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1. SUMMARY

The polycystic ovarian syndrome is an endocrine disorder with a high prevalence

affecting reproductive-aged women and adolescent girls. The most common symptoms are

infertility, numerous ovarian cysts, hyperandrogenism, menstrual cycle abnormalities. The

disease has a great impact on patients, impairing their quality of life. Bearing that in mind,

innovative therapeutic approaches are needed. We aim to describe current management and

treatment concepts adopted in PCOS therapy. The analysis of previously published studies

was conducted by using the PubMed, Google Scholar, and Scopus databases.

Mentioned studies show that lifestyle changes may benefit PCOS therapy in multiple

ways. Dietary and exercise interventions have a notable influence on women’s body

composition as well as biochemical parameters. The reduction of body weight or BMI is a

therapeutic achievement likewise patients’ contribution to managing PCOS. Pharmacotherapy

provides plentiful treatment choices to adopt. Studies show that hormonal contraceptive has a

significant impact on both hyperandrogenism and menstrual abnormalities. Metformin is
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proven to reduce BMI, improve LDL levels, and lower the risk of OHSS in women

undergoing IVF/ICSI-ET. A meta-analysis proved metformin’s monotherapy superiority over

clomifene citrate or their combination in treating infertility. However, both substances are not

recommended as the first-line choice. Regrettably, many studies mention short of evidence,

lack of larger sample sizes, or insufficient duration preventing further research.

The conclusion we draw is that approaches of managing and treating PCOS are

constantly advancing and updating. However, there is a necessity for future studies to expand

their research by gathering more data and considering diverse cases.

Key words: polycystic ovarian syndrome; endocrine productive disorder; infertility;

hyperandrogenism; hormonal contraceptive; metformin; clomifene citrate

2. INTRODUCTION AND PURPOSE

Polycystic ovarian syndrome (PCOS) is an endocrine-metabolic pathology that has an

increasing prevalence affecting between 8% and 13% of reproductive-aged women and 6-

18% of adolescent girls.[1] To diagnose the disorder at least two of the three following

criteria must be present: chronic oligo-/anovulation, hyperandrogenism (clinical or biological),

and polycystic ovaries.[2] However, the occurrence of polycystic ovaries is a common

ailment that does not accurately indicates the presence of the PCOS condition, as it is neither

needed nor sufficient in order to make the diagnosis. Moreover, the name of the disorder does

not imply any of the significant metabolic manifestations.[3, 4]

There are four recognised phenotypes of PCOS: full-blown syndrome, phenotype A -

hyperandrogenism (HA) + oligo-/anovulation (OA) + polycystic ovaries at ultrasound (PCO);

phenotype B - HA + OA; phenotype C - OA + PCO; phenotype D - HA + PCO.[5]

The most common symptoms of PCOS are acne, alopecia, anxiety, depression,

hirsutism, hyperinsulinemia, infertility, menstrual irregularities, obesity, oligomenorrhoea.[6-

9] Multiple diseases’ symptoms may mimic features of PCOS, for instance, thyroid disease,

hyperprolactinemia, or congenital adrenal hyperplasia. Therefore, the diagnosis of PCOS

must be made of exclusion. The disease is frequently underdiagnosed which might lead to the

aggravation of symptoms as well as the decrease in the quality of patients’ life.[10] A fast and

proper diagnosis decreases the risk of future manifestation of associated metabolic and

cardiovascular risks which are direct consequences of untreated PCOS. In addition, it enables
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an appropriate medical intervention with a strict relation to the woman's age, reproductive

status, and her concerns.[11]

In this review, we aim to present the current practice of management and treatment of

PCOS focusing on various ways the disease is being approached. The analysis and

presentation of the previously published studies were conducted by browsing through

PubMed, Google Scholar, and Scopus databases.

3. DESCRIPTION OF THE STATE OF KNOWLEDGE

3.1 LIFESTYLE CHANGES

The first and the simplest method of managing PCOS is completely dependent on the

patient. This disease and its’ repercussions demand implementing various changes in one’s

lifestyle in order to fully benefit from medicaments. Modifications consist of an appropriate

and healthy diet, regular exercises, weight loss in case of obesity, behavioural interventions

for example quitting smoking and drinking alcohol.

