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Clinical manifestations of polycystic ovary syndrome:
a modern view

Elena A. Sosnova, Tat'yana S. Gracheva, Svetlana V. Pesegova

I.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

INTRODUCTION: Polycystic ovary syndrome (PCOS) is one of the urgent problems of gynecological endocrinology. The main
signs of PCOS include a violation of menstrual and/or ovulatory function and clinical and/or biochemical hyperandrogenism, as
well as polycystic ovarian morphology according to the ultrasound results. PCOS leads to infertility, obesity, and cardiovascular
system diseases. PCOS is an important symptom complex in the diagnosis, which directly affects the reproductive function of
females, hence the percentage of fertility. This study aimed to analyze the features of clinical, laboratory, and instrumental
parameters in females with a previously established PCOS diagnosis referred for surgical treatment. The obtained results were
studied from the point of view of the clinical guidelines of the American Society for Reproductive Medicine and the European
Society of Human Reproduction and Embryology (2003), International PCOS Network (2018), and the Ministry of Health of the
Russian Federation (2021).

MATERIALS AND METHODS: The study included 121 females who were admitted to hospitals in Moscow for surgical treat-
ment. Among the gynecological surgical hospitals, the following medical institutions were allocated: the city clinical hospital,
the research center, and the commerecial clinic we conditionally divided into three levels.

The city clinical hospital had 54 females (1 group) aged 21-37 years, the research center with 48 females (2" group)
aged 22-42 years, and the commercial clinic with 19 females (3 group) aged 25-41. Before the ovarian surgery for PCOS,
all patients underwent an additional examination, including the collection of anamnesis, particularly, features of menstrual
and generative function, anthropometric indicators, body weight, and height study. Based on these parameters, the body mass
index (BMI) was calculated, the clinical signs of hyperandrogenism (acne, excessive hair growth on the body and face, and the
degree of hirsutism) were assessed, and the hormonal profile was determined to detect biochemical hyperandrogenism (free
testosterone). Additionally, the level of glucose and insulin in the blood plasma was determined in all patients, and a pelvic
ultrasound examination (ultrasound) was performed.

RESULTS: Menstrual irregularities were revealed, of which complaints were presented by a total of 49.5% of patients. The
results of the preliminary selection of patients with PCOS for surgical treatment revealed that 108 (89.2%) had primary and se-
condary infertility, of whom 64 (52.9%) had BMI within the normative values, 29 (23.9%) were overweight, and 25 (20.6%) were
obese. Clinical manifestations of hyperandrogenism were present in 61 (50.4%) patients included in the study. The level of free
testosterone above the normative values (>2.85 pg/ml) was diagnosed only in 9 (7.4%) patients out of 121 who are included in
the study. Additionally, this parameter was within the upper limit of the norm (average value of 2.78+0.36 pg/ml) in 112 females
but was combined with clinical manifestations of hyperandrogenism. Black acanthosis was noted in 6 (5.0%) patients with free
testosterone levels in 3.01-3.64 pg/ml. Increased blood glucose levels were combined with obesity in 3 (5.5%) patients of
1%t group and 1 (2.1%) in 2" group. Insulin levels significantly exceeded the upper limit of the norm in 6 (5.0%) patients. The
ultrasound result in all patients (n=121) revealed the presence of echographic signs of PCOS in PCOS was confirmed by ultra-
sound in 54 females in 1 group, 48 females in 2" group, and 19 females in 3" group.

CONCLUSION: QOur results suggest an unreasonably broad interpretation of PCOS diagnosis. Therefore, PCOS diagnosis
should be primarily remembered as a diagnosis-exception. Only repeated, extended, thorough, and comprehensive examina-
tion of patients with a presumed PCOS diagnosis will allow you to better navigate the individual characteristics of patients and
offer adequate methods for correcting the symptom complex to improve the overall health, fertility, and quality of life.

