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Abstract:

The relationship between polycystic ovarian disease (PCOD) and endometrial cancer has become a
critical area of research due to the hormonal and metabolic disturbances associated with PCOD.
Women with PCOD are at an increased risk of developing endometrial cancer, largely attributed to
prolonged anovulation, resulting in unopposed estrogen exposure without the counterbalancing
effects of progesterone. This hormonal imbalance leads to continuous endometrial proliferation,
which heightens the risk of hyperplasia and subsequent cancer development. Additionally, insulin
resistance and hyperinsulinemia, common in PCOD, further exacerbate the risk by promoting
mitogenic and anti-apoptotic signaling pathways in the endometrial tissue. Obesity, often associated
with PCOD, adds another layer of complexity by increasing peripheral estrogen production, thereby
compounding the risk. Understanding the shared pathways between PCOD and endometrial cancer
highlights the need for early detection, preventive strategies, and personalized therapeutic approaches
to mitigate the heightened cancer risk in women with PCOD.
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1. Introduction

Polycystic Ovary Syndrome (PCOS) affects up to 10% of women worldwide and is one of the leading
causes of infertility due to chronic anovulation. PCOD is a multifactorial syndrome characterized by
irregular menstrual cycles, hyperandrogenism, and polycystic ovaries, often accompanied by
metabolic dysfunction such as obesity and insulin resistance. Due to the chronic nature of these
imbalances, women with PCOD are at higher risk of developing endometrial cancer (EC), the most
common gynecological malignancy in developed countries.

The progression from PCOD to endometrial cancer is largely driven by metabolic and hormonal
disturbances that fuel endometrial hyperplasia, a precursor to endometrial cancer. These include
insulin resistance, hyperinsulinemia, chronic inflammation, and persistent exposure to unopposed
estrogen. The aim of this review is to explore these metabolic and hormonal pathways and understand
how they contribute to increased cancer risk.
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2. Pathophysiology of PCOD

2.1 Hormonal Imbalance and Androgen Excess

PCOD is marked by increased production of androgens from both the ovaries and adrenal glands,
driven by hypersecretion of luteinizing hormone (LH) and insulin resistance [1]. Elevated LH levels
stimulate the ovarian theca cells to produce androgens, while insulin reduces sex hormone-binding
globulin (SHBG) levels, increasing the bioavailability of testosterone and other androgens.

2.2 Insulin Resistance and Metabolic Dysfunction

Insulin resistance is a hallmark of PCOD, affecting over 50% of women diagnosed with the disorder.
In response, the pancreas compensates by producing excess insulin, a condition known as
hyperinsulinemia [2]. Insulin acts synergistically with LH to stimulate ovarian theca cells to produce
more androgens, perpetuating a cycle of hormonal dysregulation.

Hyperinsulinemia is also linked to reduced levels of SHBG, increasing the levels of free androgens in
the blood, exacerbating hyperandrogenism, and further impairing reproductive function. Additionally,
insulin resistance and hyperinsulinemia contribute to obesity, a significant factor in both PCOD and
endometrial cancer risk [3].

2.3 Chronic Anovulation and Estrogen Dominance

Women with PCOD experience chronic anovulation, leading to prolonged exposure to unopposed
estrogen. Without regular ovulation, progesterone levels remain low, and the endometrial lining
becomes chronically exposed to estrogen without the counteracting effects of progesterone [4]. This
hormonal imbalance creates a favorable environment for endometrial hyperplasia, a precursor to
endometrial cancer.

3. Endometrial Cancer and Its Risk Factors in PCOD

Endometrial cancer (EC) is a heterogeneous disease, with two primary subtypes: estrogen-dependent
Type | (endometrioid) and estrogen-independent Type Il (non-endometrioid). Women with PCOD are
predominantly at risk for Type | EC due to prolonged exposure to unopposed estrogen [5]. The factors
contributing to this heightened risk are discussed below.

