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Abstract

Polycystic ovary syndrome (PCOS) is the commonest
metabolic and endocrine disorder that affects women of
reproductive age. It is characterised by irregular
menstruation, hyperandrogenism and polycystic ovarian
morphology.

While significant progress has been made in understanding
PCOS, several research questions remain. For instance,
there is a need for further investigation into the aetiology
of PCOS, including the role of genetic and environmental
factors, to aid in earlier diagnosis and treatment.
Additionally, while some therapies have been effective in
managing the symptoms of PCOS, their long-term efficacy
and safety remain uncertain. There is a need to better
understand the long-term health consequences of PCOS,
particularly regarding cardiovascular disease and cancer
risk.

Early diagnosis, lifestyle modifications, and appropriate
medical interventions can help to reduce the risk of
complications and improve the overall health outcomes of
women with PCOS. Looking forward, there is a need for a
multidisciplinary approach to studying PCOS, including
collaborations between researchers, healthcare providers,
and patient advocacy groups. This may involve developing
new tools and technologies for diagnosis and treatment, as
well as exploring novel interventions and therapies.

There is a growing recognition of the importance of PCOS
as a major health issue affecting millions of women
worldwide, and continued research efforts will be critical
for improving diagnosis, treatment, and long-term
outcomes for those affected by the condition.
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women of reproductive age. It is characterised by
irregular menstruation, hyperandrogenism and
polycystic ovarian morphology’. PCOS s
prevalent, affecting approximately 5-20% of
women, depending on the definition used?. It is
the most common endocrine disorder in females
of reproductive age.

The syndrome is a major cause of menstrual
abnormalities, hirsutism, and female anovulatory
infertility3. In addition, PCOS is associated with
various health conditions, including insulin
resistance, metabolic syndrome, increased risk of
cardiovascular  disease, pregnancy-related
complications, and psychological problems®.
Although PCOS has no cure, management
typically involves lifestyle changes, medications,
and on occasion surgical interventions, tailored
to an individual’s symptoms, age and fertility
goals, with an aim to reduce symptom burden
and risk factors.

Despite ongoing research, there remain
significant challenges in the diagnosis and
management of PCOS. The pathophysiology of
PCOS is complex and not fully understood,
leading to a lack of consensus and awareness
regarding diagnosis and treatment’. Women with
PCOS often report delays in diagnosis® and
dissatisfaction with treatment options’. This
paper presents a comprehensive overview the
current state of progress in PCOS, as well as
highlighting the challenges faced in its diagnosis
and management, and identifying potential
future directions for research.

Diagnostic criteria

The diagnostic criteria for PCOS have long been a
topic of controversy and discussion. Currently,
there is no single diagnostic test available for
PCOS. Instead, the diagnosis is based on the
presence of three main characteristics: irregular
menstruation (oligomenorrhoea),
hyperandrogenism (either clinical or
biochemical), and polycystic ovarian morphology
(PCOM) observed on ultrasound®. These three
factors are collectively referred to as the
Rotterdam criteria, and the presence of two out
of three is required to diagnose PCOS, with the
exclusion of other diseases such as thyroid
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disease, Cushing's syndrome and androgen-
secreting tumours®. PCOS is classified into four
subtypes based on the presence or absence of
the three key diagnostic criteria, and different
subtypes may have an increased risk of specific
complications, such as metabolic dysfunction®*.
Biochemical hyperandrogenism is characterised
by an increase in serum total and free
testosterone and androstenedione and increased

free androgen index (FAl).

Rotterdam Criteria for diagnosis of PCOS
e irregular menstruation
(oligomenorrhoea),
e hyperandrogenism (either clinical or
biochemical), and
e polycystic  ovarian morphology
(PCOM) observed on ultrasound

Variations in diagnostic features based on age
and ethnicity present further challenges for
diagnosis. Normal physiological changes during
puberty, such as irregular menstrual cycles and
multifollicular ovaries, can mimic PCOS
symptoms, leading to an increased risk of both
underdiagnosis and overdiagnosis of the
syndrome®®. Hyperandrogenism can be defined
either biochemically or clinically. However, when
evaluating the clinical features of androgen
excess, such as hirsutism, acne, or alopecia,
significant variations may arise depending on the
patient's ethnicity, and examination may be
limited by self-treatment of hirsutism.
Ultrasound morphology also poses a challenge
for diagnosing PCOS due to variations in follicle
count cut-offs and advancements and availability
of technology®.