Keywords: polycystic ovary syndrome; menstrual disorders; hyperandrogenism; infertility; body mass index; insulin; free
testosterone; ultrasound signs of polycystic ovaries.
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Knunuueckue nposBieHUs CMHAPOMa NOJIMKUCTO3HBIX
SWYHWUKOB: COBPEMEHHbIW B3rnsp Ha npobnemy

E.A. CocHoBa, T.C. ['pauesa, C.B. lNeceroBa

MepBbiit MocKoBCKMiA rocyaapcTBEHHbI MeAULMHCKVIA yHuBepcuTeT uM. W.M. CeyeHoBa (CeveHoBckui yHuBepcuTeT), MockBa, Poccuiickas ®epepaums

AHHOTALMA

Bepenue. CuHopoM nonmkucTosubix suyHukoB (CTNKA) — opfHa M3 akTyanbHbIX MpobneM rMHEKONOruyeckon 3HAOKPM-
Homoruu. K ocHoBHbIM npu3Hakam CINKA oTHoCATCA HapylleHWe MeHCTpYabHOM W/WiK OBYNATOPHOM (YHKUMM, KITMHUYECKas
n/vnu BroxMMUYECKas rMnepaHAporeHns, a TakKe NONMKUCTO3Has Mopdonorus sMuHUKOB Mo pesynbtatam Y3W. CTNKA npuso-
[VT K Becnioauto, oxvpeHuio, 3abonesaHnaM cepaedHo-cocyauctoit cuctemsl. CIMKA — 3to BaHbIA B AUarHoCTUKe cUMMTO-
MOKOMINEKC, HENOCPEACTBEHHO BMSIOLLMIA HA PEMPOLYKTUBHYIO (DYHKLMIO XEHLLMH, @ 3HAUYUT, U HA YPOBEHb POXKAAEMOCTU.

Lienb paboTbl — npoaHanM3npoBaTh KIIMHUYECKYI0 TPAKTOBKY creuuanuctamm auardosa CINKA.

Matepuansl u Metoabl. B uccnenoBaHre BKAUMIK 121 3KEHLUMHY, NOCTYNMBLLYIO A5 XMPYPrUYECKOTO JIeYeHUs B CTa-
LMOHapbl MOCKBbI: B FOPOACKYI0 KIMHMYECKYIO BoNbHULY — 54 »eHwuHbl (1-a rpynna) B Bo3pacte 21-37 neT, B Hay4Ho-
UccnefoBaTeNbCKUI LEHTP — 48 3eHLWuH (2-a rpynna) B Bo3pacTe 22—42 neT, B KOMMEPYECKYH KIMHUKY — 19 JKeHLuH
(3-a1 rpynna) B Bo3pacTe 25-41 roga. [lo xMpyprudecKoro BMeLLaTesbCTBa Ha AiuHKMKax no nosoay CIMKA BceM naumeHTKaMm
NpoBOAMIM A0MN0NHUTENBHOE 06C/ei0BaHMe, BRIOYatoLee cbop aHamMHe3a (0Co0bEHHOCTH MeHCTpYanbHOW U reHepaTMBHOM
QYHKLMM), N3y4eHWe aHTPOMOMETPUYECKUX MOKa3aTeslel — Macca Tefla M pocT; Ha OCHOBAaHUM 3TUX NapaMeTpoB BbIYMCANN
nHAeKc Macchl Tena (MMT), npoBoaMAM OLEHKY KITMHUYECKMX MPU3HAKOB rMMepaHApPoreHnm (akHe, M3BbITOYHbIN pocT BONOC
Ha NMue U Tenie), OLEHKY CTEMEHW rMpcyTU3Ma U OmpefesieHne ropMoHanbHoro npoduns Ans BbISBNEHUS BUOXMMUYECKON
runepaHzporequ (ypoBeHb cBobogHOro TectoctepoHa). KpoMe Toro, y BCex NaLMEHTOK OMpefensnii CofepaHue rMioKo3bl
M MIHCYNMHA B MN1a3Me KpoBM, NMPOBOAMIM YNbTpa3ByKoBoe uccienoaHue (Y3M) opraHos Manoro Tasa.

