictory.

The aim. To identify the relationship between uterine fibroids and the use of combined
oral contraceptives in women of reproductive age, taking into account their ethnicity
and the presence of metabolic disorders.

Materials and methods. The results of a re-analysis of a cross-sectional study con-
ducted earlier in Eastern Siberia (2016-2019) are presented. A total of 1347 women
of reproductive age (34.33 + 6.37 years) were included in the study, of which 198 partici-
pants had uterine fibroids. The study methods included a questionnaire survey, general
clinical and gynecological examinations, pelvic ultrasound, and statistical analysis.
Results. It was found that an increase in the likelihood of detecting uterine fibroids
is associated with the use of COCs in the presence of metabolic syndrome and only
in the Caucasian subpopulation (OR 3.287; 95% Cl (1.490; 7.253)). The use of COCs
is a factor associated with uterine fibroids in women with a BMI of more than
30 kg/m?, due to the subpopulation of Caucasian ethnicity, for whom the likelihood
of having uterine fibroids is 6 times higher when using COCs than when not using COCs
(OR 6.253, 95% Cl (1.857; 21.054)). For Caucasians, the association between COC use
and uterine fibroids was also demonstrated in patients with a BMI of less than 25 kg/m?
(OR 2.521;95% Cl (1.255; 5.064).

Conclusion. In women of reproductive age, the association between uterine fibroids
and the use of combined oral contraceptives is observed in women of Caucasian eth-
nicity. The presence of metabolic disorders is a key co-factor in the association between
uterine fibroids and the use of hormonal contraceptives.
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PE3IOME

Muoma mamku (MM) — pacnpocmpaHeHHas 006pokayecmeeHHAs Onyxosib
U3 2/1a0KOMbIWEYHbIX KIIemoK MUOMempus, KOmopas 4acmo accoyuuposaHa c Me-
mab6osnuyeckuMu HapyweHuamu. [opMoHabHble KOHMPAyenmugsl Ucnosb3yom-
€A 0719 KOHMPOJIA 3a 0/lUMesIbHOCMbIo U 065EMOM MeHCMpyaabHOU Kpogonome-
pu npu MM. B mo xe epems, OaHHble 0 83AUMOCBA3U NPUEMA KOMOUHUPOBAHHbIX
opanbHbix KoHMpayenmugos (KOK) u muomsl Mamku npomusopeyussil.

Llens uccnedosaHus. Boisgsume 8536 MUOMbI MAMKU U NPUEMA KOMOUHUPOBAHHbIX
OpaslbHbIX KOHMPAYUENMuUeo8 y XeHUjUH penpodyKmugHO20 803pdcma C y4emom 3m-
HuYeckol NpUHAONeXHOCMU U Haauyus Memabosudeckux HapyuweHud.
Mamepuansi u MemoOoel. [IpedcmassieHbl pe3ysbmamel pe-aHanau3d NPOBeOEHHO-
20 paHee 8 BocmouHol Cubupu Kpocc-cekyuoHHo20 ucciedosanus (2016-2019 2.).
Bcezo 8 uccnedosaHue 66110 8koYeHo 1347 xeHWuUH penpodyKmueHo20 803pacma
(34,33 + 6,37 nem), uz komopeix 198 yyacmuuy umesau muomy mamku. Memoowl
ucc1e008aHUA: AHKEMHbIU ONPOC, 0OWeEKTUHUYECKOe U 2UHEeKOo/102UYecKoe uccie-
dosaHue, Y3/ opeaHo8 Masno2o masa, cmamucmuyeckue MemoOobl AHA/U3a.
Pesynemamel. YcmaHos1eHo, 4mo ysesiudeHue 8epoamHocmu 0OHapyxeHus Muo-
Mbl Mamku cea3aHo ¢ npuemom KOK npu ycrnosuu Hanu4us memabosiuydeckozo CUH-
opoma u moJbKo 8 cybnonynayuu esponeoudos (OLL 3,287; 95% AW (1,490; 7,253)).
Mpuém KOK sgnsemca ¢pakmopom, accoyuuposaHHsbiM ¢ MUOMOU MAMKU, Y XeHWUH
¢ IMT 6onee 30 k2/m? 3a cdem cybnonynayuu eeponeoudHol SmHu4eckol npuHao-
JIeXXHoCcmu, 0J19 Komopslx 8epoamHocme Hanuyus MM npu ucnonezosaHuu KOK
8 6 pas abiwe, Yem 6e3 npumeHeHus KOK (OLL 6,253, 95% [N (1,857; 21,054)). ina xeH-
WUH esponeoudHol smHozpynnsl cea3b npuema KOK u MUuomel Mamku npo0emMoH-
cmpuposaHa makxe npu IMT meHee 25 ke/m? (OLL 2,521, 95% [N (1,255; 5,064).
3aknryeHue. B penpodykmusHOM 803pdcme accoyuayus MUomMel Mamku u npué-
ma KOK xapakmepHa 0514 XXeHUWUH e8poneoudHol 3mHuUYeckol NpUHAOIeXXHOCMU.
OCHOBHbIM 8MewWusarWUMca hakmopom 0/18 pedu3ayuu nomeHyuadsada pocma
MUOMbI MAMKU C NpUMeHeHUeM 20PpMOHA/TbHbIX KOHMPAauenmueos A8/iAemcs Ha-
Jluque Memabosuyeckux HapyweHud.