Aetiology

The pathophysiology and aetiology of PCOS
involves a complex interplay of genetic and
environmental factors that disrupt the
functioning of the hypothalamus-pituitary-
ovarian axis, leading to hyperandrogenism.
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Insulin resistance is another major component,
caused in part by the accumulation of adipose
tissue resulting from hyperandrogenism and
oxidative stress'’. The multifactorial nature of
PCOS results in a constellation of effects that
include metabolic, reproductive, and
psychological impairments®. In addition, there is
a correlation between increased body mass index
(BMI) and the prevalence of PCOS. A study
conducted by Teede et al. in 2013 showed that
the prevalence of PCOS in women with BMI <25
kg/m2 was 4.3%, compared to 14% in women
with BMI >30 kg/m2™.

Recent research has identified several genes
implicated in the aetiology of PCOS, making it a
polygenic and multifactorial syndrome. Genome-
wide association studies have identified 19 risk
gene loci for PCOS located in the neuroendocrine,
metabolic, and reproductive pathways®. The
pathophysiology of PCOS involves multiple
genetic pathways, making it currently unfeasible
to develop a single genetic diagnostic test. While
the exact mechanisms by which variants in the
genes confer risk to PCOS remain to be
determined, uncovering candidate genes and
cellular pathways involved in PCOS will increase
understanding of the pathophysiology of PCOS
and hopefully lead to more targeted
management options™*.

Risk associated with PCOS

PCOS is associated with various complications
and health risks. For instance, it is linked to a
higher risk of cardiovascular disease (CVD), type
2 diabetes mellitus (T2DM), pregnancy-related

complications, psychological disorders, and
endometrial cancer’. PCOS is considered a
metabolic syndrome, and many of these

associations are thought to be related to PCOS-
induced insulin resistance.

Cardiovascular disease risk

The increased risk of CVD is thought to be due to
the metabolic abnormalities associated with
PCOS, such as insulin resistance, impaired
glucose tolerance, obesity, and dyslipidaemia®.
These metabolic abnormalities also increase the
risk of developing T2DM and hypertension, which
are themselves risk factors for CVD. A meta-
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analysis conducted in 2012 showed that the risk
of obesity was four times higher in women with
PCOS when compared to controls™. Additionally,
the pattern of obesity in women with PCOS tends
to fit the hyperandrogenic phenotype, with
preferential abdominal fat deposition, further
increasing the risk of CVD.

Reproductive and obstetric risks

PCOS is linked to various reproductive and
obstetric risks, ranging from fertility impairment
to pregnancy-related complications'’. The latter
includes an increased risk of pre-eclampsia,
gestational diabetes mellitus, pregnancy-induced
hypertension, and miscarriage'®. Although the
mechanisms underlying these risks are not
completely understood, it is thought that the
increased risks are related to the endocrine and
metabolic dysregulation in women with PCOS,
such as hyperandrogenism and elevated BMI".
Given these risks, it is important to provide
prenatal counselling for women with PCOS, as
well as enhanced antenatal care, such as regular
monitoring for pregnancy-related hypertension
and gestational diabetes mellitus.