Pe3ynbtathl. BbifBneHbI HapyLIEHUS MEHCTPYaNIbHOMO LMKIA, Xanobbl Ha KOTopble NpeabaBnsnM cyMMapHo 49,5% na-
umeHToK. CornacHo pesynbtataM npengapuTenbHoro otoopa naumentok ¢ CMKA pns xupypruyeckoro nedenus, y 108 (89,2%)
U3 HUX OTMEYEHO MepBuYHOe 1 BTopuyHoe becrinogme. Cpeau obcnepoBaHHbIX naumenTok MMT B npefenax HOpMaTMBHbIX
3HaueHuin uMenn 64 (52,9%) naumentku, 29 (23,9%) — u3bbITouHyto Maccy Tena, a 25 (20,6%) — oxwupenue. Knunuueckue
NposiBNEHUs runepaHaporeHun npucytcteoBanu y 61 (50,4%) naumeHTKK, BKIIOYEHHON B UccnefoBaHuWe. YpoBeHb cBobo-
HOro TECTOCTEPOHA BbILLE HOPMATMBHBIX 3HaueHW! (>2,85 nr/mn) auarHocTpoBaH TonbKo y 9 (7,4%) naumeHTOK M3 uucna
BKJIOYEHHBIX B UcCNefoBaHue. Y 112 eHWMH AaHHBIA NapaMeTp HaxOAWNcs B Npefenax BepXHeid rpaHuLbl HOpMbI (cpea-
Hee 3HaueHue 2,78+0,36 nr/Mn), ofHaKo COYeTaCA C KIMHMYECKUMM MPOSBIEHUAMW TMNepaHAporeHnn. YepHbIA akaHTo3
oT™MeyeH y 6 (5,0%) naumeHTOK, UMetoLwmMX ypoBeHb CBOB6OAHOrO TecTocTepoHa B npegenax 3,01-3,64 nr/mn. MoBbiweHue
YPOBHS! [JIOKO3bl B KPOBM COYETANOCh C 0xupenneM y 3 (5,5%) naumentok 1-# rpynnbl ny 1 (2,1%) naumeHTku 2-i rpynnbl.
Y 6 (5,0%) naumeHTOK YpOBEHb MHCYIMHA CYLLECTBEHHO NpEBLILLIAN BEPXHIOW rpaHuLy HopMbl. B pesynbtate Y3 y Bcex na-
LMeHTOK (n=121), BKIIOYEHHbIX B UCCNel0BaHNe, BhISIBNEHO Hannume axorpaduueckux npusHakos CIMKA: B 1-i rpynne CINKA
noaTeepanncs no Y3W 'y 54 weHLwuH, Bo 2-i rpynne y 48 eHwwuH, B 3-i rpynne y 19 KeHLWmH.

3akntouenue. [onyyeHHble HaMKM pe3ynbTaTbl NO3BOSIAKT NPEANONOKUTL HEOMPABAAHHO LUMPOKYH TPAKTOBKY AMarHo3a
CMNKA. B cBsi3n ¢ 3TuM cnepyeT NoMHUTb, yTo AuarHo3 CINKA — ato gnarHos-ucknoyeHme. TobKo TLIATeNIbHOe U BCECTOPOH-
Hee 0bcnef0BaHWe NaLMEHTOK ¢ npeanonaraeMbiM auarHo3oM CINKA no3sonmT nyyiue opueHTMpOBaTLCA B UHAMBULYANBHbIX
0C0OEHHOCTAX MALMEHTOK U Npeanaratb afieKBaTHble MeTobl KOPPEKLUMM CUMMTOMOKOMIJIEKCA 1S YNYULLIEHUs 3[,0p0BbSA
W NOBBILLIEHUA KAYECTBA M3HMU.

KnioueBble cnosa: CUHOPOM NOJIMKUCTO3HbIX AWYHWUKOB; HapylweHWA MEeHCTPYasibHOro LUMKNa; runepaHnporeHus;
becnnoaue; MHAEKC Macchbl TeNa; UHCYJINH; CB0DOOAHLIN TeCTeCTepoH; y3|/]-I'IpVI3HaKM MNOJINKUCTO3a ANYHUKOB.
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INTRODUCTION

Polycystic ovary syndrome (PCOS), also known as Stein—
Leventhal syndrome, is a polyendocrine syndrome presenting
with dysfunction of the ovaries (absence or irregularity of
ovulation and increased secretion of androgens and estro-
gens), pancreas (hypersecretion of insulin), adrenal cortex
(hypersecretion of adrenal androgens), hypothalamus, and
pituitary gland [1].

