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Abstract 

Article represents complex approach to PCOS problem from the position of prophylaxis 

and therapy of metabolic disorders, which include overweight and obesity, insulin 

resistance, carbohydrate and lipid metabolism deviations. Lifestyle modification 

specifically including healthy diet was provided as an example. Also, were described 

medications, which increase insulin sensitivity and method of treatment in case of 3rd 

class obesity. 
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Introduction  

Polycystic ovarian syndrome (PCOS) is a 

common illness among women of all ages from 

puberty to menopause. Presence of PCOS is the 

main reason, which leads to development of 

many metabolic deviations: dyslipidemia, 

hyperinsulinemia, insulin resistance, obesity, 

glucose intolerance, type 2 diabetes mellitus and 

cardiovascular disease, which can possibly 

develop and manifest in young women of active 

working age. Modern therapy of this syndrome 

must be aimed at prevention of deviations 

mentioned above.  

PCOS can be found in 6-19 % of women of 

reproductive age [1]. Its characteristic symptoms 

are disorders of menstrual cycle, 

hyperandrogenism (HA), and polycystic ovarian 

morphology. PCOS can usually be diagnosed in 

an early stage of a woman’s reproductive period, 

although its clinical manifestations are quite 

variable. 

Clinical types of PCOS 

Diagnostic criteria of PCOS have been 

changing throughout time. For example, in 1935 

Stein and Levental described 7 women suffering 

from infertility, amenorrhea or anovulatory 

oligomenorrhea along with obesity and ovarian 

enlargement of polycystic character [2]. 

Nowadays according to Amsterdam 

ESHRE/ASRM published in 2012 [3] it is 

recommended to distinguish 4 PCOS 

phenotypes: 

− phenotype A (classical): hyper-

androgenism + anovulation + polycystic 

ovaries (recognizable by medical 

ultrasound) 
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− phenotype B (semi classical): hyper-

androgenism + anovulation (without 

medical ultrasound signs) 

− phenotype C (ovulatory): hyper-

androgenism + polycystic ovaries 

(recognizable by medical ultrasound) 

− phenotype D (non-androgenic): 

anovulation + polycystic ovaries 

(recognizable by medical ultrasound) 

Distinguishing PCOS by phenotypes helps 

doctor to estimate risk levels and types of 

possible related health issues. Thus, 

hyperandrogenism is more often connected with 

metabolic disorders, while deviations of 

menstrual cycle and polycystic ovaries 

(recognizable by medical ultrasound) are 

associated with infertility [1]. 

The purpose of the diagnostic search is to 

assess the severity of clinical symptoms, 

metabolic, cardiovascular and cancer risks, find 

the source and pathogenesis of androgen 

hyperproduction and determine the effect of the 

disease on the reproductive function [4]. 

According to the ESE recommendations from 

2014, in order to ascertain treatment tactics, it is 

necessary to determine the phenotype of PCOS.  

The main goals and methods of PCOS 

treatment: 

Goals: 

− normalization of menstrual cycle and 

hormonal profile 

− reduction of skin manifestations of 

hyperandrogenism 

− increase of fertility 

− normalization of metabolic disorders 

− reduction of cardiovascular risks factors. 

Methods: 

− changing patient’s lifestyle by following 

a proper diet and having regular physical 

exercise; 

− prescribing oral estrogen-progestogenic 

anti-conception combinations in order to 

regulate menstrual cycle and normalize 

androgen level, which is the first-line 

therapy of PCOS. Prescription of these 

drugs requires assessment of risk factors 

and possible complications according to 

WHO’s eligibility of contraceptive 

methods [5]; 

− prescribing antiandrogens and cosmetic 

procedures for reduction of skin 

manifestations of hyperandrogenism 

(laser therapy and intense pulsed light); 

− prescribing insulin sensitizers for 

reduction of insulin resistance and 

compensatory hyperinsulinemia; 

− using vitamin D and magnesium 

preparations. 