Knroueegvle cnoea: Muoma Mameku, smHu4eckas npUHaane)KHocmb, KOM6UHUp060H-
Hble OpdJibHble KOHMpayenmuesol, UHOeKC Maccel mesnd, Memabosuveckud CUHapOM
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Uterine myoma (uterine leiomyoma, uterine fibroid)
is a benign tumor that originates from the muscular layer
of the uterus (myometrium) [1]. According to population
studies, its prevalence reaches 14.7 % [2]. Risk factors
for developing UM include certain ethnicities, older age,
menstrual and reproductive history, and the presence
of metabolic disorders [3]. The main symptoms reported
by patients with uterine myoma include menstrual cycle
disorders, in particular, abnormal uterine bleeding [4].
To reduce menstrual blood loss and duration, obstetri-
cian-gynecologists often prescribe hormonal contracep-
tive methods for women who are not trying to conceive
[1,5, 6, 7]. At the same time, the impact of modern low-
and micro-dose COCs on the size and number of myo-
matous nodes, as well as their growth, is still a subject
of debate [8, 9]. Therefore, it has been established that
when triphasic COCs are used in patients with inter-
stitial uterine myomatous nodes, there is a significant
reduction in the size of these nodes after 12 months.
In contrast, previously healthy women of reproductive
age who do not use COCs are more likely to be diag-
nosed with uterine myoma for the first time compared
to healthy women who are taking these medications
[7]. In their review, Krzyzanowski J. et al. concluded that
further studies are needed to confirm the potential pro-
tective role of COCs with regard to the risk of uterine
myoma [8]. Other researchers believe that COCs do not
diminish uterine fibroid volume or uterine size. More-
over, they have minimal effects on other fibroid-related
symptoms, making their use for fibroid treatment limit-
ed [9]. In contrast, our study demonstrated association
between the use of COCs and the development of uter-
ine fibroids [3]. The heterogeneity of the data available
may be attributed to the multifactorial nature of uter-
ine fibroids. When interpreting associations between
these fibroids and COCs use, it is essential to consider
the potential impact of metabolic disorders and ethnic
background.

THE AIM OF THE STUDY

To identify the relationship between uterine fibroids
and the use of combined oral contraceptives in women
of reproductive age, taking into account their ethnicity
and the presence of metabolic disorders.

MATERIALS AND METHODS

The article presents the results of a re-analy-
sis of data collected between 2016 and 2019 as part
of a cross-sectional epidemiological study [3]. Women
residing in Irkutsk, Bokhan (Irkutsk Region), and Ulan-
Ude (Republic of Buryatia), who were undergoing an-
nual health check-ups at their workplaces, were invited
to take part in the study.