The prevalence of PCOS among women of reproductive
age ranges from 6% to 20% [2]. The clinical manifestations
of PCOS are extremely diverse and are characterized by
a combination of clinical, biochemical, and morphological
signs, most of which persist in patients throughout their
lives.

In clinical practice, the two most common definitions
of PCOS are used. The first was formulated in 1990 by the
consensus of an expert commission of the American Na-
tional Institute of Health. According to this definition, the
diagnosis of PCOS should be made in a patient with the
simultaneous presence of symptoms of excessive activity
or excessive secretion of androgens (clinical and/or bio-
chemical) and oligoovulation or anovulation. It should be
noted that, in this case, other causes of polycystic ovaries
must be ruled out.

The second definition was formulated in 2003 in Rotter-
dam by a consensus of European experts [3]. According to
the Rotterdam agreement, diagnosis of PCOS can be made
if a patient has any two of the following symptoms at the
same time:

1) symptoms of excessive activity or excessive secretion
of androgens (clinical or biochemical),

2) oligoovulation or anovulation, and

3) polycystic ovaries on abdominal ultrasound (US).

Thus, a simple pairwise combination of signs can be
transformed into a diagnosis of PCOS [4]. At the same time,
an important remark about ruling out other types of patho-
logy is the most significant.

According to the American Society for Reproductive Medi-
cine (ASRM), the European Society of Human Reproduction
and Embryology (ESHRE) (2003), and the International PCOS
Network (2018), the presence of any two of the three main
criteria enables determination of a certain type (phenotype)
of PCOS. The classic phenotype is hyperandrogenism plus
polycystic ovary according to US plus anovulation; ovulatory
phenotype is represented by hyperandrogenism plus polycys-
tic ovary according to US; non-androgenic type is represented
by anovulation plus polycystic ovary according to US; and
anovulatory type is represented by hyperandrogenism plus
anovulation. The prevalence of these phenotypes and their
hormonal and metabolic signs are actively studied in adult
women [4-7].

Apparently, it is the categorization of patients under a
certain phenotype that underlies the methods of treating
PCOS and determines their efficiency.
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MATERIALS AND METHODS

The clinical interpretation of the diagnosis of PCOS by
specialists among 121 patients admitted to Moscow hospi-
tals for surgical treatment was analyzed, which is the aim
of this study.

Initial diagnosis of PCOS was made during outpatient
examination. Thus, the study included 121 women of repro-
ductive age with an incoming diagnosis of PCOS and without
other factors of infertility (inclusion criteria were an incoming
diagnosis of PCOS for hospitalization and the exclusion of
tubal-peritoneal and male factors of infertility).

The main complaints of the patients were the absence of
pregnancy with regular sexual activity for more than one year
without the use of contraception (n=108, or 89.2%), men-
strual irregularities (n=60, or 49.5%), and signs of hyperan-
drogenism including acne; hirsutism; and dark vellus and/or
rod hair on the face, areola, white line of the abdomen (linea
alba), and inner thighs (n=34, or 28%).

Before ovarian surgery for PCOS, all patients underwent
additional examination, including history taking (aspects of
menstrual and generative function) and study of anthropo-
metric parameters (body weight and height). Based on these
parameters, body mass index (BMI) was calculated, clinical
signs of hyperandrogenism (acne, presence of hirsutism, and
degree of hirsutism) were assessed, and hormonal profile
was determined to detect biochemical hyperandrogenism
(free testosterone). In addition, plasma glucose and insulin
levels were determined in all patients.

US of the pelvic organs was also performed on all pa-
tients (n=121), with all results corresponding with the diag-
nosis of PCOS.

According to the Ministry of Health of the Russian Federa-
tion of 2021 [8], the US criteria for PCOS was the presence of
20 or more follicles with a diameter of 2-9 mm in any ovary
and/or an increase in the volume of any ovary to 10 cm? or
more when using 8-MHz transvaginal probes (in the absence
of a corpus luteum, cysts, or dominant follicles).

Based on the examination results, the patients were di-
agnosed with PCOS, after which the women were referred to
the hospital for surgical treatment.