It is important to take into account 

heterogeneity of phenotypes of this syndrome 

and apply individual approach throughout the 

whole life of each female patient with PCOS. 

Metabolic disorders associated 

with PCOS 

It should be noted that along with PCOS 

very often comes obesity, especially its 

abdominal type. Although, there are no 

representative data on its spreading. It has now 

been proved that PCOS and obesity are closely 

interrelated, and that the presence of obesity 

(especially abdominal type), has a detrimental 

effect on the metabolism and reproductive 

capacity of patients with PCOS [6]. The excess 

of androgens contributes to the development and 

progression of abdominal obesity starting from 

an early age, which again affects insulin 

resistance [7]. Obesity and insulin resistance 

with PCOS are undoubtedly associated with high 

risks of developing type 2 diabetes.  

It is also proved that adipose tissue in 

women with PCOS has abnormal morphology 

and function. The cause of the abnormal 
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structure and the function of adipose tissue in 

case of PCOS remain still unknown. However, 

such patients have hypertrophic adipocytes and 

impaired activity of the sympathetic nervous 

system in relation to adipose tissue. There are 

certain studies which prove conclusively that 

functional connections between the indicators of 

the state of the hypothalamo-pituitary-adrenal 

system and the indicators of adipose tissue 

function (adipocytokines) are violated even in 

the absence of excess body mass, which 

indicates the essential role of fat tissue 

dysfunction in pathogenesis of PCOS. Combined 

with the excess of fat tissue, these disorders are 

more pronounced. Thus, the effect on the state of 

adipose tissue and its restoration may affect the 

restoration of hormonal homeostasis in women 

with PCOS. It should also be noted that one of 

the mechanisms of deviation of normal 

functioning of adipose tissue is the reduction of 

vascularization, which leads to the development 

of hypoxia. In turn, this brings on development 

of chronic nonspecific inflammation and 

hypersecretion of adipocytokines, which cause 

progression of obesity, type 2 diabetes, 

dyslipidemia and cardiovascular disease [8].  

Thus, in case of patients with PCOS, a great 

deal of attention should be paid to prevention 

and treatment of metabolic disorders, especially 

pre-obesity and obesity, insulin resistance, 

carbohydrate and lipid metabolism disorders.  

Changing a lifestyle with following 

a healthy diet 

First and foremost, a proper low-calorie diet 

with a low glycemic index should be 

recommended along with regular physical 

activity which improves psychological, 

reproductive and cardiovascular parameters for 

women with PCOS [9]. It is also important to 

give up smoking which increases adverse effects 

of the medicine prescribed for patients with 

PCOS; specifically, it leads to increased risks of 

thrombosis and endothelial dysfunction. 

There is an elevated level of circulating 

insulin for the majority of patients with PCOS 

regardless of their body mass compared to 

healthy women with the same complexion [10]. 

Thus, the risk of developing hyperinsulinemia 

should be taken into account while planning 

therapeutic tactics for patients who are not 

overweight. The presence of adiposity in its turn 

is thought to cause a higher frequency of 

anovulatory cycles, miscarriages and other 

complications during late pregnancy and 

gestational diabetes [11]. In addition, women 

with adiposity and PCOS show a worse respond 

to induction of ovulation by clomiphene, 

gonadotropins or cauterization of the ovaries. In 

such patients it requires higher doses of drugs, 

which in turn increases the possibility of side 

effects and adverse events. Weight loss even by 

5 % improves insulin sensitivity, concentration 

of SHBG, lowers testosterone level and can 

bring about normalization of menstrual cycle 

disorders, spontaneous ovulations and higher 

percentage of ovulations. Thus, while treating 

women with PCOS and without obesity, all 

efforts should be directed at obesity prevention 

[12].  

