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ABSTRACT

Polycystic Ovarian Syndrome (PCOS) represents a multifactorial endocrine condition impacting a substantial proportion of women during their reproductive years.
This article reviews current knowledge regarding its underlying biological mechanisms, clinical manifestations, diagnostic standards, and available treatment
options. PCOS is influenced by a complex interplay of hormonal imbalances, metabolic dysfunctions, and genetic factors. Diagnostic challenges arise due to the
broad spectrum of clinical presentations and the evolving criteria used for identification. Therapeutic strategies involve lifestyle interventions, medications aimed
at hormonal regulation, and management of associated metabolic risks. The review also explores the long-term health concerns linked to PCOS, including
cardiovascular and psychological outcomes. By synthesizing insights from recent studies, this review underscores the importance of individualized treatment and
highlights the need for ongoing research focused on improving patient outcomes.
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Introduction

Polycystic Ovarian Syndrome (PCOS) is one of the most prevalent hormonal disorders impacting women of childbearing age. Depending on the diagnostic
criteria used, it affects anywhere between 6% and 20% of this population. PCOS is mainly identified by irregular menstrual cycles, elevated levels of
male hormones (androgens), and the presence of multiple cysts on the ovaries. However, its impact goes beyond fertility issues, touching on broader
metabolic and emotional health challenges. Women diagnosed with PCOS are often at greater risk for conditions such as insulin resistance, type 2
diabetes, cholesterol abnormalities, and psychological issues like anxiety and depression, highlighting the syndrome as a pressing global health concern.

Because of its diverse symptoms and far-reaching consequences, PCOS has become a topic of interest across various medical specialties including
endocrinology, gynecology, and psychiatry. This review delves into the biological foundations of PCOS, reviews the primary diagnostic models, and
explores both current and emerging treatment strategies. Key areas covered include (1) the biological processes that drive PCOS, (2) how the disorder is
diagnosed and presents clinically, (3) therapeutic approaches that include medical treatment and lifestyle adjustments, and (4) promising avenues for
future research and management.

1. Biological Basis of PCOS

The development of PCOS stems from several underlying biological disruptions, with hormonal imbalance and insulin resistance playing central roles.
Interestingly, many women with PCOS show signs of insulin dysfunction regardless of their weight. High insulin levels stimulate the ovaries to produce
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more androgens, while also decreasing the production of sex hormone-binding globulin (SHBG) in the liver, which results in more free androgens
circulating in the body.

Another critical element is the disturbance in the hypothalamic-pituitary-ovarian (HPO) axis. In many cases, luteinizing hormone (LH) is elevated
compared to follicle-stimulating hormone (FSH), leading to disrupted egg development and excessive androgen production from ovarian theca cells. In
addition, abnormal levels of anti-Mdllerian hormone (AMH) have been observed, further complicating the maturation of ovarian follicles.

Ongoing inflammation and oxidative stress are also believed to contribute to the syndrome. Inflammatory markers like interleukin-6 (IL-6) and tumor
necrosis factor-alpha (TNF-a) are often elevated, potentially exacerbating insulin resistance and hormonal irregularities.

2. Diagnostic Criteria and Clinical Features

PCOS presents with a range of symptoms, such as infrequent or absent periods, unwanted hair growth, acne, and weight issues. Because of this variability,
different diagnostic criteria have been established over the years:

NIH Criteria (1990): Requires both infrequent ovulation and clinical or lab evidence of high androgen levels.

Rotterdam Criteria (2003): Diagnosis is based on any two of the following: irregular ovulation, signs of high androgen levels (clinical or biochemical),
or polycystic ovaries seen via ultrasound.

Androgen Excess-PCOS Society Criteria (2006): Prioritizes hyperandrogenism alongside signs of ovarian dysfunction.

Among these, the Rotterdam criteria are most widely used today, although they can result in a broad and somewhat inconsistent diagnostic spectrum.
Ultrasound imaging may reveal ovaries with many small follicles or larger ovarian size, but this alone doesn't confirm the diagnosis.

To further investigate, hormone tests are done to assess levels of testosterone, DHEA sulfate, and SHBG. Other conditions with similar symptoms—such
as thyroid disease, congenital adrenal hyperplasia, or elevated prolactin—should also be ruled out.

3. Treatment and Management

Lifestyle Changes:

For women—especially those who are overweight or obese—modifying daily habits is often the first step in treatment. Healthier eating patterns and
regular physical activity can greatly improve insulin sensitivity, promote more regular ovulation, and reduce other symptoms. Even losing just 5-10% of
body weight can lead to noticeable health improvements.

Medications:

Hormonal Birth Control: Combination oral contraceptives are commonly prescribed to regulate periods, control androgen levels, and manage acne and
excessive hair growth.