3.1 Prolonged Estrogen Exposure

The absence of regular menstrual cycles in PCOD leads to long-term unopposed estrogen exposure.
Estrogen drives endometrial proliferation, and in the absence of progesterone to mediate its effects,
the risk of endometrial hyperplasia and subsequent cancer increases.

3.2 Obesity and Adiposity

Obesity is a major risk factor for both PCOD and EC. Adipose tissue acts as an endocrine organ,
converting androgens to estrogens via the enzyme aromatase. In obese women, this process leads to
higher circulating estrogen levels, further compounding the risk of endometrial proliferation [6].
Additionally, obesity is associated with chronic inflammation and insulin resistance, both of which
contribute to EC development.

Table 1: Prevalence and Characteristics of Adolescent PCOD
Characteristic Value
Prevalence of PCOD in adolescents | 5-10% of adolescent females
Irregular periods, acne, hirsutism, obesity, insulin

Common symptoms

resistance
Average age of diagnosis 15-19 years
Insulin resistance prevalence 60-80% of adolescents with PCOD
Obesity prevalence in PCOD 30-50% of adolescents with PCOD
Hyperandrogenism (elevated male 70-90%

hormones) prevalence

Vol.31 No. 07 (2024) JPTCP (1989 - 1996) Page | 1990


https://jptcp.com/index.php/jptcp/issue/view/79

Metabolic And Hormonal Pathways Connecting Polycystic Ovarian Discase (Pcod) To Endometrial Cancer

Prevalence and Characteristics of Adolescent
PCOD

30-50%

B Prevalence of PCOS in adolescents

B Insulin resistance prevalence

Obesity prevalence in PCOS

B Hyperandrogenism (elevated male
hormones) prevalence

Figure: 1 Prevalence and Characteristics of Adolescent PCOD

Table 1: Risk Factors and PCOD Characteristics Related to Endometrial Cancer

Risk Eactor Prevalence in Adolescents | Association with
with PCOD Endometrial Cancer
Prolonged unopposed Hidh Strongly associated, due to
estrogen exposure g lack of progesterone
Obesity 30-50% Increases _ estrogen
production, raises cancer risk
Insulin  resistance  and Promotes cell proliferation in
TR 60-80% N
hyperinsulinemia endometrial tissue
Chronic inflammation . Linked to cellular changes in
Elevated in many cases .
markers endometrium

Lack of regular ovulation

High

Leads to unregulated
estrogen exposure

Table 2: Incidence of Endometrial Cancer in Young Women with PCOD

Incidence of Endometrial

Age Group (yrs) Cancer (per 1,000) Notes

Adolescents (10-18) Rare (<0.1 per 1,000) L.OW mcm_lence, but increased
risk over time
Risk increases with prolonged

18-30 0.2 per 1,000 PCOD

30-40 0.5 per 1,000 Higher risk without PCOD
management

i Significantly higher risk in
Over 40 1-2 per 1,000 unmanaged PCOD
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Table 3: Interventions and Their Impact on Reducing Endometrial Cancer Risk in PCOD

Patients
Intervention Impact on Risk Reduction Notes
Hormonal Moderate to high Regglates menstruation,
provides progesterone
Metformin (for insulin Reduces insulin levels, may help
: Moderate
resistance) regulate cycles
Weight management Hiah Reduces obesity, insulin
(diet/exercise) g resistance, and inflammation
Regular gynecological Hidh Early detection of endometrial
monitoring g changes

The above table focused on potential correlations between PCOD and breast cancer risk in adolescent
girls. While evidence linking PCOD directly to breast cancer in adolescents is limited, the table
presents common characteristics of PCOD that could theoretically influence breast cancer risk later
in life.

Characteristics of Adolescent PCOD and
Potential Correlation to Breast Cancer Risk

70-90%

M Obesity H Insulin Resistance High Androgen Levels

Figure: 2 Characteristics of Adolescent PCOD and Potential Correlation to Breast Cancer Risk

While there is no confirmed direct correlation between adolescent PCOD and breast cancer risk during
adolescence, managing PCOD-related risk factors (like obesity and insulin resistance) may help
reduce the potential for breast cancer later in life. The importance of early intervention is emphasized
to help mitigate long-term health risks cardiovascular disease (CVD) risk in adolescent girls. PCOD
is associated with various metabolic and hormonal disturbances, which may increase the risk of
cardiovascular diseases over time. While adolescents typically have a low immediate risk of CVD,
early onset of PCOD-related risk factors could potentially contribute to cardiovascular issues in
adulthood.