Gynecological surgical hospitals were conditionally divi-
ded into three levels: a city clinical hospital, a research cen-
ter, and a commerecial clinic.

Fifty-four women aged 21 to 37 years (mean
age 28.74+3.75 years) were referred to the city clinical
hospital (group 1); 48 patients aged 22 to 42 years (mean
age 28.81+3.67 years) were referred to a research cen-
ter (group 2); and 19 women aged 25 to 41 years (mean
age 32.89+3.69 years) were referred to a commercial clinic
(group 3).

Statistical data processing was performed using the
STATISTICA Base software package using parametric and
nonparametric methods. Arithmetic means, standard devia-
tions, medians, and percentiles of indicators were calculated.
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Confidence limits to the arithmetic mean were calculated
based on Student’s distribution. The exact 95% confidence
limits for frequencies were calculated based on the binomial
distribution, and the significance of the difference in frequen-
cies in groups was calculated using the chi-square test.

Due to the fact that some of the studied indicators had
distributions that differed significantly from normal, the
nonparametric Mann—Whitney and Wilcoxon tests were also
used. Differences were considered statistically significant at
p lower than 0.05.

The study was approved by the local ethics committee
of the .M. Sechenov First Moscow State Medical University
(extract from the LEC protocol dated December 17, 2021,
No. 23-21). All patients signed informed consent to partic-
ipate in the study and publish their medical data.
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symptoms and can be manifested not only by hyperandro-
genism associated with clinical signs of androgenization and
impaired folliculogenesis and menstrual rhythm but also by
a wide range of metabolic disorders in the form of obesity,
carbohydrate metabolism disorders, and impairment of blood
lipid characteristics. Currently, PCOS is considered to be a re-
productive metabolic syndrome which is a risk factor for the
development of cardiovascular diseases and diabetes melli-
tus [11, 12]. The prevalence of each isolated symptom that
makes up the clinical presentation of PCOS is quite high, but
most of the symptoms are nonspecific and can be noted in
other diseases or conditions. Therefore, the diagnostic value
of a single isolated symptom is doubtful.

Table 1 presents the clinical symptoms manifested by the
patients in the study.

According to the clinical recommendations of the Ministry
of Health of the Russian Federation (2021), which coincides
with the recommendations of ASRM/ESHRE (2003) and the
International PCOS Network (2018), the presence of any two
of the three main criteria enables determination of a certain
type (phenotype) of PCOS. The PCOS phenotype of the patients
included in the study (n = 121) could not be identified clearly

RESULTS AND DISCUSSION

According to global statistics, PCOS is diagnosed in
6%—-20% of women of reproductive age [7], and in the struc-
ture of infertile marriages, its frequency ranges from 5%
to 22% [8-10]. PCOS has a significant variability of clinical

Table 1. Clinical symptoms in patients included in the study

Including by groups

Number of patients,

Symptoms n (%) group 1 group 2 group 3
(n=54) (n=48) (n=19)
Menstrual disorders 60 (49.5) 26 (48) 30 (63) 4 (58)
Infertility:
primary 81 (66.9) 36 (66.7) 38 (79.2) 7 (36.8)
secondary 27 (22.3) 9(16.6) 8 (16.6) 10 (52.6)
Total... 108 (89.2)
History of pregnancies 31(25.6) 12 (22.2) 9(18.8) 10 (52.6)
Childbirth in history 18 (14.9) 7(12.9) 3(6.3) 8 (42.1)
Abortion 6 (5.0) 3(5.5) 1(2) 2(10.5
Body mass index (kg/m?):
18.5-24.9 (normal) 64 (52.9) 33(61) 25 (53) 6 (32)
25.0-29.9 (overweight) 29 (23.9) 9(17) 12 (26) 8 (42)
>30 (obesity) 25 (20.7) 12 (22) 9(19) 4(21)
Clinical manifestations of hyperandrogenism 61 (50.4) 21 (39) 29 (60) 11 (58)
Acanthosis nigricans 6 (5.0) 1(1.9) 5(10.4) 0
Biochemical manifestations
of hyperandrogenism (free testosterone level in pg/ml):
up to 2.85 (normal) 112 (92.5) 53 (98) 41 (85) 18 (95)
2.85-3.01 3(2.5) 0 2(4.2) 1(5.3)
3.01-3.64 6 (5.0) 1(1.9) 5(10.4) 0
Blood glucose above 5.8 mmol/l 11(9.1) 7(12.9) 4(8.3) 0
Insulin level in uU/ml:
2.6-24.9 115 (95) 53 (98) 43 (90) 19 (100)
over 25 6 (5.0) 1(1.9) 5(10.4) 0
Polycystic ovaries according to ultrasound 121 (100) 54 (100) 48 (100) 19 (100)