Risk of malignancy

PCOS is associated with an increased risk of
endometrial cancer, which may be further
exacerbated by comorbidities such as obesity,
infertility, and type 2 diabetes mellitus™.
Perimenopausal women with PCOS have an
approximately four times increased risk of
endometrial cancer?’, however the absolute risk
of endometrial cancer remains relatively low”.
The exact pathophysiology of this association is
not fully understood, but it is thought to be
related to the anovulatory cycles that occur in
women with PCOS, leading to continuous
exposure of the endometrial lining to
oestrogen®’. It is important for healthcare
professionals to be aware of this increased risk,
and adopt a low threshold for investigation of
endometrial cancer in women with PCOS who
present with risk factors such as prolonged
amenorrhoea, abnormal vaginal bleeding or
increased BMI. Investigations in such women
include transvaginal ultrasound plus or minus
endometrial biopsy. However, routine
ultrasound screening for endometrial thickness
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in women with PCOS is
recommended®.

currently not

Psychological impacts

The psychological effects of PCOS represent an
important yet under-researched aspect of this
condition. Living with PCOS has been shown to
have a significant impact on mood and
psychological well-being, potentially due to
factors such as body image and the long-term
health implications of the condition®’. Evidence
suggests that women with PCOS are at a higher
risk of depression, anxiety, negative body image,
and psychosexual dysfunction®’. It is crucial to
consider how these negative psychological
factors may affect the patient's ability to
maintain the lifestyle changes that are essential
to the management of PCOS.

Management of PCOS

Given the multifaceted nature of the syndrome,
it is understandable that there is no one-size-fits
all solution. Generally, management approaches
involve lifestyle modifications, medications, and
in some cases, surgical interventions.
Furthermore, treating co-morbidities related to
PCOS, such as obesity, T2DM and metabolic
syndrome should be managed as per
recommended guidelines regardless of PCOS
diagnosis®. Women with PCOS have a two-
threefold increased risk of related co-morbidities
when compared to women without PCOS, with
the onset occurring years earlier than other
women. Thus, when investigating for co-
morbidities, it is essential to consider the
increased risk associated with PCOS®.

The focus of management can be on alleviating
symptoms such as hirsutism or addressing
associated risk factors such as cardiovascular
disease. Management principles may also differ
based on a woman's desire to conceive, as certain
hormonal options may not be an option due to
their contraceptive nature. The most recent
evidence based international PCOS guideline
updated in 2018 sets out a range of
recommendations for treating PCOS-related
symptoms that are core to diagnosis, namely,
irregular cycles and hirsutism®.
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Lifestyle measures

Conservative management strategies for PCOS
primarily involve lifestyle modifications such as
diet, exercise and behavioural interventions,
aimed at achieving and maintaining a healthy
weight. This is important, given that obesity leads
to a worsening of symptom profile for women
with PCOS*. These measures can improve insulin
resistance, reduce symptom burden, and
improve overall quality of life, given that
hyperinsulinaemia promotes
hyperandrogensim”. Physicians should
recommend healthy eating and regular exercise
to all patients with PCOS. A meta-analysis carried
out in 2019 showed that lifestyle interventions in
women with PCOS lead to an improvement in
weight, free androgen index and BMI*. However,
there was no specific impact on rates of live
births or menstrual regularity, both of which are
key considerations when it comes to PCOS
management.

Patient education and signposting are important
in the management of PCQOS, as it can help
patients understand their condition and make
informed decisions about their treatment
options. Information given should be culturally
appropriate, evidence-based, and tailored to
individual patients. Although lifestyle
interventions are important for managing PCOS,
adherence to these measures can be challenging.
Compliance with lifestyle modifications is crucial
to achieve goals such as weight loss, and the
effectiveness of these interventions may
decrease over time if adherence is not
maintained®®. Given the negative psychological
effects associated with PCOS, physicians should
consider the need for psychological support, such
as support groups or talking therapies such as
cognitive behavioural therapy, which may be
effective in women with PCOS*. A randomised
trial conducted in 2015 showed that a three-
pronged treatment strategy, including diet
modifications, exercise and CBT improved
depression and self-esteem in obese women with
PCOS™.

Medications

Pharmacological management is often used as a
second-line treatment for PCOS, after lifestyle
interventions. The medication chosen depends
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on various factors, including the patient's fertility
goals, primary concerns, and comorbidities such
as T2DM. Medical options may include oral
contraceptives, insulin sensitisers, and anti-
androgen medications. Combined oral
contraceptives (COCs) have proven effective in
treating menstrual irregularities and are superior
to progestin-only preparations in managing
hirsutism and acne®. However, patients must be
counselled on the potential side effects and risks,
such as mood disturbances and increased risk of
thromboembolism.

