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ABSTRACT

Polycystic Ovary Syndrome (PCOS) is a hormonal disorder characterized by the development of small 
cysts on the ovaries, which can inhibit menstruation and ovulation. Individuals with PCOS have excessive 
levels of androgens, which can cause hormonal imbalances, irregular menstruation, and symptoms of 
hyperandrogenism. Infertility occurs when ovulation is inhibited by the hormonal imbalance, preventing 
the release of mature eggs necessary for conception. This review will examine the complex relationship 
between PCOS and Female Infertility. Additionally, it will analyze various treatment options such as 
In Vitro Fertilization, Clomiphene, and Metformin, assessing their effectiveness to improve fertility 
outcomes for individuals with PCOS. The long-term reproductive health consequences of PCOS will be 
discussed in order to provide a comprehensive understanding of its impact on the body.
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INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is one of the 
most common endocrine disorders affecting women 
globally, with an estimated prevalence of 8-13% among 
women of reproductive age (1). It is a condition in which 
women develop multiple unruptured cysts on their ovaries 
(2). While the exact cause of PCOS remains unclear, a 
combination of hormonal imbalance, family history, 
environmental influences, and weight are believed to 
contribute to its development. PCOS is often characterized 
by irregular menstruation, hyperandrogenism, and 
infertility. People with PCOS may also have issues with 

regulating their weight, and they can grow hair in a “male” 
pattern (hirsutism). PCOS also causes elevated levels of 
insulin in the blood, which causes blood glucose levels 
to rise. In turn, as cells produce more insulin, insulin 
resistance is formed (2). Individuals with PCOS also have 
higher levels of androgens (mainly testosterone), as well 
as decreased levels of estrogen and progesterone. This 
results in menstrual irregularities that prevent regular 
ovulation and can lead to infertility. Its impact on women's 
health extends beyond reproductive complications, as 
it is also associated with increased risks of metabolic 
disorders such as type 2 diabetes, cardiovascular disease, 
and obesity. This disorder’s widespread impact makes it 
a significant public health concern, with implications for 
healthcare systems worldwide.

DIAGNOSIS 

PCOS is diagnosed through different criteria. First, 
to receive a diagnosis of PCOS, one must be presenting 
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two of the three following symptoms: irregular ovulation/
irregular menstrual cycles, increased androgen levels 
(through blood work that indicates high levels), and 
multiple small cysts on the ovaries, which an ultrasound 
would detect (3). To diagnose this condition, a physician 
would conduct a physical exam checking for these 
symptoms; they would also obtain a detailed history on 
the patient. They would usually then order blood tests 
to measure levels of a panel of hormones including 
testosterone, luteinizing hormone (LH) and follicle-
stimulating hormone (FSH). A doctor can also recommend 
a pelvic ultrasound in order to look for ovarian cysts (4).

HORMONAL IMBALANCE

Individuals with PCOS have higher levels of androgens 
and lower levels of female reproductive hormones. This 
imbalance produces cysts that form on the ovaries of 
people with PCOS. Their ovaries do not release eggs; 
instead, the egg remains in the follicle and is not released 
after every menstrual cycle. Over time, these eggs present 
as multiple small cysts (4-9 mm) that accumulate in the 
ovaries (5). The imbalance that results tends to affect 
levels of estrogen and progesterone, as well as LH and 
FSH. LH is a hormone produced in the female body which 
triggers ovulation. FSH refers to a hormone that recruits 
follicles and increases the number of LH receptors in 
the body. FSH and LH are responsible for regulating 
the production of estrogen and progesterone, which is 
required in order to have regular menstruation cycles (6). 
The ideal ratio of LH to FSH in a healthy woman is 1:2. 
Many women with PCOS still have LH and FSH levels 
within 5-20 mlU/ml, with the normal range being 1.4-15.4 
mlU/mL (7). However, their LH level is often 2-3 times 
that of the FSH level, leading to an elevated LH to FSH 
ratio equal to or higher than 2:1; this change in the LH 
to FSH ratio is enough to disrupt ovulation (8). Ovarian 
theca cells are responsible for producing androgens and 
signaling androgen receptors throughout the ovary (9). 
The imbalance in LH: FSH also causes a rapid increase in 
the number of ovarian theca cells, which in turn leads to 
hyperandrogenism (10). Hyperandrogenism manifests as 
excess hair growth on the face and neck (hirsutism) and 
acne, amongst other symptoms. 