DOL: http://doi.org/10.17816/2313-8726-2022-9-1-23-31
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based on the results. Considering that US was performed on
all patients examined for surgery, it was possible to consider
them as a classic variant of the pathology represented by
hyperandrogenism, polycystic ovaries according to US data,
and anovulation.

A thorough analysis of all parameters that determined
the clinical symptoms and the initial diagnosis of PCOS was
performed. First was menstrual irregularities, which were
reported by 49.5% of the patients. The criterion for diagno-
sing an irregular menstrual cycle in women of reproductive
age was a cycle duration of >35 days or <8 menstrual cycles
per year [13, 14].

The durations of the menstrual cycles of the patients is
presented in Table 2.

In group 3, patients with a menstrual cycle duration of
26-35 days were statistically significantly more common
(15 cases or 78.9% versus 51.8% in group 1 [p=0.0137] and
37.5% in group 2 [p=0.0006]).

In group 3, patients with a menstrual cycle duration of
3690 days were statistically significantly less common
(2 patients or 10.5% versus 33.3% in group 1 [p=0.0114] and
50% in group 2 [p=0.0001]).

There were no statistically significant differences be-
tween groups in the number of patients with a menstrual
cycle longer than 90 days.

It is noteworthy that menstrual irregularities are not a
mandatory criterion for the diagnosis of PCOS. Anovulatory
cycles are possible even with regular menstrual bleeding.
In case of menstrual irregularities, the diagnosis of PCOS
should be specified by other criteria.

According to the results of the preliminary selection of
patients with PCOS for surgical treatment, 108 (89.2%) of
them had primary or secondary infertility.

These complaints were analyzed depending on the group
of women (hospital level). Primary infertility was registered in

Table 2. Duration of the menstrual cycle in the examined patients
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36 (66.7%) women in group 1, in 38 (79.2%) cases in group 2,
and in 7 (36.8%) cases in group 3. Secondary infertility was re-
vealed in 9 (16.6%) female patients in group 1, in 8 (16.6%) ca-
ses in group 2, and in 10 (52.6%) patients in group 3.

Summarized data on the duration of infertility are pre-
sented in Table 3.

When comparing the groups according to infertility pa-
rameter, it was revealed that in group 1, statistically sig-
nificantly less than those in group 2, the patients had a
duration of infertility from 1 to 3 years (19 people, or 35%
of the group [p=0.005]). Patients with infertility duration
from 4 to 10 years in group 3 were statistically significant-
ly less common (2 people, or 10%) than those in group 2
(16 people, or 33% [p=0.013]) and those in group 1 (22 peo-
ple, or 41% [p=0.001]). Patients with infertility lasting more
than 10 years in group 3 (5 people, or 26%) were statistically
significantly more common than those in group 2 (1 patient,
or 2% [p=0.0167]) and in group 1 (4 patients, or 7% [p=0.0494]).

At the same time, the frequency of primary infertility pre-
vailed over the indicators of secondary infertility in women
with an initial diagnosis of PCOS. Eighty-one (66.9%) patients
had primary infertility, and 27 (22.3%) patients had secondary
infertility.

When analyzing the generative function of patients with
an initial diagnosis of PCOS, the following results were ob-
tained: A history of pregnancy was noted in 12 (22.2%) fe-
male patients in group 1, in 9 (18.8%) women in group 2,
and in 10 (52.6%) cases in group 3. Pregnancy outcomes
in patients in group 1 were childbirth in 7 (12.9%) women,
spontaneous miscarriage in 3 (5.5%) cases, and abortion in
3 (5.5%) cases. One woman from group 1 had a history of one
birth and one abortion.