Metformin is another medical option that has
shown to improve menstrual regularity, increase
insulin sensitivity, and reduce
hyperandrogenism, particularly when used in
combination with lifestyle modifications, even in
women without T2DM?. However, patients
should be aware of the potential gastrointestinal
side effects that may impact compliance.
Modified-release preparations of metformin may
help alleviate these symptoms”.

Anti-androgen medications such as
spironolactone are also an option.
Spironolactone is an aldosterone antagonist that
primarily acts as a diuretic, but can also lower
androgen levels and improve PCOS symptom
profile. The medication's anti-androgenic effects
come from the blockade of androgenic receptors,
which partly obstructs adrenal steroidogenesis
and blocks the enzyme 5a reductase, thereby
increasing the level of sex hormone—binding
globulin protein in the bloodstream, which binds
to androgens®’. However, spironolactone is not
recommended for use during pregnancy or for
those trying to conceive, as it is associated with
feminisation of the male fetus in animal
studies®”*. Hence, it is recommended to be
taken in combination with an oral contraceptive.

Surgical interventions

Surgical management options for PCOS are not
commonly recommended and are generally
considered after conservative and medical
methods have been exhausted. These options
include ovarian drilling, laparoscopic ovarian
surgery, and bariatric surgery for those with
severe obesity®. Ovarian drilling is a procedure
that uses a laser beam or a surgical needle,
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administered laparoscopically, to destroy small
areas of ovarian tissue. This can reduce androgen
production and restore ovulation in some
patients who have not responded to medical
methods of ovulation induction, such as
clomiphene citrate®. However, the evidence for
the effectiveness of ovarian drilling is limited, as
a Cochrane Review in 2020 found that it may
decrease the live birth rate in women with
anovulatory PCOS and clomiphene citrate
resistance compared with medical ovulation
induction  alone®”.  Additionally,  patients
undergoing ovarian drilling are exposed to the
risks associated with surgery, such as infection,
abdominal adhesions, and thrombosis.

In cases of severe obesity, bariatric surgery may
be considered for patients with a BMI over 40 or
over 35 with comorbidities. This surgery can lead
to weight loss, improve insulin resistance and
ovulation, and reduce symptoms of PCOSY.
However, bariatric surgery is not without risks,
and patients should be carefully selected and
assessed for the procedure. Potential risks
include surgical complications, nutritional
deficiencies, and the need for long-term follow-
up care”.

Conclusion

While significant progress has been made in
understanding PCOS, several research questions
remain. For instance, there is a need for further
investigation into the aetiology of PCOS,
including the role of genetic and environmental
factors, to aid in earlier diagnosis and treatment.
Additionally, while some therapies have been
effective in managing the symptoms of PCOS,
their long-term efficacy and safety remain
uncertain. There is a need to better understand
the long-term health consequences of PCOS,
particularly regarding cardiovascular disease and
cancer risk.

Early diagnosis, lifestyle modifications, and
appropriate medical interventions can help to
reduce the risk of complications and improve the
overall health outcomes of women with PCOS.
Looking forwards, there is a need for a
multidisciplinary approach to studying PCOS,
including collaborations between researchers,
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healthcare providers, and patient advocacy
groups. This may involve developing new tools
and technologies for diagnosis and treatment, as
well as exploring novel interventions and
therapies. There is a growing recognition of the
importance of PCOS as a major health issue
affecting millions of women worldwide, and
continued research efforts will be critical for
improving diagnosis, treatment, and long-term
outcomes for those affected by the condition.

References

1 Azziz, R. et al. Polycystic ovary
syndrome. Nat Rev Dis Primers 2, 16057,
doi:10.1038/nrdp.2016.57 (2016).

2 Knochenhauer, E. S. et al. Prevalence of
the polycystic ovary syndrome in
unselected black and white women of
the southeastern United States: a
prospective study. J Clin Endocrinol
Metab 83, 3078-3082,
doi:10.1210/jcem.83.9.5090 (1998).

