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Abstract 

Polycystic ovary syndrome (PCOS) is one of the most common endocrine 

disorders in women of reproductive age, characterized by marked clinical 

heterogeneity, phenotypic variability, and a high risk of metabolic and 

reproductive complications. The condition has a multifactorial etiology and a 

complex pathogenesis, including disturbances in neuroendocrine regulation, 

insulin resistance, and hyperandrogenism, which result in a wide spectrum of 

clinical manifestations and complicate timely diagnosis. 

The article summarizes current scientific data on the diagnostic criteria and 

treatment approaches for PCOS in accordance with international guidelines from 

2018–2023. The role of the Rotterdam criteria as the basis for diagnosis is 

highlighted, as well as the особеності of their application across different age 

groups, particularly in adolescents, taking into account the risks of overdiagnosis 

and underdiagnosis. Special attention is paid to the role of anti-Müllerian hormone 

as a potential adjunctive biomarker of polycystic ovarian morphology, as well as 

to the limitations of its clinical use associated with variability in measurements 

and the lack of standardized reference values. Key pathogenetic mechanisms of 

the disease are analyzed, including insulin resistance, hyperandrogenism, 

dysfunction of the hypothalamic–pituitary–ovarian axis, and their relationship 
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with metabolic changes. Modern therapeutic strategies based on a 

multidisciplinary and individualized approach are considered, including lifestyle 

modification, the use of combined oral contraceptives, insulin-sensitizing agents, 

inositols, and fertility restoration methods, including ovulation induction. The 

importance of early diagnosis, comprehensive assessment of cardiometabolic 

risks, long-term monitoring, and personalized management of patients with PCOS 

is emphasized in order to improve quality of life, preserve reproductive health, and 

prevent long-term complications. 

Keywords: polycystic ovary syndrome, diagnosis, hyperandrogenism, 

insulin resistance, Rotterdam criteria, treatment. 

 

Problem statement. Polycystic ovary syndrome (PCOS) is one of the most 

common endocrine disorders in women of reproductive age, affecting 8–13% of 

the population and remaining undiagnosed in more than 70% of cases. It is 

characterized by significant clinical heterogeneity and diagnostic complexity. 

Despite the availability of internationally recognized diagnostic criteria, 

particularly the Rotterdam criteria, the problem of timely diagnosis remains 

relevant due to the absence of a single pathognomonic marker and the 

considerable variability of clinical manifestations [1-4]. 

Particular difficulties arise in diagnosing PCOS in adolescents, as the 

physiological features of puberty may mimic the symptoms of the disorder, 

increasing the risk of both overdiagnosis and underdiagnosis. In addition, current 

evidence indicates the multisystem nature of PCOS, which affects not only the 

reproductive system but also metabolic, endocrine, and psycho-emotional 

domains. 

Another important issue is the lack of standardized approaches to the use of 

novel biomarkers, particularly anti-Müllerian hormone, which limits their 

widespread implementation in clinical practice. At the same time, the significance 
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of metabolic disturbances, including insulin resistance and increased 

cardiovascular risk, is growing, necessitating early detection and comprehensive 

management of patients [5]. 

Thus, the need to improve diagnostic approaches, individualize therapy, and 

prevent long-term complications determines the relevance of further research in 

this field. 

Analysis of recent research and publications. Recent scientific studies 

confirm that PCOS is a heterogeneous multisystem disorder, the diagnosis of 

which is based on the Rotterdam criteria, taking into account updated international 

guidelines from 2018 and 2023 [4, 6–7]. Considerable attention has been paid to 

the role of anti-Müllerian hormone (AMH) as a potential biomarker of polycystic 

ovarian morphology. It has been established that AMH levels are elevated in 

women with PCOS and correlate with the number of antral follicles; however, its 

use is limited by the lack of standardized cut-off values and significant variability 

in measurements [14, 16]. 

Recent studies also emphasize the systemic nature of PCOS, particularly its 

association with insulin resistance, obesity, and increased cardiometabolic risk [5, 

11]. In the field of treatment, there is a shift toward personalized approaches that 

take into account disease phenotype, reproductive plans, and associated metabolic 

disorders [7]. 

Purpose of the article. To summarize current scientific data on the 

diagnostic criteria of polycystic ovary syndrome and to analyze contemporary 

approaches to its treatment.  

Presentation of the main material of the study. An analytical review of 

contemporary scientific sources was conducted, including international clinical 

guidelines, systematic reviews, meta-analyses, and clinical studies published in 

PubMed, Scopus, and Web of Science databases. 
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The pathogenesis of PCOS includes dysfunction of the hypothalamic-

pituitary-ovarian axis, increased secretion of gonadotropin-releasing hormone, 

altered ratios of luteinizing and follicle-stimulating hormones, hyperandrogenism, 

and insulin resistance. These mechanisms lead to impaired folliculogenesis, 

chronic anovulation, and the development of polycystic ovarian morphology [3]. 

