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Pathophysiology Consequences

Diagnosis

Treatment

Polycystic ovary syndrome (PCOS)
• most common endocrine disorder in reproductive-age
women.
• <irst described in 1935 by Stein and Leventhal: syndrome

consisting of amenorrhea, hirsutism, and obesity in association with
enlarged polycystic ovaries

• Prevalence rate (depends on ethnicity): 15% to 20% of
reproductive-age women

Polycystic ovary syndrome (PCOS):
959!

CRITERIA FOR DIAGNOSIS

CHAPTER 39

Polycystic Ovary Syndrome

TABLE 39.1 Criteria for Diagnosis of Polycystic Ovary Syndrome
Study*

Criteria

National Institute of Child
Health and Human
Development 1990

Menstrual irregularity
Hyperandrogenism (clinical or biochemical)

ESHRE-ASRM 2003
Rotterdam criteria

Menstrual irregularity
Hyperandrogenism (clinical or biochemical)
Polycystic ovaries on ultrasound (two of
three required)

AEPCOS Society 2006

Hyperandrogenism (clinical or biochemical)
and menstrual irregularity
Polycystic ovaries on ultrasound (either or
both of the latter two)

NIH Workshop 2012

Endorsement of Rotterdam criteria,
acknowledging its limitations, and
suggesting the name PCOS should be
changed

*All required the exclusion of other underlying hormonal disorders or
tumors.
AEPCOS, Androgen Excess and PCOS; ASRM, American Society for
Reproductive Medicine; ESHRE, European Society of Human
Reproduction and Embryology; NIH, National Institutes of Health;
PCOS, polycystic ovary syndrome.

Fig. 39.1 Surgical specimen of polycystic ovaries.

Exclude:
1. Non classic adrenal
hyperplasia
2. Cushings syndrome
3. Androgenic tumors
4. Hyperprolactinemia
5. Thyroid disease
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Polycystic ovary syndrome (PCOS):
ovarian morphology
• Classic definition required 12 or more peripherally
oriented cystic structures (2 to 9 mm) in one
sonographic plane, in at least one ovary.
• Recently the ultrasound definition has evolved with
the advent of high resolution ultrasound machines.
• Experts now recommend that follicle number per
ovary (FNPO) is most diagnostic
• In the 2018 evidence-based guidelines on PCOS
(Teede, 2018) it was suggested that the FNPO
should be 19 to 20.
• Ovarian volume is the second most valuable
parameter, with a volume of 10 mL or more as
being diagnostic.

Polycystic ovary syndrome (PCOS):
ovarian morphology
• antimüllerian hormone (AMH) value greater than 4.7
ng/mL has been useful as a surrogate marker of FNPO
for the diagnosis of a polycystic ovary, but it is not
diagnostic or as valuable as ultrasound imaging,
• 10% to 25% of the normal reproductive-age population
(no symptoms or signs of PCOS) may have polycystic
ovaries found on US.
• These ovaries have been called polycystic-appearing
ovaries (PAO), polycystic ovarian morphology
(PCOM), or simply PCO
• This isolated Kinding should not be confused with
the diagnosis of PCOS, but it may be a risk factor for
other features of PCOS (e.g., insulin resistance,
cardiovascular risk factors)

Polycystic ovary syndrome (PCOS):
ovarian morphology
• Not all women with isolated polycystic
ovaries have PCOS
• An ovary is polycystic in up to 20% of
girls
• Thus the ovary transitions early in life
from normal to polycystic appearing
(PAO).
• This influence occurs in a specific way by
genetic factors or environmental factors,
or it is induced by other endocrine
disturbances
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Fig. 39.13 Pathophysiology of polycystic ovary syndrome (PCOS) showing differences in presentation.
PAO, Polycystic-appearing ovaries.

extreme form of this menstrual disturbance being amenorrhea (the type A or B phenotype according to Rotterdam
criteria); however, in this spectrum of disorders, the androgen disturbances may also be near normal. Similarly, the
menstrual disturbance may be mild.
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Polycystic ovary syndrome (PCOS):
ovarian morphology
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Normal
androgens