3 Usadi, R. S. & Legro, R. S. Reproductive
impact of polycystic ovary syndrome.
Curr Opin Endocrinol Diabetes Obes 19,
505-511,
doi:10.1097/MED.0b013e328359ff92
(2012).

4 Teede, H. J. et al. Recommendations
from the international evidence-based
guideline for the assessment and
management of polycystic ovary
syndrome. Fertil Steril 110, 364-379,
doi:10.1016/j.fertnstert.2018.05.004
(2018).

5 Dokras, A. et al. Gaps in knowledge
among physicians regarding diagnostic
criteria and management of polycystic
ovary syndrome. Fertil Steril 107, 1380-
1386.e1381,
doi:10.1016/j.fertnstert.2017.04.011
(2017).

6 Gibson-Helm, M., Teede, H., Dunaif, A. &
Dokras, A. Delayed Diagnosis and a Lack
of Information Associated With
Dissatisfaction in Women With
Polycystic Ovary Syndrome. J Clin
Endocrinol Metab 102, 604-612,
d0i:10.1210/jc.2016-2963 (2017).

11

12

13

15

THE PHYSICIAN

Lin, A. W. et al. Trust in Physicians and
Medical Experience Beliefs Differ
Between Women With and Without
Polycystic Ovary Syndrome. J Endocr Soc
2,1001-1009, doi:10.1210/js.2018-
00181 (2018).

Hoeger, K. M., Dokras, A. & Piltonen, T.
Update on PCOS: Consequences,
Challenges, and Guiding Treatment. J
Clin Endocrinol Metab 106, e1071-
€1083, doi:10.1210/clinem/dgaa839
(2021).

Revised 2003 consensus on diagnostic
criteria and long-term health risks
related to polycystic ovary syndrome.
Fertil Steril 81, 19-25,
doi:10.1016/j.fertnstert.2003.10.004
(2004).

Yang, R. et al. Effects of
hyperandrogenism on metabolic
abnormalities in patients with polycystic
ovary syndrome: a meta-analysis.
Reprod Biol Endocrinol 14, 67,
doi:10.1186/s12958-016-0203-8 (2016).
Dumesic, D. A., Abbott, D. H., Sanchita,
S. & Chazenbalk, G. D. Endocrine-
Metabolic Dysfunction in Polycystic
Ovary Syndrome: an Evolutionary
Perspective. Curr Opin Endocr Metab
Res 12, 41-48,
do0i:10.1016/j.coemr.2020.02.013
(2020).

Teede, H. J. et al. Longitudinal weight
gain in women identified with polycystic
ovary syndrome: results of an
observational study in young women.
Obesity (Silver Spring) 21, 1526-1532,
doi:10.1002/0by.20213 (2013).

Hiam, D. et al. The Genetics of Polycystic
Ovary Syndrome: An Overview of
Candidate Gene Systematic Reviews and
Genome-Wide Association Studies. J Clin
Med 8, doi:10.3390/jcm8101606 (2019).
Khan, M. J., Ullah, A. & Basit, S. Genetic
Basis of Polycystic Ovary Syndrome
(PCOS): Current Perspectives. Appl Clin
Genet 12, 249-260,
doi:10.2147/tacg.5200341 (2019).

Lim, S. S., Davies, M. J., Norman, R. J. &
Moran, L. J. Overweight, obesity and
central obesity in women with polycystic

Physicianjnl.net | vol 8 | Issue 2 | Jul 23 phy-8-2-3



THE PHYSICIAN

16

17

18

19

20

21

22

ovary syndrome: a systematic review
and meta-analysis. Hum Reprod Update
18, 618-637,
d0i:10.1093/humupd/dms030 (2012).
Daan, N. M. et al. Cardiovascular and
metabolic profiles amongst different
polycystic ovary syndrome phenotypes:
who is really at risk? Fertil Steril 102,
1444-1451.e1443,
doi:10.1016/j.fertnstert.2014.08.001
(2014).

