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Abstract. The article provides modern views on the etiological and pathogenetic factors of
polycystic ovary syndrome and reviews the results of the latest research in this area. Based on the
study, recommendations have been developed for the timely diagnosis and successful treatment of
this disease.

Purpose: present a modern point of view on the etiology and pathogenesis of polycystic
ovary syndrome, generalize knowledge about this syndrome and develop a list of recommendations
for timely diagnosis and successful therapy.

Materials and methods. The analysis and generalization of modern medical literature of
electronic library systems Elibrary.ru, Cochrane, Medline, PubMed, HINARY are carried out.
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Introduction

Relevance of the topic. Polycystic ovary syndrome (PCOS) is a widespread reproductive
disorder accompanied by dysfunction of the ovaries and affecting various metabolic processes in
the body [1]. The prevalence of polycystic ovary syndrome (PCOS) is high: according to various
authors, in the general population it ranges from 5 to 10%, and in obese women it reaches 30% [2].
However, the fact made public by Australian researchers is even more alarming: two out of every
three patients simply do not know about their diagnosis, that is, the real incidence can reach 21%
and higher. Meanwhile, medical care for women with PCOS is necessary from a very young age
[3].

PCOS is manifested by menstrual irregularities, hirsutism, alopecia, hyperinsulinemia,

disorders of carbohydrate and lipid metabolism, obesity, insulin resistance, mental disorders,



infertility and is currently one of the leading causes of menstrual complications and infertility in
women [4, 5].

The contribution of the syndrome to a decrease in reproductive function is impressive:
PCOS is guilty of infertility in every third infertile woman, and on this basis, Stein-Leventhal
syndrome is a serious competitor to endometriosis. [2].

Since the time of I. Stein and M. Leventhal, who in 1935 for the first time gave a clear
description of polycystic ovary syndrome (PCOS), issues related to the etiology and pathogenesis of
ovarian hyperandrogenic syndrome of non-tumor genesis have not lost their relevance [5].

Modern international diagnostic criteria include the following features:
1) signs of polycystic ovaries according to the ultrasound examination of the small pelvis (the
presence of more than 10 follicles in each ovary);
2) oligo- or anovulation;
3) clinical (presence of hirsutism) or biochemical (increased androgen levels) manifestations of
ovarian hyperandrogenism [6, 7].

These criteria were established by the Rotterdam Consensus in 2003. According to this

document, the presence of 2 of the 3 above criteria allows for the diagnosis of PCOS [8].

Etiology of PCOS

Despite intensive clinical and experimental research in the field of PCOS, the mechanisms,
issues of etiology and pathogenesis underlying the formation of this pathology and chronic
anovulation are still insufficiently studied and debatable, which indicates a multifactorial etiology
and the lack of a single view of this pathology, which is very difficult for diagnosis and treatment
[8]. Many factors are involved in the pathogenesis of PCOS: genetic, endocrine, and environmental
factors.

Genetic predisposition is of great importance in the etiology of PCOS [9]. The patterns of
genetic transmission of this disease have not been completely studied, the nature of inheritance is
assumed, but, taking into account the clinical and laboratory heterogeneity, research data show that
PCOS most likely has a polygenic or multifactorial type of inheritance [5]. It has been proven that
PCOS is a polygenic and multifactorial syndromic disease [10]. Many genes associated with PCOS
directly or indirectly affect fertility [11]. The genetic factor is detected in 70% of PCOS cases [12].

Candidate genes can be combined into pathogenetic groups:

1) genes involved in the synthesis and action of steroid hormones;

2) genes responsible for the synthesis and regulation of pituitary hormones;
3) genes responsible for the synthesis and effects of insulin;

4) genes that regulate body weight;



5) genes encoding inflammatory mediators;
6) genes of the major histocompatibility complex [5].

Recently, in the pathogenesis of PCOS, special attention has been paid to insulin resistance,
because in patients with PCOS, insulin resistance is detected 2-3 times more often than in the
population [8]. Also, in the pathogenesis, an important role is played by obesity and the production
of leptin [13].

According to the data of many years of research, it has been shown that the development of
polycystic ovary syndrome (PCOS) can be influenced by various environmental factors, namely: a
low socioeconomic level and an unhealthy lifestyle, but a genetic predisposition is of particular

importance in the etiopathogenesis of PCOS [5].

Pathogenesis of PCOS

Over the long history of the study of PCOS, many different theories about its
pathophysiology have been put forward, and it is still too early to put an end to the research, but
even based on the data already available, the pathogenesis of PCOS seems to be extremely
complex. Nevertheless, it is possible to formulate a list of the most studied and endocrinological
and metabolic disorders in this disease.