Medicinal treatment of metabolic 

disorders 

The golden standard of PCOS therapy is 

appliance of medicine that improves insulin 

sensitivity. Most often it is metformin which 

improves insulin sensitivity in the liver and 

peripheral tissues, lowers hyperinsulinemia and 

does not cause episodes of hypoglycemia. In 

addition, it reduces concentration of leptin and 

proinflammatory cytokines [13]. It also lowers 

concentration of proinsulin and androstenedione, 

especially in women with pre-obesity and 

obesity [14].  Metformin has an antilipolytic 

effect and reduces the content of free fatty acids. 
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According to scientific research the effect of 

metformin on content of atherogenic lipids is 

variable [15,16]. 

According to the results of clinical studies, 

metformin regulates menstrual cycle in 23 – 90 

%, but the effect that it has on the percentage of 

ovulations and pregnancy is ambiguous [11]. It 

is proved that women with PCOS who took 

metformin before and during pregnancy had 

lower frequency of miscarriages, fetal 

malformations and gestational diabetes is lower 

[17]. Metformin is relatively safe for the fetus 

during pregnancy (FDA Pregnancy Category B) 

[18].  

According to recommendations of European 

Society of Endocrinologists in 2014, 

Thiazolidindiones (Pioglitazon) are insulin 

sensitizers that belong to the second series of 

drugs which can be used for women with PCOS 

in case of intolerance or lack of a therapeutic 

effect from metformin. First of all, they should 

be recommended for patients with severe insulin 

resistance caused by genetic disorders [19]. 

Pioglitazon lowers insulin level, reduces 

manifestations of insulin resistance and regulates 

menstrual cycle and ovulation for women with 

PCOS regardless of the presence overweight 

[20]. It also regulates the content of non-specific 

inflammation indicators. There are contradictory 

data about the effect that Pioglitazon has on the 

content of atherogenic lipids in case of PCOS. 

Meta-analysis of the research that studied the 

influence of metformin and Pioglitazon 

administered to women with PCOS on 

parameters of the lipidogram did not find any 

tangible difference in the content of total 

cholesterol and triglycerides [21]. However, it 

should be noted that Pioglitazon may enlarge the 

amount of peripheral and reduce visceral adipose 

tissues [22]. Pioglitazon may reduce ectopic fat 

depositions including the liver and muscles and 

in such way increase insulin sensitivity [23]. In 

some patients, thiazolidinedione may increase 

body mass because of fluid retention [24].   

Introduction of glucagon-like peptide-1 

analogues opens new prospective in treating 

women with PCOS. Findings of so far scarce 

research on adding these drugs to already 

prescribed metformin prove a positive effect of 

exenatide and liraglutide on body weight 

reduction at the expense of visceral adipose 

tissue, normalisation of testosterone 

concentration and parameters of the lipidogram 

for women with PCOS [25-27].  

In case obesity of the third degree, bariatric 

surgery can be used to reach a palpable effect on 

reduction of body weight and metabolic 

disorders and thus restore ovulatory function and 

fertility.  

It also should be noted that administering of 

combined oral contraceptives (COC) of the third 

generation, which have an antiandrogenic 

component that is often necessary for women 

with PCOS, does not have a strong negative 

effect on the metabolic profile of these patients. 

Furthermore, according to some information, 

COC also positively affect the parameters of 

lipid profile and adipocytokines secretion 

[28,29].  

Conclusions 

In female patients with PCOS significant 

attention should be directed to prevention and 

treatment of metabolic disorders, in the first-

place pre-obesity and obesity, insulin resistance, 

deviations of lipids and carbs metabolism. It is 

essential to follow low-calorie diet containing 

low glycemic index food products. Regular 

physical activity allows to promote 

psychological, reproductive, cardiovascular and 

metabolic indications in women with PCOS. 

Important part is cutting up smoking, because it 

augments negative effects of drugs, used for 

PCOS therapy, by increasing risk of endothelial 
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dysfunction and thrombosis. Pharmacological 

treatment of PCOS involves prescription of 

medications which improve insulin sensitivity: 

metformin, thiazolidinedione (pioglitazone), 

glucagon-like peptide analogues exenatide and 

liraglutide, combined oral contraceptives.  
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