Modern diagnosis of polycystic ovary syndrome (PCOS) is based on the 

Rotterdam criteria (2003), which have been confirmed and refined by international 

guidelines of 2018 and 2023. According to them, the diagnosis is established in 

the presence of two out of three features: hyperandrogenism (clinical or 

biochemical), ovulatory dysfunction, and ultrasound signs of polycystic ovarian 

morphology. An important condition is the exclusion of other endocrine disorders 

[4, 6–7]. 

Hyperandrogenism is a key component of PCOS and is observed in most 

patients. It may manifest clinically (hirsutism, acne, androgenic alopecia) or 

laboratorily (increased levels of testosterone, free androgen index). The most 

informative laboratory indicators are considered to be free testosterone and the 

free androgen index, which have high sensitivity and specificity [8]. 

Ovulatory dysfunction manifests as oligo- or amenorrhea, which is the 

result of chronic anovulation. The criteria for menstrual cycle disturbances vary 

depending on age and time since menarche, which is especially important in the 

diagnosis in adolescents [7]. 

An equally important diagnostic component is the assessment of menstrual 

function, which reflects the state of the hypothalamic-pituitary-ovarian axis. It has 

been established that the regularity and duration of the menstrual cycle depend on 

many factors, including body weight, level of physical activity, nutrition, presence 

of stress, harmful habits, and concomitant endocrine or somatic diseases. In 

clinical practice, oligomenorrhea is usually defined as a cycle duration of more 

than 35 days; however, modern approaches provide for a differentiated assessment 
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depending on age and gynecological age. Thus, during the first 1–3 years after 

menarche, cycle variability may be physiological, and cycles lasting <21 or >45 

days are considered pathological. After three years from menarche, the criteria for 

нарушения are intervals <21 or >35 days, fewer than 8 menstrual cycles per year, 

as well as intervals of more than 90 days between menstruations. Primary 

amenorrhea should also be taken into account - absence of menarche by the age of 

15 or within three years after thelarche. Such an approach emphasizes the need for 

an individualized assessment of menstrual function taking into account age-related 

characteristics, which is of key importance for avoiding both underdiagnosis and 

overdiagnosis of PCOS [2]. 

Ultrasound examination of the pelvic organs is an important auxiliary 

method in the diagnosis of PCOS; however, its role should be considered in 

combination with clinical and laboratory data. Detection of polycystic ovarian 

morphology alone is not sufficient to establish the diagnosis. According to the 

updated 2023 recommendations, the presence of ≥20 antral follicles in one ovary 

or increased ovarian volume is considered diagnostically significant. Additionally, 

stromal echogenicity, the pattern of follicle distribution (peripheral or diffuse), the 

total number of antral follicles, as well as blood flow parameters in the ovarian 

and uterine arteries are evaluated. At the same time, it should be taken into 

account that ultrasound features have limited specificity, especially in adolescents, 

in whom multifollicular ovarian structure is often a variant of age-related norm. 

This determines the risk of overdiagnosis and emphasizes the need for careful 

interpretation of results taking into account the clinical context and the patient’s 

age [7]. 

In recent years, considerable attention has been paid to the role of anti-

Mullerian hormone (AMH) as a potential alternative or additional biomarker in the 

diagnosis of polycystic ovary syndrome. AMH is synthesized by granulosa cells of 

preantral and small antral follicles and reflects ovarian reserve and the functional 
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activity of the ovaries. In women with PCOS, its level is usually elevated, which is 

обусловлено by an increased number of antral follicles and increased hormone 

production by each follicle [7, 16]. 

An elevated level of AMH correlates with characteristic morphological 

changes of the ovaries and may be considered an indirect marker of polycystic 

ovarian morphology, especially in cases where ultrasound examination is limited 

or insufficiently informative. Threshold AMH values in the range of 3.8–5.0 

ng/mL have been proposed as potentially diagnostically significant; however, they 

vary considerably depending on age, assay method, and population characteristics 

[14]. 

At the same time, despite the high sensitivity of AMH, its specificity 

remains limited, as there is a significant overlap of values between healthy women 

and patients with PCOS. This is especially true for adolescents, in whom the 

number of antral follicles is physiologically increased and, accordingly, AMH 

levels are higher, which significantly reduces its diagnostic value in this age group 

[7, 15–16]. 

Current international guidelines (2023) allow the use of AMH as an 

alternative criterion for determining polycystic ovarian morphology in adult 

women in the absence of ultrasound data; however, they do not recommend using 

this indicator as an independent diagnostic criterion. In addition, in the presence of 

clinical hyperandrogenism and ovulatory dysfunction, AMH determination is not 

mandatory for establishing the diagnosis of PCOS [7]. 

Thus, AMH is considered a promising but auxiliary marker that may 

increase diagnostic accuracy in complex clinical cases, but requires further 

standardization of measurement methods and unification of reference values. 