• The woman who develops PAO may have
normal menses, normal androgen levels, and
normal ovulatory function and parity
• if subjected to various susceptibility factors
(likely genetic) or environmental or other
challenges or insults, with varying degrees of
severity, women with PAO may develop a fullblown syndrome (PCOS)
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extreme form of this menstrual disturbance being amenorrhea (the type A or B phenotype according to Rotterdam
criteria); however, in this spectrum of disorders, the andro-
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Polycystic ovary syndrome (PCOS):
ovarian morphology
• normal homeostatic factors may be able to ward off
stressors or insults in some women who can go
through life without PCOS but have PAO
• Stressor may allow symptoms of PCOS to emerge:
weight gain and psychological stress.
Therefore the typical teenager born with PAO
may develop PCOS fairly quickly, but a PCOS
picture may only develop later in life in some
women
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extreme form of this menstrual disturbance being amenorrhea (the type A or B phenotype according to Rotterdam
criteria); however, in this spectrum of disorders, the andro-
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Polycystic ovary syndrome (PCOS):
menstrual irregularity
• includes oligomenorrhea (cycles longer
than 35 days) and a menstrual frequency of
every few months and frank amenorrhea
(longer than 6 months missed).
• irregular cycles signify problems with
ovulation
• Menstrual irregularity is the best correlate
of insulin resistance in women with PCOS

Polycystic ovary syndrome (PCOS):
hyperandrogenism
• symptoms of androgen excess (hirsutism, acne,
alopecia)
• blood measurements of testosterone may not
always be accurate and often are normal in women
with symptoms.
• The androgen excess has been implicated in
contributing to abnormalities in LH secretion,
weight gain and adipose deposition, and the
metabolic derangements of PCOS

Picture downloaded from: jaad.org

Polycystic ovary syndrome (PCOS):
hyperandrogenism
• 11-oxygenated androgens, derived principally
from the adrenals, are quantitatively the most
abundant androgens in women with PCOS à
explains many of the symptoms and
derangements in metabolism.
• Adipose tissues also secrete androgen, and this
intraadipose androgen source seems to
contribute to lipid abnormalities and insulin
resistance in women with PCOS

Picture downloaded from: jaad.org

Hirsutism
• Should be objectively quanti<ied according to
the modi<ied Ferriman- Gallwey score
• The severity of hirsutism does not correlate
well with circulating androgen concentrations
•

Due to ethnic/genetic diVferences, hirsutism
may be a less prominent feature of
hyperandrogenism, as observed in some Asian
populations.
Witchela SF, Oberfieldb S, Rosenfield RL, Codnerd E, Bonnye A, Ibáñezf L, Penag A, Horikawah R, Gomez-Loboi V, Joelj D, Tfaylik H,
Arslanianl S, Dabadghaom P, Garcia C, Rudazn,Lee PA.The Diagnosis of Polycystic Ovary Syndrome during Adolescence. Horm Res Paediatr
2015;83:376–389 DOI: 10.1159/000375530

Modi%ied Ferriman Gallwey scoring

Figure 1. Modified Ferriman–Gallwey (F–G) hirsutism scoring system. Each of the nine body areas is rated from 0 (absence of terminal hairs) to 4 (extensive termina
growth), and the numbers in each area are added for a total score. A modified F–G scoreR6 generally defines hirsutism.18 qRicardo Azziz, 1997.

<6-8 normal

8-15 mild hirsutism

>15 moderate to severe hirsutism

Witchela SF, Oberfieldb S, Rosenfield RL, Codnerd E, Bonnye A, Ibáñezf L, Penag A, Horikawah R, Gomez-Loboi V, Joelj D, Tfaylik H,
Arslanianl S, Dabadghaom P, Garcia C, Rudazn,Lee PA.The Diagnosis of Polycystic Ovary Syndrome during Adolescence. Horm Res Paediatr
2015;83:376–389 DOI: 10.1159/000375530

DIFFERENT
PHENOTYPES OF
PCOS

NIH
de5initon

Photo from: www.slideshare.net/ Dr Sharda Jain

Photo from: Nature Reviews
Endocrinology volume14, pages270–284 (2018)

THE MANY FACES OF PCOS
“CLASSIC
PCOS”

NIH
definition

”OVULATORY
PCOS”