FURTHER COMPLICATIONS

PCOS can lead to many different health problems in 
the future if left untreated. Individuals with PCOS are 
far more likely to develop type 2 diabetes, high blood 

pressure, problems with the heart and blood vessels, and 
uterine cancer (2).

First, individuals with this condition usually have 
insulin resistance. Normally, pancreatic beta cells 
produce insulin in order to allow glucose to enter the 
cell. In insulin resistance, cells are not as responsive 
to insulin, and glucose cannot easily be taken from the 
blood to the cell for metabolism (11). Due to the lack of 
glucose, patients tend to eat more, making the beta cells 
create insulin to accommodate the increase in blood 
sugar. Insulin resistance tends to get worse over time; 
these pancreatic beta cells eventually can die due to 
being constantly stimulated by high blood glucose. This 
then causes the pancreas to no longer produce enough 
insulin to overcome the cells’ resistance. The result of 
this is higher blood glucose levels, ultimately leading to 
prediabetes and or type 2 diabetes (2).

Additionally, PCOS patients are more susceptible to 
developing cardiovascular disease, including hypertension 
and atherosclerosis. An increased level of androgens can 
elevate blood pressure; since patients with PCOS have 
excess androgen levels, they may have elevated blood 
pressure levels. PCOS patients also often have metabolic 
disturbances, such as obesity and insulin resistance. 
These metabolic complications in turn create an increased 
risk of atherosclerosis, which is a buildup of fats and 
cholesterol in the blood vessels of the body (12). This 
thereby significantly increases the risk of cardiovascular 
disease in patients with PCOS.

Lastly, another possible complication that may result 
from PCOS is malignancy. PCOS raises the chances 
of getting endometrial cancer due to the unregulated 
thickening of the uterine walls. In women with PCOS, 
irregular menstruation causes the endometrium to 
become thick and build up without regulation (2). This 
process is unregulated because the endometrium alters 
progesterone-regulated genes, leading to the endometrial 
lining proliferating without bounds (13). This unregulated 
thickening of the uterine lining is known as endometrial 
hyperplasia, and it is a precancerous condition that may 
turn malignant and develop into endometrial cancer (14).

TREATMENT FOR PCOS

While there is not a cure for Polycystic Ovary 
Syndrome, people can use hormonal birth control to help 
reduce their symptoms. Combination birth control pills 
that contain both estrogen and progesterone would help 
the body lower testosterone levels and raise estrogen, 
helping the hormonal imbalance in the individual 
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hypothalamus. Thus, the brain perceives a low level of 
estrogen, and it triggers the pituitary gland to secrete 
an increased amount of both FSH and LH. This in turn 
stimulates the growth of the ovarian follicle, and initiates 
ovulation. Follistim, Gonal-F, and Bravelle are artificial 
forms of the hormone FSH. These pills serve to increase 
FSH levels and re-balance the healthy ratio of LH to FSH 
(1:2) mentioned (19).

Apart from medication, there are other methods 
for infertile women to become pregnant. Laparoscopic 
Ovarian Drilling (LOD) applies heat or a laser to the 
ovaries with a laparoscope passed through a small cut 
below the umbilicus. The goal of this procedure is to 
disrupt the ovarian tissue and decrease the production of 
androgens in the woman’s body. This leads to improved 
ovulation and menstrual regularity, along with a more 
favorable hormonal environment for fertility. This 
surgery improves the way that the ovaries produce as well 
as respond to hormones, thereby increasing the chances 
of ovulation. LOD is best recommended for patients with 
CC resistance–that is, if the patient fails to ovulate with 
150 mg of CC for at least three cycles. However, this 
surgery is not very common due to the invasiveness of the 
procedure. The cost of the surgery can be close to $40,000 
on average, which is another reason why this procedure is 
not performed very often (20).    