Islam, H., Masud, J., Islam, Y. N. &
Haque, F. K. M. An update on polycystic
ovary syndrome: A review of the current
state of knowledge in diagnosis, genetic
etiology, and emerging treatment
options. Womens Health (Lond) 18,
17455057221117966,
doi:10.1177/17455057221117966
(2022).

Vanky, E. & Loewvik, T. Polycystic ovary
syndrome and pregnancy — From a
clinical perspective. Current Opinion in
Endocrine and Metabolic Research 12,
d0i:10.1016/j.coemr.2020.01.005
(2020).

Hanson, B. et al. Female infertility,
infertility-associated diagnoses, and
comorbidities: a review. J Assist Reprod
Genet 34, 167-177, d0i:10.1007/s10815-
016-0836-8 (2017).

Barry, J. A., Azizia, M. M. & Hardiman, P.
J. Risk of endometrial, ovarian and
breast cancer in women with polycystic
ovary syndrome: a systematic review
and meta-analysis. Hum Reprod Update
20, 748-758,
d0i:10.1093/humupd/dmu012 (2014).
Teede, H., Deeks, A. & Moran, L.
Polycystic ovary syndrome: a complex
condition with psychological,
reproductive and metabolic
manifestations that impacts on health
across the lifespan. BMC Med 8, 41,
doi:10.1186/1741-7015-8-41 (2010).
Lim, S. S. et al. Lifestyle changes in
women with polycystic ovary syndrome.
Cochrane Database Syst Rev 3,
Cd007506,
doi:10.1002/14651858.CD007506.pub4d
(2019).

23

24

25

26

27

28

29

30

Chemerinski, A. et al. Knowledge of
PCOS in physicians-in-training:
identifying gaps and educational
opportunities. Gynecol Endocrinol 36,
854-859,
doi:10.1080/09513590.2020.1746761
(2020).

Cooney, L. G. et al. Cognitive-behavioral
therapy improves weight loss and
quality of life in women with polycystic
ovary syndrome: a pilot randomized
clinical trial. Fertil Steril 110, 161-
171.e161,
doi:10.1016/j.fertnstert.2018.03.028
(2018).

Jiskoot, G. et al. Long-term effects of a
three-component lifestyle intervention
on emotional well-being in women with
Polycystic Ovary Syndrome (PCOS): A
secondary analysis of a randomized
controlled trial. PLoS One 15, e0233876,
doi:10.1371/journal.pone.0233876
(2020).

Naderpoor, N. et al. Metformin and
lifestyle modification in polycystic ovary
syndrome: systematic review and meta-
analysis. Hum Reprod Update 21, 560-
574, d0i:10.1093/humupd/dmv025
(2015).

Sabbadin, C. et al. Spironolactone and
intermenstrual bleeding in polycystic
ovary syndrome with normal BMI. J
Endocrinol Invest 39, 1015-1021,
doi:10.1007/s40618-016-0466-0 (2016).
Bargiota, A. & Diamanti-Kandarakis, E.
The effects of old, new and emerging
medicines on metabolic aberrations in
PCOS. Ther Adv Endocrinol Metab 3, 27-
47,doi:10.1177/2042018812437355
(2012).

Bordewijk, E. M. et al. Laparoscopic
ovarian drilling for ovulation induction in
women with anovulatory polycystic
ovary syndrome. Cochrane Database
Syst Rev 2, Cd001122,
doi:10.1002/14651858.CD001122.pub5
(2020).

Ortiz-Flores, A. E., Luque-Ramirez, M. &
Escobar-Morreale, H. F.
Pharmacotherapeutic management of
comorbid polycystic ovary syndrome

Physicianjnl.net | vol 8 | Issue 2 | Jul 23 phy-8-2-3



THE PHYSICIAN

and diabetes. Expert Opin Pharmacother
19, 1915-1926,
doi:10.1080/14656566.2018.1528231
(2018).

Physicianjnl.net | vol 8 | Issue 2 | Jul 23 phy-8-2-3 8



	Introduction
	Diagnostic criteria
	Aetiology
	Risk associated with PCOS
	Management of PCOS
	Conclusion
	References