In 2019 Lim et al. presented a meta-analysis whose aim was to observe the

effectiveness of overall lifestyle changes in the progress of management of PCOS. The factors

considered were reproductive, metabolic, anthropometric as well as the quality of life. 15

studies with 498 participants were included. 10 studies were concerned about the impact of

physical activity as oppose to minimal or zero dietary and behavioural intervention. 5 studies

assessed a combination of diet, exercises, and behavioural interventions in comparison to

minimal intervention. It was conducted that lifestyle intervention may enhance a secondary

reproductive factor - the free androgen index (FAI) (MD -1.11, 95% (CI) -1.96 to -0.26).

Moreover, it can contribute to reducing weight (MD -1.68 kg, 95% CI -2.66 to -0.70) and

body mass index (BMI) (-0.34 kg/m2, 95% CI -0.68 to -0.01). The lifestyle change’s

influence on glucose tolerance is uncertain (SMD -0.02, 95% CI -0.38 to 0.33).[12] The

outcome of this meta-analysis is consistent with the literature.

In 2018 Benham et al. conducted a meta-analysis assessing exercise training’s effect

on reproductive and cardiometabolic parameters in women with PCOS. They included 517

screened abstracts and 14 studies including 617 patients. The results showed the improvement

in lipid profiles as well as decrease in waist circumference, systolic blood pressure, and

fasting insulin. Due to insufficient data, only a semi-quantitive analysis of reproductive

outcomes was conducted and it presented a possible improvement in menstrual regularity,

pregnancy, and ovulation rates. However, the authors claim it remains unclear.[13]
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In 2020 Dos Santos et al. presented a meta-analysis to examine different types of

training’s impact on women’s body composition and reproductive function. There were

10 studies with 533 participants included with various types of exercises. It resulted in low

certainty evidence for little to no effect on reproductive factors and moderate certainty

evidence of BMI reduction (BMI SMD -0.35, 95%, CI -0.56 to -0.14, P = .001). The authors

expressed the necessity for future studies with longer duration and larger sample sizes.[14]

In 2020 Shang et al. conducted a meta-analysis in order to evaluate a possible diet

intervention’s effect on reducing insulin resistance (IR) in women with PCOS. 19 studies with

1193 patients were included. The outcome showed a significant correlation between diet and

improvements in IR and body composition including BMI. They observed an association

between the length of duration of treatment and improvement of parameters. The conclusion

was a suggestion of the benefits and effectiveness of professional dietary advice to all PCOS

patients.[15]

Nowadays women’s contribution to the management of PCOS is a great asset to their

therapy. Mentioned studies showed that through diet and exercise interventions patients have

a direct impact on their body composition and improvement of biochemical parameters. For

that reason, new medical approaches and innovative methods can be established.

3.2 PHARMACOTHERAPY

The main concerns of the PCOS treatment are infertility and menstrual abnormalities

in addition to hyperandrogenism resulting in hirsutism, acne, and being prone to weight gain.

Therefore, the pharmacotherapy of this disease is a number of various medicaments

individually and appropriately combined for every patient. The first-line and most commonly

used therapeutic options are hormonal contraceptives, clomiphene, and metformin.[16]

In 2016 Khalifah et al. presented a meta-analysis whose aim was to assess and

evaluate the use of metformin versus oral contraceptive pills (OCPs) in the therapy of PCOS

in adolescents aged 11 to 19 years. There were 4 studies with 170 patients included. The

treatment with OCPs resulted in modest improvement of menstrual cycle frequency (WMD=

0.27, P < .01, 95%, CI -0.33 to -0.21) and mild reduction of acne scores (WMD = 0.3, P = .02,

95% CI 0.05 to 0.55). The therapy with metformin showed a greater BMI reduction (WMD =

0.3, P = .02, 95% CI 0.05 to 0.55) which was correlated to decreased dysglycemia prevalence

