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Abstract:

Polycystic Ovarian Disease (PCOD) is a common endocrine and metabolic disorder affecting women of reproductive age. It is characterized by
chronic anovulation, hyperandrogenism, and polycystic ovarian morphology. The etiology of PCOD is complex and multifactorial, involving
genetic predisposition, hormonal imbalance, insulin resistance, obesity, and environmental influences. Studies show that 40-70% of women
with PCOD have a family history of metabolic or reproductive disorders, highlighting a strong genetic component. Epigenetic changes caused
by lifestyle, diet, stress, and endocrine-disrupting chemicals may alter gene expression and contribute to disease progression. Understanding the
interaction between genetic and environmental factors is essential for improving diagnosis and individualized treatment. This review summarizes
the mechanisms, risk factors, clinical features, and current approaches for managing PCOD.

To review the genetic, epigenetic, hormonal, and environmental factors involved in the development of PCOD and summarize current trends in
diagnosis and management.
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INTRODUCTION

Polycystic Ovarian Disease (PCOD) is one of the most frequent hormonal disorders in women of reproductive age and a leading cause of
infertility. It presents with irregular menstruation, excess androgen levels, and multiple immature ovarian follicles. Research indicates that PCOD
is primarily driven by dysfunction of the hypothalamic—pituitary—ovarian (HPO) axis, leading to excessive androgen production by ovarian theca
cells. Insulin resistance further worsens hormonal imbalance by increasing ovarian androgen synthesis. Environmental changes, obesity, and
stress also contribute significantly. PCOD affects 15-20% of women globally and 2—26% in India, emphasizing its public health relevance.

Polycystic Ovary Syndrome (PCOS) is one of the most common hormone-related problems in women of reproductive age. Women with PCOS
often experience higher levels of depression and anxiety. Between 1989 and 1995, researchers suggested that PCOS happens mainly because of
a problem in the way the body controls androgen (male hormone) production. This leads to a condition called functional ovarian
hyperandrogenism (FOH), where the ovaries produce too many male hormones.
Later studies supported this idea. When PCOS is defined as “unexplained high male hormones and irregular or absent ovulation,” about two-
thirds of women with PCOS show this functional ovarian problem. FOH is seen through an increased level of 17-hydroxyprogesterone after

gonadotropin stimulation, meaning the ovaries react abnormally.

PCOD is usually seen on ultrasound as enlarged ovaries with many small follicles (tiny fluid-filled sacs) and thickened ovarian tissue.
Sometimes, doctors wonder if the adrenal glands (which make some hormones) may also play a role in PCOD.

Women with PCOD often have symptoms such as excessive hair growth (hirsutism), acne,

irregular periods (oligomenorrhea), or difficulty getting pregnant.

Studies have shown that women with PCOD often have high insulin levels in their blood, even if they are not overweight. High insulin is
linked to high levels of male hormones like testosterone and androstenedione. This suggests that insulin resistance (when the body doesn’t
respond properly to insulin) may contribute to high male hormones and related symptoms.

Some researchers believe a single molecular problem may cause both high male hormones and insulin resistance. In some cases, surgery called

[JRTI2512072 International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

© 2025 IJRTI | Volume 10, Issue 12 December 2025 | ISSN: 2456-3315
ovarian wedge resection is done if medications like clomiphene citrate do not help with ovulation or pregnancy.

Obesity in women can worsen PCOD and increase the risk of problems such as irregular ovulation, high male hormone levels, menstrual
problems, infertility, thickening of the uterine lining, and higher chances of endometrial or breast cancer. Some women with high male

hormones also have high insulin and insulin resistance, and insulin levels are often linked to hormone levels in PCOD.

To review the genetic, epigenetic, hormonal, and environmental factors involved in the development of PCOD and summarize current trends in
diagnosis and management.

Causes of PCOD

1. Genetic Factors

PCOD tends to run in families. Multiple genes involved in insulin signaling, androgen production, and follicle development contribute to
susceptibility. Women with a family history of diabetes, obesity, or PCOD have a higher risk.

2. Insulin Resistance

A major contributor to PCOD. Excess insulin stimulates the ovaries to produce more androgens, reduces SHBG levels, and disrupts follicle
maturation. This leads to anovulation and cyst formation.

3. Hormonal Imbalance
Increased LH:FSH ratio
Excess androgens

Disturbed estrogen—progesterone balances
These abnormalities impair ovulation and cause persistent follicular growth.

4. Obesity and Lifestyle

Obesity increases insulin resistance and inflammation, worsening symptoms. Sedentary lifestyle, high-calorie diets, and stress contribute
significantly.

5. Inflammation and Environmental Factors

Low-grade inflammation promotes androgen excess. Exposure to plastics, pesticides, and hormone-disrupting chemicals can alter endocrine
function.

Symptoms of PCOD
e Irregular or absent menstrual cycles
e Anovulation and infertility
e Hyperandrogenism: acne, hirsutism, scalp hair loss
e Polycystic ovarian morphology on ultrasound
o Insulin resistance symptoms (acanthosis nigricans, weight gain)
e  Mood disturbances and sleep problems

o Increased risk of diabetes, hypertension, and metabolic syndrome
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e Etiology of PCOD

PCOD arises from the interaction of genetic susceptibility and environmental influences. Key etiological factors include:
e Genetic predisposition: Multiple gene variants associated with insulin resistance and androgen production.
e HPO-axis dysfunction: Elevated LH stimulates excess androgen formation.
e Metabolic disturbances: Insulin resistance and obesity intensify hormonal imbalance.
e Epigenetic modifications: Diet, stress, and chemical exposure can change gene expression without altering DNA structure.
e Inflammation: Chronic inflammation affects ovarian function and contributes to metabolic syndrome.
These combined factors disrupt normal ovarian physiology, leading to chronic anovulation and hyperandrogenism.
Treatment of PCOD
1. Lifestyle Management
e Balanced diet, high in fiber, low in refined sugars
e Regular physical activity (30—45 minutes/day)

e Weight reduction improves ovulation and insulin sensitivity, Stress management and adequate sleep

2. Pharmacological Therapy

For irregular cycles: Combined oral contraceptives, progesterone
For ovulation induction: Clomiphene citrate, Letrozole, Metformin
For insulin  resistance: Metformin

For acne/hirsutism: Anti-androgens

Citrate (CC) remains a first-line ovulation-inducing agent. It increases FSH and LH release by blocking estrogen receptors, leading to follicle
maturation. Ovulation occurs in up to 80% of patients.

3. Cosmetic and Supportive Measures

Laser hair reduction, acne therapies, and lifestyle counseling.
4. Surgical Options (Rare)

Ovarian drilling for medication-resistant cases.

Artificial Intelligence in PCOD

Al supports earlier and more accurate diagnosis by analyzing ultrasound images, hormonal profiles, and symptom patterns. Machine-Learning
models can predict PCOD risk, suggest treatment pathways, and improve clinical decision-making. Al-based tools also help in personalized
therapy and long-term monitoring.
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Conclusion: -

PCOD is a multi-factorial disorder resulting from the interplay of genetic, hormonal, metabolic, and environmental factors. Insulin resistance
and hyperandrogenism remain central to its pathophysiology. Early diagnosis, lifestyle modification, and targeted drug therapy can significantly
improve reproductive and metabolic outcomes. Continued research in genetics, epigenetics, and Al-driven diagnostics will support more

individualized and effective management strategies for women with PCOD.
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