HYPERANDROGENISM +
IRREGULAR MENSES +
POLYCYSTIC OVARIES = TYPE A
HYPERANDROGENISM +
IRREGULAR MENSES = TYPE B
HYPERANDROGENISM +
POLYCYSTIC OVARIES = TYPE C

THE MANY FACES OF PCOS

”NONHYPERANDRO
-GENIC PCOS”

IRREGULAR MENSES +
POLYCYSTIC OVARIES = TYPE D

CHARACTERISTIC
ENDOCRINE
FINDINGS
IN POLYCYSTIC
OVARY SYNDROME

CHARACTERISTIC ENDOCRINE FINDINGS
IN POLYCYSTIC OVARY SYNDROME
• Characteristic endocrinologic features include:
1.
2.

abnormal gonadotropin secretion caused by increased gonadotropin-releasing hormone
(GnRH) pulse amplitude
increased pituitary sensitivity to GnRH.

• These abnormalities result in tonically elevated LH levels in approximately twothirds of the women with this syndrome (increase in GnRH produces an
exaggerated response of LH but not FSH)
• women with PCOS who are more obese will be found to have normal LH levels,
whereas women with PCOS who are thin often have elevated levels.
• The high tonic levels of LH, often referred to as “inappropriate gonadotropin
secretion” are due to elevated androgen and unbound estradiol or
hypothalamic/pituitary functional abnormalities related to neurotransmitters such
as dopamine.

CHARACTERISTIC ENDOCRINE FINDINGS
IN POLYCYSTIC OVARY SYNDROME
• Because FSH levels in women with PCOS are normal or low, an elevated
LH/FSH ratio has been used to diagnose PCOS in the past
•
•

however, only 70% of women with a clinical diagnosis of PCOS have an elevated
level of immunoreactive LH or an immunologic LH/FSH ratio greater than 3
An elevated LH level or an elevated LH/FSH ratio is neither specific for nor
required for the diagnosis of PCOS.
•

These measurements should not be used as diagnostic tools!!!

• In addition to increased levels of circulatory androgens, women with PCOS
have increased levels of biologically active (non–sex hormone-binding
globulin [SHBG]–bound) estradiol, although total circulating levels of
estradiol are not increased.

CHARACTERISTIC ENDOCRINE FINDINGS
IN POLYCYSTIC OVARY SYNDROME
• The increased amount of non–SHBG-bound estradiol is caused by a decrease in SHBG
levels, which is brought about by the increased levels of androgens and obesity
• Estrone is also increased because of increased peripheral (adipose) conversion of
androgen.
• The tonically increased levels of biologically active estradiol may stimulate increased
GnRH pulsatility and produce tonically elevated LH levels and anovulation.
• the low SHBG level increases the biologically active fractions of androgens in the
circulation.
• This relative hyperestrogenism (elevated levels of estrone and non–SHBG-bound
estradiol), which is often unopposed by progesterone because of anovulation, increases
the risk of endometrial hyperplasia.

CHARACTERISTIC ENDOCRINE FINDINGS
IN POLYCYSTIC OVARY SYNDROME
Androgens from a variety of sources are elevated in women with PCOS
1.
2.
3.

Serum testosterone: 0.55 to 1.2 ng/mL
Androstenedione: 3 to 5 ng/mL
50% of women have elevated levels of DHEAS, suggesting adrenal androgen
involvement.

• the presence or absence of hirsutism depends on whether those androgens
are converted peripherally by 5-alpha-reductase to the more potent
androgen dihydrotestosterone (DHT) (reelected by increased circulating
levels of 3-alpha-androstanediol glucuronide (3a-diol-G))
• Women with PCOS who are not hirsute have elevated circulatory levels of
testosterone, DHEAS, or both, but not 3a-diol-G

CHARACTERISTIC ENDOCRINE FINDINGS
IN POLYCYSTIC OVARY SYNDROME
Approximately 20% to 30% of women with PCOS also have mildly
elevated levels of prolactin (20 to 35 ng/mL) possibly related to:
1.

increased pulsatility of GnRH, as a result of a relative
dopamine deficiency

2.