3.3 Insulin Resistance and Hyperinsulinemia
Insulin resistance and subsequent hyperinsulinemia are integral to the pathophysiology of PCOD and
serve as a bridge between metabolic and reproductive dysfunction. Hyperinsulinemia promotes
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endometrial proliferation through insulin and IGF-1 signaling pathways, which have mitogenic effects
on endometrial cells. Insulin and IGF-1 receptors are expressed in the endometrium, and their
activation promotes cell growth while inhibiting apoptosis, contributing to cancer development [7].

4. Metabolic Pathways Linking PCOD to Endometrial Cancer

4.1 Insulin and IGF-1 Signaling

The insulin and IGF-1 signaling pathways play a critical role in connecting PCOD to endometrial
cancer. Hyperinsulinemia, a compensatory response to insulin resistance, stimulates insulin receptors
on endometrial cells, promoting proliferation and survival . Similarly, IGF-1 receptor activation
enhances cellular growth and inhibits apoptosis, creating an environment conducive to tumorigenesis
[8].

Obesity exacerbates these effects by increasing insulin resistance, leading to higher insulin and IGF-
1 levels in circulation. Studies have demonstrated that elevated levels of insulin and IGF-1 correlate
with increased endometrial thickness and a higher risk of endometrial cancer [9].

4.2 Chronic Inflammation

Chronic low-grade inflammation is a feature of both PCOD and obesity, driven by increased levels of
pro-inflammatory cytokines such as TNF-a, IL-6, and CRP [10]. These cytokines contribute to insulin
resistance and promote cancer development by inducing oxidative stress, DNA damage, and abnormal
cell proliferation in the endometrium.

Inflammation also stimulates the production of reactive oxygen species (ROS), which can cause DNA
mutations and promote tumor initiation and progression. In women with PCOD, chronic inflammation
and oxidative stress are key contributors to the development of endometrial hyperplasia and cancer
[11].

4.3 Adipokines and Hormonal Dysregulation

Adipose tissue secretes bioactive molecules known as adipokines, which play a role in both metabolic
and reproductive processes. In women with PCOD, altered levels of adipokines such as leptin and
adiponectin have been observed. Leptin, which is elevated in obesity, promotes endometrial cell
proliferation, while adiponectin, which has anti-inflammatory and insulin-sensitizing properties, is
inversely related to cancer risk [12].

The dysregulation of adipokines in PCOD contributes to both metabolic dysfunction and increased
endometrial cancer risk. Leptin promotes angiogenesis and cell proliferation in the endometrium,
while decreased adiponectin levels lead to reduced protection against insulin resistance and
inflammation [13].

5. Hormonal Pathways Connecting PCOD to Endometrial Cancer

5.1 Estrogen and Progesterone Imbalance

One of the most well-documented pathways linking PCOD to endometrial cancer is the imbalance
between estrogen and progesterone. In women with PCOD, chronic anovulation results in sustained
exposure to unopposed estrogen. Estrogen stimulates endometrial cell proliferation, while
progesterone typically acts to counterbalance these effects by promoting cellular differentiation and
endometrial shedding.

Without sufficient progesterone, the endometrium remains in a proliferative state, increasing the risk
of hyperplasia and, eventually, cancer. Studies have shown that prolonged exposure to unopposed
estrogen significantly increases the likelihood of developing endometrial hyperplasia, particularly in
women with PCOD [14].

5.2 Hyperandrogenism and Androgen Conversion to Estrogens
Hyperandrogenism is a key feature of PCOD and plays a significant role in the pathogenesis of
endometrial cancer. Androgens can be converted to estrogens through aromatase activity in adipose
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tissue, particularly in obese women. This conversion further increases circulating estrogen levels,
contributing to endometrial proliferation [15].