Inclusion criteria: reproductive age (18-44
years inclusive) and informed consent to participate
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in the study. The study excluded women who were
currently pregnant or breastfeeding, those who had
undergone bilateral hysterectomy and/or appendages,
endometrial ablation, and/or uterine artery emboliza-
tion, or who refused to participate in the study. A total
of 1,347 women (mean age 34.33 + 6.37 years) were en-
rolled in the study. The ethnic distribution was as fol-
lows: 867 (64.37 %) were Caucasian, 361 (26.80 %) were
Asian, and 119 (8.83 %) were mixed Caucasian-Asian
participants. The main characteristics of the study pop-
ulation are presented in Table 1.

One hundred ninety-eight out of 1,347 study par-
ticipants had uterine fibroids. No significant differenc-
es in the composition of the contraceptives used were
found between the groups of women with and without
uterine fibroids who were taking COCs (Table 2).

The study methods included a questionnaire, gen-
eral medical examination, anthropometric assessment
(including body mass index (BMI) calculation), blood
pressure measurement, gynecological examination,
and pelvic ultrasound using the Mindray M7 (MINDRAY,
China) transvaginal (5.0-8.0 MHz) and transabdominal
(2.5-5.0 MHz) transducers.

Biochemical testing methods: serum glucose
and triglyceride levels were measured spectrophoto-
metrically using commercially available BioSystems re-
agent kits on a BTS350 biochemical analyzer (Spain).
Total cholesterol and HDL-C levels were also mea-
sured spectrophotometrically using the same com-
mercial reagent kits and the same analyzer. These
measurements were necessary for diagnosing meta-
bolic syndrome. Metabolic syndrome was diagnosed
in accordance with the NCEP ATP Il criteria (Third Re-
port of the National Cholesterol Education Program
Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults) criteria (2001) [10]
in the presence of 3 out of 5 criteria: an increased waist
circumference, increased fasting glucose levels, tri-
glycerides levels = 1.7 mmol/L (= 150 mg/dL) or the use
of medications to manage this condition, HDL cholester-
ol levels < 1.04 mmol/L (< 50 mg/dL), SBP > 130 mmHg
or DBP > 85 mmHg or the treatment of previously di-
agnosed hypertension. Fasting plasma glucose was
assessed using optimized criteria published in 2004,
with values = 5.6 mmol/l (= 100 mg/dl) [11]. Waist cir-
cumference was measured according to the diagnostic
criteria proposed by the International Diabetes Feder-
ation (2006) [12]. These criteria define a WC > 80 cm
as an indicator of metabolic syndrome, which is consis-
tent with the consensus criteria established by the Rus-
sian Association of Cardiologists [13]. The characteristics
of anthropometric measurements and the main parame-
ters that characterize the presence or absence of met-
abolic syndrome in women with and without uterine
fibroids are presented in Table 2.

The study was conducted in accordance with the eth-
ical guidelines outlined in the World Medical Associa-
tion’s Declaration of Helsinki (1964, as amended in Brazil
in October 2013), and the study protocol was approved



by the Biomedical Ethics Committee of the Scientific Cen-
ter for Family Health and Human Reproduction Prob-
lems (protocol No. 2.1 dated February 24, 2016).

Statistical Analysis

The sample size calculation was carried out using
the interactive software “PS: Power and Sample Size Cal-
culation” version 3.1.2 (Vanderbilt University, USA, 2014).
Data entry and storage was performed using the REDCap
information system, hosted on the server of the Scientific
Center for Family Health and Human Reproduction Prob-
lems [14]. Logistic regression models were employed
in the study. The results of the analysis are presented

TABLE 1

in the form of odds ratios (ORs) and 95% confidence in-
tervals (Cls) for factors considered potentially significant
relative to the hypotheses tested, and to assess their con-
tribution to the risk/anti-risk process. Data analysis was
conducted using statistical methods implemented in R,
version 4.0.3 (R Core Team 2024).