In group 2, pregnancy outcomes were 3 (6.3%) delive-
ries, 1 (2%) abortion, 3 (6.3%) spontaneous miscarriages, and
1 (2%) ectopic pregnancy.

Number of patients with a given menstrual cycle duration

Patient group

26-35 days 36-90 days more than 90 days
Group 1 28 18 8
Group 2 18 24 6
Group 3 15* 2* 2

*p <0.05.

Table 3. Duration of infertility in the examined patients with an initial diagnosis of polycystic ovary syndrome

Duration of infertility (years)

Patient group
1-3 4-10 more than 10
Group 1 19* 22 4
Group 2 29 16 1
Group 3 10 2* 5*

*p <0.05.

DQL: http://doi.org/10.17816/2313-8726-2022-9-1-23-31
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In group 3, pregnancy outcomes were 8 (42.1%) deli-
veries, 2 (10.5%) abortions, and 1 (5.2%) spontaneous mis-
carriage.

It should be noted that a history of pregnancy and child-
birth should not confirm the diagnosis of PCOS. In case of
indications of their presence in the history, a more thorough
examination of patients is required, and the diagnosis of
PCOS should be clarified according to other criteria.

According to current data, PCOS patients more often have
abdominal-type obesity (“apple”). PCOS coexisting with obe-
sity leads to the development of insulin resistance. Obesity
in PCOS is a risk factor for the development of cardiovascu-
lar diseases, endometrial cancer, and decreased generative
function [15]. Thus, BMI should be determined in all patients
with suspected PCOS [16]. This parameter was analyzed in
the examined patients.

There were no statistically significant differences in BMI
between the groups.

The average BMI in group 1 was 25.34+3.72 kg/m? (body
weight deficit in 2%, normal body weight in 61%, overweight
in 17%, degree | obesity in 15%, and degree Il obesity in 5%).
The average BMI in group 2 was 26.11+4.5 kg/m? (body
weight deficit in 2%, normal body weight in 53%, overweight
in 26%, degree | obesity in 15%, and degree Il obesity in 4%).
The average BMI in group 3 was 27.12+3.89 kg/m? (body
weight deficit in 5%, normal body weight in 32%, overweight
in 42%, degree | obesity in 10%, and degree Il obesity in 11%).

Thus, among the patients examined, 64 (52.9%) had BMI
within the reference values, 29 (23.9%) were overweight, and
25 (20.6%) were obese. Considering that being overweight
and obesity are frequent components of PCOS, the question
of making this diagnosis in 64 (52.9%) patients with normal
height/normal body weight raises some doubts.

The prevalence of hirsutism in the classic PCOS pheno-
type reaches 75% [5].

According to the clinical recommendations of the Ministry
of Health of the Russian Federation for PCOS (2021), certain
assessment methods should be applied in the presence of
clinical hyperandrogenism (acne, hirsutism, and scalp hair
loss). It is recommended that, for women with complaints
hirsutism, hirsutism score be calculated to assess the seve-
rity of hirsutism according to the modified Ferriman—Gallwey
scale [5].

It is important to bear in mind that the severity of hirsu-
tism in PCOS does not always correlate with the degree of
androgen excess. Severe hirsutism can occur with a slight
increase in serum androgen levels, and a significant increase
in levels is not always accompanied by hirsutism. This dis-
crepancy between the level of hormones and the severity of
hirsutism indicates the different individual sensitivity of the
target tissue to these hormones [17].

Among the study participants (n=121), 50 (41.3%) wo-
men noted clinical signs of hyperandrogenism in the form
of dark hair on the face, areola, linea alba, and inner thighs;
11 (9%) patients complained of acne of varying severities
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(on the face, upper chest, upper back, and shoulders); and
18 (14.8%) women had a combination of several signs.

In group 1, 18 (33.3%) women noted the growth of
dark hair on the face, areola, linea alba, and inner thighs;
3 (5.5%) patients complained of acne of varying severities
(on the face, upper chest, upper back, and shoulders); and
7 (13%) women had a combination of several symptoms.

In group 2, 23 (48%) patients noted the growth of
dark hair on the face, areola, linea alba, and inner thighs;
6 (12.5%) women complained of acne of varying severities
(on the face, upper chest, upper back, and shoulders); and
8 (16.6%) patients experienced a combination of several
signs.