tonic stimulation from unopposed estrogen

PATHOPHYSIOLOGY

Pathophysiology
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• Genetics + Environment both play a role
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• Genome-wide association studies have
determined certain susceptibility genes:
loci at 2p16.3, 2p21, and 9q 33.3, involving
the LH/human chorionic gonadotropin
(HCG) receptor, a thyroid adenoma locus,
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Fig. 39.13 Pathophysiology of polycystic ovary syndrome (PCOS) showing differences in presentation.
PAO, Polycystic-appearing ovaries.

extreme form of this menstrual disturbance being amenorrhea (the type A or B phenotype according to Rotterdam
criteria); however, in this spectrum of disorders, the androgen disturbances may also be near normal. Similarly, the
menstrual disturbance may be mild.
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Pathophysiology
Three major pathophysiological pathways have been described:
1. ovulatory dysfunction
2. disordered gonadotropin release
3. insulin resistance

Yau TT, Ng NY, Cheung LP, Ma RC. Polycystic ovary syndrome: a common reproductive syndrome with long term metabolic
consequences. Hong Kong Med J. 2017 Dec;23(6):622-34.

Pathophysiology

1. Disordered gonadotropin release and excess androgen release
• hypersecretion of luteinizing hormone (LH) can lead to
an increase in androgen production by the ovarian
thecal cells.
• This is thought to be due to increased gonadotropinreleasing hormone (GnRH) pulse frequency, resulting in
increased frequency and pulsatile secretion of LH, and
increased levels of LH relative to follicle-stimulating
hormone (FSH) in the circulation.
• The increased LH/FSH ratio, along with some ovarian
resistance to FSH, results in excess production of
androgens from thecal cells in ovarian follicles, leading
to impaired follicular development
Photo grabed from: https://pubs.rsna.org/
Yau TT, Ng NY, Cheung LP, Ma RC. Polycystic ovary syndrome: a common reproductive syndrome with long term metabolic
consequences. Hong Kong Med J. 2017 Dec;23(6):622-34.

† Given the variability in testosterone level and the suboptimal standardisation of assays, it is difficult to define an absolute level that is diagnostic of PCO
or other causes of hyperandrogenism, and the Task Force recommends familiarity with cut-offs of local assays9

Pathophysiology
2. Ovulatory dysfunction
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• Unlike the ovarian follicular development
in healthy women, in PCOS cases, follicle
growth is disrupted due to ovarian
hyperandrogenism, hyperinsulinaemia
from insulin resistance, and intra-ovarian
paracrine signalling.
• Hyperinsulinaemia impairs follicle growth
by amplifying LH-stimulated and insulinlike growth factor 1 (IGF-1)–stimulated
androgen production.
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• Hyperinsulinaemia also elevates serum
free testosterone levels through decreased
hepatic SHBG production, and enhances
serum IGF-1 bioactivity through
suppression of IGF-binding protein
production.
• Insulin excess also promotes premature
follicle luteinization through enhanced
FSH-induced granulosa cell differentiation,
which arrests granulosa cell proliferation
and subsequent follicle growth.
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• Overproduction of antiMüllerian
hormone (AMH) by the granulosa cells
of ovarian follicles in PCOS appears to
antagonize FSH action in small PCOS
follicles.
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† Given the variability in testosterone level and the suboptimal standardisation of assays, it is difficult to define an absolute level that is diagnostic of PCO
or other causes of hyperandrogenism, and the Task Force recommends familiarity with cut-offs of local assays9
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3. Insulin Resistance (IR)
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• some degree of insulin resistance (IR) Pituitary
occurs in most women with PCOS,
even in those of normal weight.
• Insulin and insulin-like growth factor
1 (IGF-1) enhance ovarian androgen
production by potentiating the
stimulatory action of LH on ovarian
androstenedione and testosterone
secretion.
• High levels of insulin bind to the
receptor for IGF-1 because of the
signi<icant homology of the IGF-1
receptor with the insulin receptor.
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Pathophysiology

3. Insulin Resistance (IR)
• The granulosa cells also produce IGF-1 and
IGF-binding proteins (IGFBPs).
• This local production of IGF-1 and IGFBP
may result in paracrine control and
enhancement of LH stimulation and
production of androgens by the theca cells
in women with PCOS.
• Because IGFBP levels are lower in women
with PCOS, there is increased bioavailable
IGF-1, which increases stimulation of the
theca cells in combination with LH to
produce higher levels of androgen
production.