RESULTS

As a result of a re-analysis of data from a previously
conducted epidemiological study [2], it has been found

AGE, ANTHROPOMETRIC PARAMETERS AND BLOOD PRESSURE OF WOMEN INCLUDED IN THE STUDY WITH

AND WITHOUT UTERINE FIBROIDS

Women with uterine Women without

All women .
Parameter N =1347 myoma uterine myoma p
= N=198 N=1149
Mean+Std.Dev Median (Lower Q;Upper Q)
Age, years 34.33+6.37 38.95 + 4.34 33.54+6.32 <0.001*
T 163.09+6.00 163.00 162.55+6.11 162.00 163.19+5.98 163.20 0164+
9nt, (159.00; 167.00) (159.00; 166.00) (159.00; 167.00) :
. 68.42+15.13 65.90 72.45+16.17 68.30 67.72+14.84 64.90 "
Fee Rl alg) (57.50; 76.20) (61.20; 80.20) (57.00; 75.45) <0.001
25.73+5.53 24.73 27.43+5.96 26.27 25.43+5.40 24.44
2 *¥*
B (21.55; 28.53) (23.46; 30.36) (21.36; 28.29) <0.001
BMI, kg/m?2, n/N (%) <0.001%*
<185 50/1345 (3.72) 3/197 (1.52) 47/1148 (4.09)
>185and <25 656/1345 (48.77) 75/197 (38.07) 581/1148 (50.61)
> 25 and <30 375/1345(27.88) 63/197 (31.98) 312/1148 (27.18)
>30and <35 165/1345(12.27) 30/197 (15.23) 135/1148 (11.76)
> 35 and <40 69/1345(5.13) 16/197 (8.12) 53/1148 (4.62)
> 40 30/1345(2.23) 10/197 (5.08) 20/1148 (1.74)
e s 78.29+12.85 76.00 81.65+13.11 80.00 77.73+12.73 76.00 0.001%*
g (69.00; 85.00) (72.00; 88.00) (68.00; 85.00) :
. 122.65+13.86 122.00  128.17+16.61127.00  121.69+13.11 121.00 »
Syl blEeel ErEaE, My (113.00; 130.00) (118.00; 138.00) (113.00; 129.00) <0.001
o 78.93+9.958 79.00 82.39+10.75 82.00 78.3349.69 78.00 »
Diastolic blood pressure, mmHg (72.00; 85.00) (75.00; 88.00) (71.00: 84.00) <0.001
Glucose >5.6, mmol/l 1093/1347 (81.14%) 163/198 (82.32%) 930/1149 (80.94%) 0.646
HDL <1.2, mmol/L 865/1347 (64.22%) 124/198 (62.63%) 741/1149 (64.49%) 0.613
TG 1.7, mmol/l 67/1347 (4.97%) 15/198 (7.58%) 52/1149 (4.53%) 0.068
Note. * t-test, ** U-test, *** y? test.
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TABLE 2

COMPOSITION OF COCs INWOMEN WITH AND WITHOUT UTERINE FIBROIDS TAKING COCs

All women taking

Women without

Women with uterine .
uterine myoma

myoma taking COCs

Types of COCs COCs n/N, % n/N, % taking COCs p

N=133 N=19 n/N, %

N=114
Estradiol hemihydrate + Nomegestrol acetate 1/133 (0.75%) 0/19 (0.00%) 1/114 (0.88%) 0.682
Estradiol valerate + Dienogest 2/133 (1.5%) 1/19 (5.26%) 1/114 (0.88%) 0.147
Ethinyl estradiol + Gestodene 32/133 (24.06%) 6/19 (31.58%) 26/114 (22.81%) 0.408
Ethinylestradiol + Desogestrel 30/133 (22.56%) 3/19 (15.79%) 27/114 (23.68%) 0.446
Ethinylestradiol + Drosperidone 24/133 (18.05%) 2/19(10.53%) 22/114 (19.30%) 0.357
Ethinylestradiol + Dienogest 17/133 (12.78%) 3/19 (15.79%) 14/114 (12.28%) 0.671
Ethinylestradiol + Levonorgestrel 14/133 (10.53%) 1/19 (5.26%) 13/114 (11.40%) 0.419
Ethinylestradiol + Cyproterone acetate 5/133 (3.76%) 1/19 (5.26%) 4/114 (3.51%) 0.710
Ethinylestradiol + Chlormadinone acetate 3/133 (2.26%) 1/19 (5.26%) 2/114 (1.75%) 0.340
The composition of COCs is unknown 5/133 (3.76%) 1/19 (5.26%) 4/114 (3.51%) 0.710

that among the general population, the use of COCs is as-
sociated with uterine fibroids, particularly among individu-
als with a BMI = 30 kg/m? (OR 4.795, 95% Cl (1.997; 11.517)),
mainly due to Caucasians with a BMI > 30 kg/m?, for whom
the risk of having UM when using COCs is 6 times higher
than without using COCs (OR 6.253 95% Cl (1.857; 21.054).
A feature of women of Caucasian ethnicity is the asso-
ciation of UM and the use of COCs even among women
with a normal (less than 25 kg/m?) BMI (OR 2.521; 95% ClI
(1.255; 5.064)) (Fig. 1).