In addition, androgen receptors are expressed in the endometrium, and androgens themselves may
contribute to the development of endometrial hyperplasia and cancer. Hyperandrogenism also
exacerbates insulin resistance, further amplifying the metabolic dysregulation that promotes
endometrial cancer risk [16].

6. Therapeutic Interventions for Reducing Cancer Risk in Women with PCOD

Given the strong metabolic and hormonal links between PCOD and endometrial cancer, therapeutic
interventions aimed at reducing cancer risk are essential. The following approaches have shown
promise in managing the metabolic and hormonal disturbances in PCOD, potentially reducing the risk
of endometrial cancer [17].

6.1 Insulin Sensitizers

Metformin, an insulin-sensitizing drug, is commonly used in women with PCOD to improve insulin
resistance and reduce circulating insulin levels. By improving insulin sensitivity, metformin may help
to reduce endometrial hyperplasia and lower the risk of cancer. Studies have shown that metformin
can reduce endometrial thickness and improve menstrual regularity in women with PCOD.[20,21]

In addition to metformin, thiazolidinediones (TZDs) are another class of insulin-sensitizing agents
that may help to mitigate the risk of endometrial cancer by reducing insulin resistance and improving
glucose metabolism.

6.2 Hormonal Therapies

Hormonal therapies, including combined oral contraceptives (COCs) and progesterone therapy, are
commonly used to regulate menstrual cycles and reduce the risk of endometrial hyperplasia in women
with PCOD. COCs help to lower androgen levels and protect the endometrium from unopposed
estrogen by promoting regular shedding of the endometrial lining.

Progesterone therapy, either in the form of oral progestins or intrauterine devices (IUDs), is also
effective in reducing the risk of endometrial hyperplasia by counteracting the proliferative effects of
estrogen on the endometrium.[18].

6.3 Weight Management and Lifestyle Interventions

Weight management is a critical component of reducing both insulin resistance and cancer risk in
women with PCOD. Lifestyle interventions, including dietary modifications and regular physical
activity, have been shown to improve insulin sensitivity, reduce androgen levels, and decrease the risk
of endometrial hyperplasia and cancer.

Weight loss, even as little as 5-10% of total body weight, can have significant effects on metabolic
and reproductive outcomes in women with PCOD [19]. Soya butter is also effective in regulations of
weight management [25]. Studies have demonstrated that weight loss improves insulin sensitivity,
reduces hyperandrogenism, and restores ovulation in many women with PCOD . Vegan milk is also
effective in reducing adiposity. Yam bean milk is very effect in regulation of high blood glucose level.
(23,24)

6.4 Anti-Inflammatory Therapies

Given the role of chronic inflammation in the pathogenesis of both PCOD and endometrial cancer,
anti-inflammatory therapies may be a promising approach to reducing cancer risk. Nonsteroidal anti-
inflammatory drugs (NSAIDs) and dietary interventions aimed at reducing inflammation, such as the
Mediterranean diet, may help to mitigate the pro-inflammatory state associated with PCOD and lower
the risk of endometrial hyperplasia and cancer [20].
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7. Conclusion

The metabolic and hormonal pathways connecting PCOD to endometrial cancer are complex and
multifactorial. Insulin resistance, hyperinsulinemia, chronic inflammation, and prolonged exposure to
unopposed estrogen are the primary drivers of endometrial hyperplasia and cancer in women with
PCOD. Understanding these mechanisms is crucial for developing targeted interventions that can
reduce the risk of endometrial cancer in this population.

Therapeutic strategies, including insulin sensitizers, hormonal therapies, weight management, and
anti-inflammatory interventions, offer promising avenues for reducing cancer risk. As our
understanding of the metabolic and hormonal underpinnings of PCOD and endometrial cancer
continues to evolve, future research will be essential in refining these approaches and improving long-
term outcomes for women with PCOD.
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