PCOS is not only a gynecological but also a multisystem pathology that 

encompasses metabolic, endocrine, and cardiovascular disorders. One of the key 

pathogenetic mechanisms is insulin resistance, which is detected in the majority of 
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patients regardless of body mass index and plays a leading role in disease 

development. As a result of decreased tissue sensitivity to insulin, compensatory 

hyperinsulinemia develops, which stimulates the androgen-producing function of 

ovarian theca cells and simultaneously suppresses the synthesis of sex hormone-

binding globulin (SHBG) in the liver. This leads to an increase in free androgen 

levels and enhancement of the clinical manifestations of hyperandrogenism. In 

addition, insulin potentiates the action of luteinizing hormone, which further 

activates steroidogenesis in the ovaries. Thus, a vicious pathogenetic cycle is 

formed, which maintains hormonal imbalance and progression of PCOS [7, 11]. 

Metabolic complications of PCOS include an increased risk of developing 

type 2 diabetes mellitus, dyslipidemia, and cardiovascular diseases. It has been 

proven that women with the hyperandrogenic phenotype have a significantly 

higher risk of diabetes compared to other phenotypes. An increased frequency of 

arterial hypertension and atherosclerotic changes is also noted [11]. 

Particular attention is drawn to psycho-emotional disorders, which 

significantly reduce the quality of life of patients. Depression, anxiety disorders, 

and impaired self-esteem are associated both with hormonal changes and with 

clinical manifestations (obesity, hirsutism, infertility). 

Modern approaches to the treatment of polycystic ovary syndrome are based 

on a multidisciplinary and individualized strategy that takes into account the 

phenotype of the disease, the metabolic profile, and the reproductive plans of the 

patient. According to international recommendations, therapy should be aimed not 

only at eliminating clinical manifestations, but also at preventing long-term 

cardiometabolic complications [4, 7]. 

The basis of treatment is lifestyle modification, which includes 

normalization of body weight, increasing the level of physical activity, and 

rationalization of nutrition. It has been established that even a moderate reduction 

in body weight by 5–10% is associated with a significant improvement in insulin 
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sensitivity, restoration of ovulation, and normalization of the menstrual cycle, as 

well as a decrease in androgen levels [4–5, 7]. Physical activity of moderate 

intensity (at least 150 minutes per week) has a positive effect on metabolic 

parameters, including lipid profile and glycemic control [7]. 

Pharmacotherapy of PCOS is determined by the clinical manifestations of 

the disease and the reproductive intentions of the woman. In patients who are not 

planning pregnancy, first-line drugs are combined oral contraceptives (COCs), 

which provide regulation of the menstrual cycle and reduction of manifestations of 

hyperandrogenism [7]. Their mechanism of action consists in suppressing the 

secretion of gonadotropins, reducing ovarian androgen production, and increasing 

the level of sex hormone-binding globulin (SHBG), which leads to a decrease in 

androgen bioavailability [4]. 

Additionally, COCs contribute to the reduction of clinical manifestations of 

hyperandrogenism, such as acne and hirsutism, and have a preventive effect on the 

development of endometrial hyperplasia as a result of chronic anovulation [5]. The 

choice of a specific drug should be made taking into account individual risk 

factors, including metabolic disorders, obesity, and cardiovascular risk. 

Metformin is widely used for the correction of insulin resistance, especially 

in patients with obesity or impaired glucose tolerance. It improves tissue 

sensitivity to insulin, contributes to normalization of the menstrual cycle, and may 

increase the frequency of ovulation [10]. 

Inositols (myo-inositol, D-chiro-inositol) are considered promising agents 

for the correction of metabolic and hormonal disorders. They improve insulin 

sensitivity and have a favorable safety profile [9–10]. 

For the treatment of infertility in women with PCOS, ovulation induction 

methods are widely used. According to current international recommendations, 

letrozole is the first-line drug, as it demonstrates higher effectiveness in achieving 

ovulation and live birth compared to clomiphene citrate. The latter, despite its 
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long-term use in clinical practice, is gradually losing its position as a first-line 

agent. In cases of resistance to pharmacological ovulation induction, 

gonadotropins or assisted reproductive technologies, including in vitro 

fertilization, are used [7, 12–13]. 

The updated 2023 recommendations emphasize the individualization of 

treatment, assessment of cardiometabolic risks, the psycho-emotional state of 

patients, and improvement of quality of life. Patient involvement in decision-

making and a multidisciplinary approach are important [7]. 

Conclusions. Polycystic ovary syndrome is a complex multifactorial disease 

with diverse clinical manifestations and significant long-term risks. Modern 

diagnostic approaches are based on a combination of clinical, laboratory, and 

instrumental criteria with mandatory exclusion of other pathologies. 

Treatment of PCOS should be individualized and aimed not only at 

eliminating symptoms but also at preventing metabolic and cardiovascular 

complications. The basis of therapy is lifestyle modification, supplemented by 

pharmacological treatment according to the clinical situation. 

Further research is needed to improve diagnostic algorithms, standardize 

biomarkers, and optimize therapeutic strategies, which will contribute to 

improving the quality of medical care for women with PCOS. 
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