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than a single disease, no individual sign such as elevated

androgen levels (hyperandrogenism) or the presence of polycystic ovaries can be relied upon
alone for a definitive clinical diagnosis. The management of women with PCOS is based on
the specific symptoms they present. These may include menstrual irregularities, androgen-
related symptoms, or infertility due to ovulatory dysfunction. In females with PCOS,
anovulation is associated with low follicle-stimulating hormone (FSH) levels and arrest of
antral follicle growth in the final stages of maturation. The condition can be treated surgically
with laparoscopic ovarian drilling or medically using agents such as aromatase inhibitors,

metformin, glucocorticoids, clomiphene citrate (CC), tamoxifen, or gonadotropins. Patients
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may present with varying androgenic symptoms, including hirsutism, acne, and/or alopecia.
Those experiencing these distressing symptoms require appropriate management. This review

highlights its role in the management of various clinical conditions."
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mechanisms; management; repurposing drugs.

INTRODUCTION

Worldwide, polycystic ovary syndrome (PCOS) is a heterogeneous endocrine disorder
affecting many women of reproductive age, characterized by hyperandrogenism, ovulatory
dysfunction, and polycystic ovarian morphology (PCOM).M Depending on the diagnostic
criteria used, the reported prevalence of PCOS in the general population is approximately
6%-10%.1 This syndrome is often associated with enlarged, dysfunctional ovaries, and
insulin resistance, among other features.™! It is estimated that about 1 in 10 women develop
PCOS (Polycystic Ovary Syndrome) before menopause and struggle with its
complications.””! Although a high luteinizing hormone (LH) to follicle-stimulating hormone
(FSH) ratio and increased gonadotropin-releasing hormone (GnRH) pulsatility are known to
be underlying causes of PCOSP! the exact etiology and pathology have not been
comprehensively well-known. Evidence suggests the role of different external and internal
factors, including insulin resistance (IR), hyperandrogenism (HA), environmental factors,
genetic, and epigenetics. In addition, it is important to note that PCOS increases the risk of
complications such as cardiovascular disease, type 2 diabetes mellitus, metabolic syndrome,
depression, and anxiety.[® Given that PCOS is an increasingly common condition associated
with several undesirable complications, and that current treatment options are not fully
effective, it is essential to carefully investigate its pathogenesis and identify new
pharmacological targets.”

METHODS

PubMed, ScienceDirect, Google Scholar, TRIP Database, and UpToDate were systematically
searched for publications related to PCOS using relevant keywords, with a focus on recent
studies (since 2016). Studies not published in English and animal studies were excluded. In
addition, ClinicalTrials.gov was searched to identify data on completed or ongoing clinical

trials of repurposed drugs for PCOS over the past five years.

Diagnosis
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Polycystic ovarian syndrome (PCOS) cannot be confirmed using routine tests like blood tests,
cultures, or biopsy, so there is no specific test to diagnose it. Differential diagnosis is called
excluding the relevant disorders according to the symptoms and narrowing the choices. In
order to establish a differential diagnosis for PCOS, conditions such as hyperprolactinemia,
thyroid disorders, Cushing’s syndrome, and adrenal hyperplasia should be excluded based on
appropriate investigations.[’®! Although taking a detailed medical history, including weight
changes and symptoms of insulin resistance, can be helpful, pelvic examination, transvaginal
ultrasound, and hormone level assessment are among the most commonly recommended

investigations.®!

Causes and Risk Factors

It is difficult to identify the exact causative factors of this multifactorial condition due to its
complex and interconnected pathophysiology. The development, prevalence, and expression
of the PCOS phenotype may be influenced by environmental pollutants, diet and lifestyle
factors, genetic predisposition, obesity, and gut dysbiosis. These factors may contribute to
excessive ovarian androgen secretion, the development of insulin resistance, partial arrest of
folliculogenesis, and chronic low-grade release of inflammatory mediators from immune

cells, thereby increasing the risk of metabolic syndrome.