Basically, there are three leading reasons for the formation of this syndrome:

1) "failure” of the feedback of neurohumoral regulation of the reproductive axis (hypothalamic-
pituitary-ovarian system) [14]. Primary damage to the hypothalamic production of
gonadotropin-releasing hormone (GnRH) increases the production of luteinizing hormone
(LH) and reduces the formation of follicle-stimulating hormone (FSH) [1];

2) metabolic disorders that lead to insulin resistance (IR) and hyperinsulinemia (HI). It is well
known that IR and HI play an important role in the development of hyperandrogenism and
ovulatory dysfunction in PCOS. At the same time, an increased level of insulin increases the
secretion of GnRH, which leads to disruption of the action of LH and FSH [15, 16, 17, 18];

3) enzymatic disorders of steroidogenesis, which increase the synthesis of androgens [8].

New in the pathogenesis of PCOS

The latest research from 2020-21 has identified new factors that can presumably influence
the development of PCOS.

For example, in a number of works it was described that PCOS has genetically different
reproductive and metabolic subtypes [10, 19].

In an attempt to find new etiological factors, scientists have found that adverse changes in

the composition of the gut microbiome are present even in adolescents with PCOS, whether or not



they are obese. A relationship has been established between the gastrointestinal microbiome and
metabolic disorders such as obesity, type Il diabetes mellitus and PCOS [20, 21].

Based on the results of the work carried out, it was not possible to form a consensus as to
which bacterial taxa are most relevant for this disease, however, for the first time, an increase in the
species of bacteria producing y-aminobutyric acid was found in these patients, which positively
correlated with serum LH levels and the ratio of LH to FSH [10].

Currently, data have been obtained indicating the association of vitamin D balance with the
pathogenesis, signs and symptoms of PCOS [22, 23]. Vitamin D receptors and enzymes that
metabolize it are found in almost all tissues of the human body, including the organs of the
reproductive system [23]. In women, vitamin D imbalance is associated with ovulatory dysfunction,
insulin resistance, and hyperandrogenism [2].

In a small experiment (n=57), Austrian researchers demonstrated that vitamin D treatment
can improve glucose metabolism and normalize the menstrual cycle in women with PCOS [22].

Another study showed that PCOS increases ovarian blood flow and, presumably, the blood
supply to follicles in ovarian tissue. It is hypothesized that abnormal angiogenesis may disrupt the
maturation of the preovulatory follicle, inhibit ovulation, and promote cyst formation. [2] Recent
studies have identified several types of ovarian angiogenesis abnormalities in PCOS, in which the
blood supply to the ovaries and, possibly, the supply of nutrients, oxygen and hormones to the
follicles are impaired [24]. The authors suggest that these vascular disorders may be responsible for
anovulation and cyst formation, considering the restoration of normal angiogenesis as a promising
approach to the treatment of PCOS [25].

Research results

Summarizing the main modern ideas about this syndrome, it can be noted that PCOS is a
multifactorial pathology, genetically determined, in the pathogenesis of which the central
mechanisms of the gonadotropic function of the pituitary gland (from puberty), local ovarian
factors, extraovarian endocrine and metabolic disorders that determine the clinical symptoms and
morphological changes in the ovaries [26].

To reduce the risks and the possibility of complications, first of all, it is necessary to timely
identify the signs of the disease and start therapy. It is necessary to conduct a thorough examination
of girls of puberty to identify the first symptoms of the disease [13, 27]. In order to exclude the
possibility of untimely diagnosis of polycystic ovary syndrome, it is recommended:

1) Conduct thorough preventive examinations of schoolgirls 16 and 17 years old;

2) Conduct regular preventive conversations with adolescent girls;

3) Conduct educational activities with parents;



4) To popularize the relevance of the topic of maintaining reproductive health, starting
from puberty.

In order for PCOS therapy to be most successful, it is recommended:

1. The diagnosis is established according to the Rotterdam criteria;

2. At each visit, determine the body mass index, measure the waist circumference and
blood pressure;

3. Assess metabolic and other risk factors for cardiovascular diseases (dyslipidemia,
obesity, impaired glucose tolerance, type 2 diabetes mellitus, smoking, low physical
activity, high blood pressure);

4. To study the socio-economic status of patients, their lifestyle and dietary habits;

5. Inform women about the importance of lifestyle modification, giving up bad habits;

6. Analyze the psychoemotional state of patients;

7. Conduct differential diagnostics.
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