Wang HS, et al. Polycystic ovary syndrome (PCOS), insulin
resistance and insulin-like growth factors (IGfs)/IGF-binding
proteins (IGFBPs). Chang Gung Med J.
2003. PMID: 14609034 Review

† Given the variability in testosterone level and the suboptimal standardisation of assays, it is difficult to define an absolute level that is diagnostic of PCO
or other causes of hyperandrogenism, and the Task Force recommends familiarity with cut-offs of local assays9
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• elevated insulin levels (as well as
androgen) stimulate adipocyte
production of adipokines
(adipocytokines), which interfere with
the metabolism and breakdown of
adipose tissue and further enhance IR

• IR in PCOS is primarily characterized
by an insulin resistance in peripheral
tissues, manifest primarily in muscle
and adipose and minimally at the level
of ovary or adrenal
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INSULIN RESISTANCE (IR)
• The cause of IR in PCOS is unknown; it is not caused by insulin receptor defects
but by signaling abnormalities secondary to genetic factors.
• Most women with PCOS will be found to have euglycemia with peripheral IR
• In more severe cases, there is also evidence of beta cell (secretory) dysfunction,
which increases the risk of type 2 diabetes.
• It is recommended that testing should be directed at ruling out diabetes and
glucose intolerance, rather than diagnosing IR
•
•

oral glucose tolerance test
hemoglobin A1C (HbA1C)
Values greater than 5.8% suggest prediabetes, and values greater than 6% suggest frank
diabetes

•

Fasting glucose levels are a poor predictor of diabetes in PCOS

check index (QUICKI) or homeostasis model assessment of
insulin resistance (HOMA-IR)

INSULIN RESISTANCE

The proximate cause of IR in PCOS is unknown

Most women with PCOS will be found to have
euglycemia with peripheral IR; in more severe cases, there
is also evidence of beta cell (secretory) dysfunction, which
increases the risk of type 2 diabetes.

• it can be argued that women who are
overweight or obese with PCOS have IR, and it
is not necessary to con<irm it

• Using fasting glucose and insulin measurements
and calculating the quantitative insulin
sensitivity check index (QUICKI) or
homeostasis model assessment of insulin
resistance (HOMA-IR) have been useful and
correlate well with the more invasive techniques
@ @
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TABLE 39.2 Measurements of Insulin Sensitivity
Test

Measurement

Normal Value*

Hyperinsulinemic
clamp

M/1 (mean glucose
use/mean plasma
insulin concentration)

" 1.12 # 10–4

Homeostasis model
assessment of
insulin resistance
(HOMA-IR)

(Fasting insulin [!U/mL] #
fasting glucose
[mmol/L])/ 22.5

$ 2.77

Glucose-to-insulin
ratio

Fasting glucose (mg/dL)/
fasting insulin (!U/mL)

" 4.5

Quantitative insulin
sensitivity check
index (QUICKI)

1/(log fasting insulin
" 0.357
[!U/mL] % log % fasting
glucose mg/dL])

Fasting insulin

—

Assay dependent

*Normal values may vary depending on the insulin assay used.
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INSULIN RESISTANCE:
Acanthosis nigricans

• present in at least 50% of women with PCOS
who are hyperandrogenic and obese .
• This velvety hyperpigmentation is usually found
in the nape of the neck, axilla, and vulva regions
• The hyperandrogenism, IR, and AN (the HAIRAN syndrome) is a specific disorder associated
with insulin receptor antibodies, and presents
with very high insulin levels and severe IR. It is
distinct from the common findings of most
women with PCOS.
• The combination of increased insulin and IGF-1
in the face of overweight or obese status
enhances the development of AN.
Picture downloaded from cidjournal.com

Pathophysiology

ronmental factors are clearly involved as well

Pituitary

Note the data of Tata and colleagues
d earlier, where the pregnancy environment, related
H, may also be implicated.
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Fig. 39.12 Pathophysiologic concept of polycystic ovary syndrome
(PCOS). Increased luteinizing hormone (LH) secretion, together with
enhanced theca cell responsiveness, drives the production of excess
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Consequences of Polycystic Ovary Syndrome
PART V