1. Environmental Toxicants

According to the USEPA, endocrine-disrupting chemicals (EDCs) are external substances
that interfere with how hormones are made, released, carried, and function in the body. This
interference can affect important body processes such as balance (homeostasis), reproduction,

growth and development, and behavior.!*%!

2. Physical and Emotional Stress

Although evidence on the role of stress in PCOS remains limited, PCOS is known to
negatively impact psychological well-being and self-esteem. Chronic stress promotes
adipocyte hypertrophy and hyperplasia through glucocorticoid-mediated maturation of pre-
adipocytes. In addition, it is associated with increased adipokine secretion and the recruitment
and activation of stromal immune cells within adipose tissue.'Y Furthermore, it promotes
inflammation by elevating cytokines like IL-6 and TNF-o and disturbing the balance between

oxidants and antioxidants.

3. Role of Genes and Genetics
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PCOS is a polygenic and complex disorder, and evidence suggests that specific genes, gene—
gene interactions, and gene—environment interactions may influence an individual’s

susceptibility to developing PCOS.!*

4. Role of Diet and Lifestyle

Lifestyle changes are the first-line treatment for women with PCOS, but they should not
replace medical treatments. Regular exercise, maintaining a healthy weight, eating a balanced
diet, and avoiding tobacco are important for preventing and managing metabolic diseases,

and are recommended in clinical guidelines for many conditions.

A high-calorie diet and a sedentary lifestyle may worsen PCOS. Diets high in sugar may
contribute to PCOS by changing gut bacteria, increasing inflammation, raising insulin
resistance, and boosting androgen levels. Obesity and weight gain can make the main
symptoms of PCOS worse. Compared to high-glycemic index (HGI) diets, low-glycemic
index (LGI) diets help reduce fasting insulin, total cholesterol, LDL cholesterol, triglycerides,
waist circumference, and total testosterone in women with PCOS, without significantly

changing fasting glucose, HDL cholesterol, body weight, or the free androgen index.

Pathophysiology

Androgen excess is a significant feature of PCOS, present in approximately 60%-80% of
affected individuals. Elevated androgen production may lead to manifestations such as
hirsutism and other features of hyperandrogenism. Indeed, hyperandrogenism is the most
prevalent abnormality observed in PCOS and contributes substantially to the hormonal
disturbances involved in its pathogenesis. Increased circulating levels of free testosterone are

a common finding in hyperandrogenism.**!

Primary Ovarian Pathophysiology

Usually, only one follicle fully matures and releases an egg due to the way follicle growth is
regulated. At birth, the ovaries contain about 2—-3 million primordial follicles, which is much
lower than the 6-7 million present during mid-pregnancy. It is important to control how
quickly these primordial follicles are used up because they form a reserve that supports future
fertility.™ Active and inactive follicles exist together in a balanced state. In PCOS, hormones
such as anti-Mdllerian hormone (AMH), follicle-stimulating hormone (FSH), and androgens
are not balanced, which leads to the stopping of follicle development. When luteinizing

hormone (LH) is high, theca cells produce androgens. However, low FSH levels prevent the
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conversion of androgens into estradiol, so no dominant follicle is selected, resulting in long-
term absence of ovulation.™ This balance is closely controlled by anti-Miillerian hormone
(AMH), which is produced by granulosa cells and stops primordial follicles from developing
into primary follicles. In PCOS, small follicles increase in number and size but then stop
growing, leading to the characteristic polycystic appearance. Some researchers suggest that

follicles in PCOS ovaries are significantly different from those in normal ovaries.™®

Insulin Resistance (IR)/Hyperinsulinemia

Women with PCOS often have insulin resistance and high insulin levels, even if they are not
overweight or do not have high androgen levels. They also have a higher risk of developing
type 2 diabetes and problems with glucose tolerance.*” Importantly, women with PCOS
show tissue-specific insulin resistance. The adrenal glands and ovaries remain sensitive to
insulin, which promotes steroid hormone production. However, tissues like fat, skeletal
muscle, and liver become less responsive to insulin’s metabolic effects. As a result, some
tissues develop insulin resistance while steroid-producing tissues still respond to insulin.!®!
Other factors may also contribute to insulin resistance and high insulin levels, such as the
increase in testosterone during puberty. The link between low androgen levels and insulin
resistance has been studied because some rare autoimmune diseases affecting insulin

receptors are associated with low androgen features.!*

Neuroendocrine Alterations

In PCOS, the hormones LH and FSH, which control ovulation and egg development, are
released in an abnormal way. These hormones are not needed to diagnose PCOS, but they are
still affected. Since PCOS mainly causes high male hormones and problems with ovulation,
changes in LH and FSH may play a role. Women with PCOS often have higher LH levels,
lower FSH levels, a higher LH/FSH ratio, and faster or stronger LH pulses.[?%?!