(RR: 0.41, P = .02, 95% CI 0.19 to 0.86) and improvement of total cholesterol and low-

density lipoprotein levels. The two medicaments occurred to have a similar impact on
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hirsutism. It was stated in conclusion that current data is of either low or very low quality,

therefore the treatment choice ought to be individually and carefully implemented.[17]

In 2020 Wu et al. conducted a meta-analysis examining metformin’s association with

outcomes of in vitro fertilisation or intracytoplasmic sperm injection and embryo transfer

(IVF/ICSI-ET), which are preferred methods of infertility treatment in case of failure of

pharmacotherapy. 12 studies including 1123 participants were included. The analysis

presented a lower risk of ovarian hyperstimulation syndrome (OHSS) in women randomised

to metformin (OR, 0.43; 95% CI, 0.24-0.78), although this was not significant for patients

with BMI of less than 26 (OR, 0.67; 95% CI, 0.30-1.51). The observation of both clinical

pregnancy rate (OR, 1.24; 95% CI, 0.82-1.86) and live birth rate (OR, 1.23; 95% CI, 0.74-

2.04) showed no statistically significant difference. In overall, metformin stands as a medical

option for women with PCOS undergoing IVF/ICSI-ET and may be more preferable for

patients with BMI greater than 26. [18]

In 2009 Palomba et al. presented a meta-analysis to evaluate clomifene citrate (CC),

metformin, and their combination’s influence on anovulatory infertility treatment in PCOS

patients. The aim was to define the best first-line therapy approach. 4 randomised controlled

trials were included. There was no observation of fertility improvement comparing CC with

metformin (OR = 1·22, 95% CI 0·23–6·55, P = 0·815). However, statistically significant

heterogeneity was noticed. There was a significant difference in fertility improvement in

metformin monotherapy (OR = 0·23, 95% CI 0·14–0·37, P < 0·0001) in comparison to

treatment with the combination of CC and metformin (OR = 0·99, 95% CI 0·70–1·40,

P = 0·982). In conclusion, the combination of CC and metformin in the first-line treatment of

infertility is not better than any of these medicaments in monotherapy. However, there are no

specific recommendations about choosing neither of those as a first-line treatment. [19]

In 2018 Amiri et al. presented a meta-analysis comparing the effects of OCPs on the

clinical and biochemical parameters of hyperandrogenism (HA) in women with PCOS. They

identified applicable clinical trials from 1987 to November 2015 using electronic databases. It

was observed that the duration of 3-12 months resulted in increasing in sex hormone-binding

globulin levels and decreasing in Ferriman-Gallwey score, total testosterone, free testosterone,

androstenedione, and dehydroepiandrosterone sulphate levels. Long-term duration (6-12

months) contributed to a more effective improvement of hirsutism therapy than the short-term

(below 6 months). The best effect on treating hirsutism was noticed with OCPs containing

cyproterone acetate. The outcome of this meta-analysis is conforming with the literature.[20]
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In order to guide and manage women with PCOS properly, treatment choices should

be applied carefully and in accordance with patients’ values and priorities. Mentioned studies

presented that as a result of plentiful medicaments and managing approaches available, side

effects can be minimised. Therefore, the quality of women with PCOS life is gradually

enhancing.

4. CONCLUSION

PCOS is a multifactorial disease, therefore it is yet a lot to analyse and examine.

Establishing an appropriate and effective treatment remains a great challenge. Nevertheless,

various solutions and interventions enable women to contribute to their own management.

Dietary and exercise implementations can easily be implemented into daily routines and are

proven to have a significant effect on patients’ quality of life and response to

pharmacotherapy. Recommended medicaments are being continuously evaluated in terms of

new combinations and approaches. There is a great number of available options to be chosen

with consideration and preference of every individual. However, there is still insufficient

evidence of many exploratory methods. Numerous innovative treatment options demand more

randomised controlled trials with longer duration time or larger sample sizes in order to

determine their significance. Future studies need to include more patients of various ages and

body compositions, as the disease affects each woman differently.
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