Reproductive Endocrinology and Infertility

PCOS: changing women’s health paradigm
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Fig. 39.14 Schematic representation of the change in emphasis from early-age reproductive disorders to longterm metabolic and cardiovascular health. PCOS, Polycystic ovary syndrome. (From Fauser B, Tarlatzis B, Re-
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1. WEIGHT GAIN/OBESITY AND METABOLIC SYNDROME
• Weight gain as women age is a major predictor of abnormal
metabolic Kindings and the emergence of cardiovascular (CV)
disease risks;
• all the symptoms of PCOS are worse with increasing body
weight.
• There is increased abdominal and visceral fat in women with
PCOS, and this has been correlated to IR and metabolic
dysfunction
• Therefore lifestyle management has to be a priority for women
with PCOS and must be maintained lifelong.
• Lifestyle management should be the Kirst line management in
ALL patients with PCOS
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1. WEIGHT GAIN/OBESITY AND METABOLIC SYNDROME
• The diagnosis of Metabolic Syndrome is made using Adult
Treatment Panel III criteria
three of Hive of the following:
1. waist circumference > 88 cm
2. high-density lipoprotein< 50 mg/dL
3. triglycerides > 150 mg/dL
4. blood pressure > 130/85 mm Hg
5.
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•

fasting blood sugar > 110 mg/dL.

The constellation of risk factors that make up metabolic syndrome
place women with PCOS at increased risk for CVD and diabetes
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2. DIABETES
• Type 2 diabetes mellitus is more prevalent (2-3Xhigher) in
women with PCOS of reproductive age
• This is driven by IR, which in turn is worsened by overweight
status and menstrual irregularity.
• In women with impaired glucose tolerance the conversion
rate to frank diabetes is 54%
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• Thus, it is extremely important to screen for diabetes in the
over- weight population with PCOS
àbest done with an oral glucose tolerance test
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3. QUALITY-OF-LIFE ISSUES
• poor quality of life among women with PCOS is most likely
related to their burden of being overweight, having
irregular cycles and decreased fertility, and having skin
concerns such as acne and hirsutism
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• Depression and anxiety disorder may also be present
among women with PCOS seeking care and being
frustrated with various treatments.
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Fig. 39.15 Lipid and lipoprotein profiles in 13 women with polycystic ovary syndrome (PCOS) versus control
group when matched for percent ideal body weight. Differences are evident in all measures (P " .01). HDL,
High-density lipoprotein; LDL, low-density lipoprotein; PCOS, polycystic ovary syndrome. (From Wild RA, Bartholomew MJ. The influence of body weight on lipoprotein lipids in patients with polycystic ovary syndrome.
Am J Obstet Gynecol. 1988;159(2):423-427.)
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TABLE 39.3 Cardiovascular Risk Factors in Polycystic Ovary Syndrome
Features

Traditional risk factors

Obesity, insulin resistance, dyslipidemia,
abnormal homocysteine, C-reactive protein,
plasminogen activator inhibitor-1, increase
in inflammatory adipocytokines such as
TNF-!, decrease in adiponectin; higher
prevalence of diabetes, hypertension

Atherosclerosis

Coronary catheterization studies, increase in
carotid intima-media thickness, coronary
calcium

Endothelial
dysfunction by
blood flow studies

All increased in classic PCOS; less of a
concern with milder phenotypes using
Rotterdam criteria

PCOS, Polycystic ovary syndrome; TNF-!, tumor necrosis factor alpha.
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4. CARDIOVASCULAR CONCERNS
30 with PCOS have characteristic lipid and
• Women
lipoprotein abnormalities that tend to increase
CV risk.
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• Data have largely been obtained
from women
with more
classic features of PCOS, particularly
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those with obesity.
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Evolving Cardio-Metabolic risks with
various phenotypes relating to PCOS
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4. CARDIOVASCULAR CONCERNS