In group 3, 9 (47.3%) patients noted the growth of
dark hair on the face, areola, linea alba, and inner thighs;
2 (10.5%) women complained of acne of varying severities
(on the face, upper chest, upper back, and shoulders); and
3 (15.8%) patients had a combination of several symptoms.

Thus, clinical manifestations of hyperandrogenism were
seen in 61 (50.4%) patients. Therefore, the reasonability of
the diagnosis of PCOS in 49.6% of women is questioned.

As one of the markers of PCOS, the level of free testo-
sterone in the blood should be measured in all women with
suspected PCOS by the calculation method, using the free
androgen index or bioavailable testosterone to assess the
presence of biochemical hyperandrogenism [5].

The examination results of the study participants with an
initial diagnosis of PCOS were analyzed.

It was found that levels of free testosterone above the
reference value (>2.85 pg/ml) were seen in only 9 (7.4%)
out of 121 patients. In 112 women, this parameter was
within the upper limit of the reference values (mean va-
lue 2.78+0.36 pg/ml) and was associated with clinical mani-
festations of hyperandrogenism. In 9 (7.4%) women, the level
of free testosterone was within the range of 2.85-3.64 pg/ml,
and in only 6 (5.0%) women, it exceeded the reference values
significantly (3.01 to 3.64 pg/ml).

Along with the clinical manifestations of hyperandro-
genism in the form of hirsutism, another dermatological
manifestation of PCOS, acanthosis nigricans, was noted in
these 6 (5.0%) patients with free testosterone levels ran-
ging from 3.01 to 3.64 pg/ml. Acanthosis nigricans (papillary
pigmented degeneration of the skin in the form of localized
areas of brown hyperpigmentation in skin folds, more often
on the neck, armpits, and inguinal region and histologically
characterized by hyperkeratosis and papillomatosis) often
accompanies PCOS and is one of the clinical markers of in-
sulin resistance in PCOS patients [5].

The initial examination of each PCOS patient should in-
clude an assessment of glycemic status; for this purpose,
fasting blood glucose levels, an oral glucose tolerance test,
or a study of the level of glycated hemoglobin in the blood
are used [18].

An increase in blood glucose levels above 5.8 mmol/l
was detected in 11 (9.1%) patients in the study. An increase
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in blood glucose levels was associated with obesity in
3 (5.5%) patients in group 1 and in 1 (2.1%) patient in group 2.
Correlation with being overweight was noted in 2 (4%) pa-
tients in group 1 and in 3 (6.3%) cases in group 2.

The Ministry of Health of the Russian Federation on PCOS
(2021) does not recommend insulin levels as a mandatory
parameter for diagnosing or verifying PCOS [5, 19]. Never-
theless, the results of the study of this parameter in the re-
search participants were analyzed.

Insulin has an extremely wide range of normal values,
from 2.6 to 24.9 uU/ml. Taking values exceeding 25.0 pU/ml
as a reliable boundary of laboratory hyperinsulinemia was
possible. The results revealed that 115 (95.1%) patients had
normal values for this parameter and only 6 (5.0%) cases had
results that significantly exceeded the upper limit of normal
(Table 1).

It is noteworthy that these six patients had acanthosis ni-
gricans together with clinical and biochemical manifestations
of hyperandrogenism as well as obesity. The presence of this
symptom complex with a high degree of probability enables
categorizing these patients as having classic manifestations
of PCOS.

Since 2003, clinical guidelines for PCOS have included the
determination of the morphological structure of the ovaries
using US as an independent and isolated diagnostic criterion.
Pelvic US is recommended for all patients with suspected
PCOS to verify the diagnosis [5]. Ultrasonographic criteria for
polycystic ovaries include the following:

« when using 8-MHz transvaginal sensors, the presence

of 20 follicles or more with a diameter of 2-9 mm
in any ovary and/or an increase in the volume of any
ovary up to 10 cm® or more (in the absence of a corpus
luteum, cysts, or dominant follicles) and

« when using transvaginal sensors with lower resolution

characteristics or during transabdominal examination,
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