Lastly, the most popular method to achieve fertility 
is In-Vitro Fertilization (IVF). In this technique, the 
ovaries are stimulated to produce multiple egg-containing 
follicles. These eggs are retrieved from the uterus using 
surgery; they are then fertilized in a lab using a sperm 
sample. One or more healthy fertilized embryos are then 
transferred back into the woman’s uterus. After a few 
weeks of the embryos being transferred, a pregnancy test 
is taken to confirm whether the procedure is successful. 
IVF is extremely common among individuals with PCOS 
in the US; in fact, 80.5% of women with PCOS end up 
using IVF to become pregnant (21). The advantage of IVF 
is that it stimulates ovulation and creates conditions in 
which the ovulatory complications present in PCOS no 
longer pose a significant challenge to conception.

CONCLUSION 

Overall, PCOS is a condition characterized by 
hormonal imbalance, cysts on the ovaries, and irregular 
menstruation. The hormonal imbalance is a result 
of excess androgens, and it can cause symptoms of 
hyperandrogenism in women. It also leads to reduced levels 
of progesterone, which can cause fertility complications. 

(15). Birth control works by inhibiting the release of 
gonadotropin-releasing hormone (GnRH). The GnRH 
hormone stops the secretion of LH and FSH, thereby 
inhibiting ovulation. The hormones that one receives 
from taking birth control can regulate menstruation, 
reduce excessive acne and hair growth, and even reduce 
the risk of endometrial cancer (16).

Another popular way of managing PCOS symptoms is 
through metformin. Metformin is a medicine used to treat 
type 2 diabetes. It is also used as a drug for individuals who 
are highly susceptible to develop diabetes. Metformin can 
be used to manage PCOS because, in addition to treating 
insulin resistance, it can restore ovulation by reducing 
androgen production, weight, and the risk of associated 
cardiovascular health complications - mainly diabetes and 
cardiovascular disease (17).

INFERTILITY

PCOS causes ovulation problems due to the hormonal 
imbalances of LH and FSH, and the most prominent 
problem is infertility. In general, female infertility 
can be defined as the failure to conceive after one year 
of unprotected sex. Infertility in women is caused by a 
variety of reasons, including anatomical complications, 
disorders of the ovaries, or disorders of the endocrine 
system (18). 

The hormonal imbalance associated with this condition 
leads to reduced levels of both estrogen and progesterone. 
Progesterone plays a crucial role in maintaining the 
endometrial lining in preparation for pregnancy. Without 
this process or a sufficient increase in progesterone levels 
following egg implantation, maintaining a pregnancy 
becomes challenging. Estrogen is responsible for the 
buildup of the uterine lining, while progesterone aids in 
the shedding of this lining. In individuals with PCOS, 
estrogen production occurs, but progesterone production 
is deficient. This thereby causes a thickened uterus lining, 
preventing spontaneous ovulation (13).

SOLUTIONS FOR INFERTILITY

Although infertility is an extremely common side 
effect of PCOS, individuals with this hormonal disorder 
may still conceive a child in different ways. One example 
of a hormonal solution to PCOS-driven infertility 
is medication to aid ovulation such as Clomiphene, 
Follistim, Gonal-F, or Bravelle. Clomiphene Citrate 
(CC) is a selective estrogen receptor modulator; it acts 
as a competitive inhibitor of estrogen receptors in the 
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Individuals with PCOS are also more likely to develop 
type 2 diabetes, cardiovascular complications, and 
endometrial cancer. Some ways of treating PCOS include 
oral contraceptives to balance hormones, and drugs like 
Metformin to decrease insulin and androgen production. 
Infertility-specific medications, like Clomiphene and 
Follistim, stimulate the production of estrogen and FSH, 
which thereby increases fertility.

Despite the advances in the research and treatment 
of PCOS, there is still more work that needs to be 
done. Future research should focus on the genetic and 
environmental factors that may cause PCOS in women. 
Oftentimes, genetic correlation and external conditions 
work together to produce PCOS. Genetic predispositions 
may interact with environmental triggers to affect the 
onset and progression of this disorder. Studying the 
connection between genes and the environment can help 
pinpoint different causes and contributions to developing 
PCOS. In turn, this would create new ways to treat PCOS 
with specialized planning to target the specific phase or 
step of the syndrome. Scientists and researchers can then 
work to better alleviate symptoms and help individuals 
with PCOS manage their health. This can create more 
effective treatments and increase the quality of life of 
individuals with PCOS for the future.
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