This study confirmed the previously reported associ-
ation between UM and the presence of metabolic syn-
drome. When examining the association between UM
and COC use, we found that this association was specif-
ic to women with MetS (OR 2.285; 95; Cl (1.231; 4.242)),
and was stronger in Caucasian women (OR 3.287; 95% Cl
(1.490; 7.253)) (Fig. 2).

DISCUSSION

This study investigated the relationship between
uterine fibroids and COC use, depending on the pres-
ence or absence of metabolic disorders, among wom-
en from the main ethnic subgroups in Eastern Siberia.
The study included women of reproductive age. A posi-
tive association was observed between the presence
of uterine fibroids and the use of COCs among women
with a BMI > 30 kg/m?. According to one hypothesis re-
garding the development of uterine fibroids, estrogens
play a primary role in their pathogenesis. Since adipose
tissue serves as a depot for steroid hormones, primarily
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estrogens, the risk of uterine fibroid development nat-
urally increases in individuals with metabolic disorders
such as overweight and obesity [15]. This likely explains
the positive association observed between uterine fi-
broids and COC use among women with a BMI > 30 kg/m?.
Elevated BMI has previously been identified as poten-
tial risk factor for uterine fibroids [16], but this study
is the first to demonstrate its role as a confounding fac-
torin the association between COC use and MM. Further
analysis revealed that this association is predominantly
present in Caucasian women. Nevertheless, our data
suggest that in Caucasian women, an association be-
tween MM and COC use can be observed even among
women with a BMI below 25 kg/m?2.

This study confirmed the previously reported associ-
ation between MM and metabolic syndrome, which has
been shown to occur even with in individuals with nor-
mal BMI values. Therefore, the possible role of MetS
as a potential modifying factor in the association be-
tween MM and COC use was explored. Results showed
that the association between MM and COC use is specific
to women with MetS, particularly those of Caucasian
ethnicity. Strengths of this study include a large sam-
ple size, lack of selection bias (non-hospital-based par-
ticipants), and multi-ethnic composition of the partici-
pants. This study is the first to examine the association
between uterine fibroids and COC use, while consider-
ing the participants’ ethnic background and the pres-
ence or absence of common metabolic conditions.

However, given that the study design did not in-
volve long-term follow-up of patients, but rather a sin-
gle, time-sensitive analysis, the data collected do not
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Mestizos BMI >29.9

Mestizos BMI <25

Mestizos BMI 25-29.9

Caucasians BMI >29.9

Caucasians BMI <25

Caucasians BMI 25-29.9

Asians BMI >29.9

Asians BMI <25

Asians BMI 25-29.9

BMI >29.9

BMI <25

BMI 25-29.9

6 8 10 12

OR (95% Cl)

14 16 18 20 22

Abbreviations: BMI - body mass index, OR - odds ratio, Cl - confidence
intervals.

FIG. 1.
Associations of MM with the use of COCs, depending on BMI, in the
general population and in different ethnic groups

allow for drawing conclusions about causality when dis-
cussing the associations between COC use and the pres-
ence of uterine fibroids.

CONCLUSION

Mestizos MetS+ ;

Mestizos MetS-

L 2

Caucasians MetS+

Caucasians MetS-

Asians MetS+

Asians MetS-

MetS+

MetS-

6 10 12

8
OR (95% Cl)

Abbreviations: MetS (metabolic syndrome), OR (odds ratio), Cl (confidential
intervals).

FIG. 2.

Associations between uterine fibroids and the use of COCs, de-
pending on the presence of metabolic syndrome in the general
population and in different ethnic groups
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