Anti-Androgens: Medications like spironolactone, finasteride, or flutamide may be added to better control hair growth and acne. However, they must be
paired with reliable contraception due to pregnancy-related risks.

Insulin Sensitizers: Metformin is frequently used to help the body use insulin more effectively. It can also support ovulation and reduce androgen levels.

Ovulation Induction: For women hoping to conceive, drugs like clomiphene citrate or letrozole are commonly prescribed. Letrozole has been found to
offer higher ovulation and pregnancy success rates in many cases. If medications are ineffective, options such as hormone injections or surgical techniques
like ovarian drilling may be considered.

Emerging Treatments:

New therapies are also gaining attention. Inositols, natural compounds that support insulin function, have shown promise in improving both hormonal
and metabolic symptoms. Another class of drugs, GLP-1 receptor agonists, is being studied for their effectiveness in promoting weight loss and controlling
blood sugar levels.

4. Long-Term Impacts on Health

The effects of PCOS reach well beyond reproductive challenges. Women with this disorder are more likely to develop serious health conditions such as
metabolic syndrome, cardiovascular issues, high blood pressure, and type 2 diabetes. Continued absence of ovulation can also increase the risk of
thickening in the uterine lining, which in rare cases can lead to cancer.

Mental health is another area of concern. Women with PCOS often report anxiety, depression, and low self-esteem, making emotional support an
important part of treatment. Incorporating psychological counseling into care plans can greatly enhance overall wellbeing.
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PCOS can also complicate pregnancy, increasing the likelihood of gestational diabetes and high blood pressure. As a result, women planning to become
pregnant should prioritize optimizing their health beforehand and receive close monitoring during pregnancy.

5. Genetic and Environmental Factors

Emerging evidence suggests that genetics may play a role in the development of PCOS. Women with a family history of the disorder are more likely to
develop it themselves. However, genetic predisposition alone doesn’t fully explain its occurrence. Environmental factors—such as exposure to endocrine-
disrupting chemicals, poor diet, and sedentary lifestyle—are believed to interact with genetic tendencies, influencing the severity and onset of the
condition.

6. Impact on Adolescents

PCOS can begin as early as puberty, making early detection crucial. Adolescents with irregular periods, severe acne, or excessive hair growth may be
showing signs of early PCOS. However, diagnosing it in teens is challenging, as puberty naturally involves hormonal changes that mimic PCOS features.
Delayed diagnosis can lead to worsening symptoms, so awareness among parents and healthcare providers is key.

7. Role of Gut Health

Recent studies suggest that the gut microbiome—the community of bacteria living in the digestive tract—may be linked to PCOS. Imbalances in gut
bacteria have been associated with increased inflammation, insulin resistance, and obesity, all of which are relevant to PCOS. Probiotics, prebiotics, and
dietary changes that support gut health could potentially play a supportive role in managing symptoms.

8. Importance of Mental Health Screening

Despite the physical symptoms taking center stage, the emotional toll of PCOS can be just as severe. Many women experience body image issues, mood
swings, and chronic stress, especially when symptoms affect appearance or fertility. Routine mental health screenings should be part of PCOS care to
ensure holistic treatment and prevent long-term psychological impacts.

9. Barriers to Effective Care

Many women with PCOS face delays in diagnosis and treatment due to a lack of awareness among both patients and healthcare providers. Symptoms are
often dismissed or misattributed, and there's no single specialist responsible for managing PCOS, which can lead to fragmented care. Improved education,
interdisciplinary collaboration, and accessible healthcare services are crucial for timely and effective management.

10. Cultural and Societal Challenges

PCOS doesn't exist in a vacuum—it’s often shaped by cultural norms and societal expectations. In many cultures, a woman’s fertility is closely tied to
her social identity, which can make the diagnosis of PCOS particularly distressing. The stigma around weight gain, acne, or infertility can lead to shame
or social withdrawal. Education and advocacy are essential not only for clinical awareness but also for breaking down these cultural barriers and promoting
empathy and support for those affected.

Conclusion

Polycystic Ovarian Syndrome is a multifaceted disorder with wide-ranging effects on a woman's body and mind throughout her life. It stems from a
combination of hormonal, metabolic, and possibly genetic factors. Because its symptoms and severity vary greatly between individuals, different
diagnostic criteria have been developed to better capture the condition’s complexity.

Effective management requires a tailored approach that includes both lifestyle changes and medical treatments. Although current therapies mostly address
symptoms, ongoing research is pointing toward more targeted and holistic strategies. In the future, treatments that focus on the root causes of PCOS may
offer better long-term outcomes and improve quality of life for those affected.
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