Other Metabolic and Endocrine Factors of GnRH Secretion in PCOS

Recent studies suggest that AMH may have a previously unknown role in stimulating GnRH-
secreting neurons. In female mice, giving AMH directly into the brain increases pulsatile LH
secretion in a dose-dependent way. AMH receptors (AMHR2) are present on GnRH neurons
and are further activated through GnRH-related mechanisms. In PCOS, abnormal AMH
levels may contribute to excessive LH secretion. However, although AMH may play an
important role in PCOS-related hormonal dysfunction, its effect on GnRH secretion has so far

only been shown in healthy (control) animals, not in PCOS patients or models.”?? Increased

www.wiprnet | Vol 15, Issue 9,2026. |  1SO 9001: 2015 Certified Journal | 486



Pathak et al. World Journal of Pharmaceutical Research

GnRH/LH secretion is mainly caused by high androgen levels and possibly other ovarian
factors, but high insulin levels and insulin resistance may also contribute to these brain and

hormone changes.[?’!

Pharmacological interventions

Key aspects of treating PCOS include identifying and managing symptoms such as
anovulation-related infertility, androgen-related effects, and irregular menstruation.
Antiandrogens, including cyproterone acetate (CPA), flutamide, and spironolactone, act
either by blocking androgen receptors or reducing androgen production. They are primarily
used to treat hirsutism and other androgen-related symptoms. While these drugs differ
slightly in action, all inhibit testosterone effects. Spironolactone may cause menstrual
irregularities and can feminize a male fetus if pregnancy occurs, so it is typically prescribed

along with oral contraceptive pills (OCPs).1?4

Clomiphene Citrate (CC)

Clomiphene citrate (CC) is usually the first treatment used for women with PCOS to help
induce ovulation. It is commonly used because it is effective in treating anovulation. Women
who are obese often require higher doses of CC, but this may increase the risk of multiple
pregnancies. Treatment usually starts with 50 mg per day on day 2 or 3 of the menstrual cycle
and can be increased up to 250 mg per day over five days. Although CC increases ovulation
rates by 60%—85%, pregnancy rates improve only modestly to 30%—40%, and there is a 5%-—
7% risk of multiple pregnancies.®!

Insulin Sensitizers

Metformin and other insulin-sensitizing drugs like thiazolidinediones (TZDs) have been
shown to improve ovulation by reducing insulin resistance. Metformin use is linked to better
ovulation, reduced testosterone levels in the blood, and more regular menstrual cycles.
Metformin, a biguanide, works by decreasing glucose absorption in the intestines, increasing
insulin sensitivity in body tissues, and reducing glucose production in the liver.
Thiazolidinediones may cause fluid retention and weight gain, while metformin is often

associated with weight loss.!?®!

CONCLUSIONS

www.wiprnet | Vol 15, Issue 9,2026. |  1SO 9001: 2015 Certified Journal | 487



Pathak et al. World Journal of Pharmaceutical Research

PCOS is a complex disorder that affects multiple body systems and usually begins during

early puberty. As more factors related to its development are identified, growing evidence

suggests that hyperandrogenism plays an important role in affecting different tissues. Factors

such as obesity, inflammation, lack of physical activity, and epigenetic changes may worsen

the condition, but their exact role is not fully understood. Since there is no specific cure for

PCOS, treatment is usually based on managing symptoms using drugs such as oral

contraceptives, oral antidiabetic agents, or antiandrogens. More research is still needed to

fully understand its causes and develop targeted treatments.
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