• Women with the milder phenotypes diagnosed
using the Rotterdam criteria have fewer CV risk
factors.
• unless a woman with PCOS has “classic”
features of PCOS and has diabetes and obesity,
there is no evidence for increased CV morbidity
and mortality in women with PCOS

g. 39.17 Evolving cardiometabolic risks with various phenotypes relating to polycystic ovary syndrome
COS). The spectrum of risk is modified by weight and familial and genetic profile. Anov, anovulatory;
V/Metab, cardiovascular/metabolic; IH, idiopathic hirsutism; NIH, National Institutes of Health; OV-PCOS,
vulatory PCOS; Ovulat, ovulatory; PAO/PCO, polycystic appearing ovary/polycystic ovary; PCOS-D,

Consequences of Polycystic Ovary Syndrome

5. CANCERS IN POLYCYSTIC OVARY SYNDROME

• both endometrial and ovarian cancer are increased
• The risk for all cancers increases with aging, but
endometrial cancer can begin at a younger age
because of long-term anovulation, obesity,
unopposed estrogen stimulation of the
endometrium, and possible diabetes and
hypertension
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• breast cancer does not seem to be increased in
women with PCOS
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5. CANCERS IN POLYCYSTIC OVARY SYNDROME

• This level of risk for endometrial and ovarian
cancer can be brought down to a normal rate with
the use of oral contraceptives (OCs).
• metformin, which may also be used for women
with PCOS, has inhibitory eVfects on various
cancers; the data are strongest for endometrial
and breast cancer
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Fig. 39.17 Evolving cardiometabolic risks with various phenotypes relating to polycystic ovary syndrome
(PCOS). The spectrum of risk is modified by weight and familial and genetic profile. Anov, anovulatory;
CV/Metab, cardiovascular/metabolic; IH, idiopathic hirsutism; NIH, National Institutes of Health; OV-PCOS,
ovulatory PCOS; Ovulat, ovulatory; PAO/PCO, polycystic appearing ovary/polycystic ovary; PCOS-D,
polycystic ovary syndrome phenotype D. (From Jovanovic VP, Carmina E, Lobo RA. Not all women
diagnosed with PCOS share the same cardiovascular risk profiles. Fertil Steril. 2010;94(3):826-832.)
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Fig. 39.18 Consequences of polycystic ovary syndrome (PCOS) as a function of age. ca, Cancer; CVD,
cardiovascular disease; DM, diabetes mellitus.
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TREATMENT OF POLYCYSTIC OVARY
SYNDROME
• Treatment of women with PCOS should be directed at the
speciKic complaint.
• These concerns fall into three main categories:
1. androgen excess and symptoms of hyperandrogenism
2. irregular bleeding and risks of endometrial disease as a
result of unopposed estrogen stimulation from
anovulation;
3. fertility concerns and subfertility, mostly because of
anovulation.
• regardless of the complaint, lifestyle management is an
extremely important component of any treatment regimen.
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TREATMENT OF POLYCYSTIC OVARY
SYNDROME
• Although therapy for women with PCOS
should be directed at a woman’s speci<ic
complaint, improvement of lifestyle
variables, including weight reduction and
<itness, should be the mainstay of all
treatments.
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TREATMENT OF
POLYCYSTIC
OVARY SYNDROME
• Specific treatment for
androgen excess usually
involves the use of:
1. an oral contraceptive pills
(OCs) with estrogen and an
anti-androgenic progestin
component (ex. estradiol +
cyproterone acetate), or
2. anti-androgens (ex
sprironolactone, finasteride)
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
•

Treatment of irregular bleeding should be directed
at supplying the missing progesterone in
anovulatory women.

•

This potentially can lead to endometrial hyperplasia
or cancer if not treated.

•

Women who are overweight and older are a higherrisk group, and endometrial biopsy may be indicated
in some.

•

OCs are the most logical and effective treatment,
particularly because it is known that they reduce
the risk of endometrial cancer.

•

OCs may also be indicated for treatment of
symptoms of androgen excess.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
• progestogen therapy alone may be used
at 2- to 3-month intervals to shed the
endometrium in chronically anovulatory
women.
1. Medroxyprogesterone acetate (5 to 10 mg)
2. norethindrone acetate (2.5 to 10 mg)
3. Dydrogesterone (10 mg)
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
• Ovulation induction using “fertility pills”
is usually done to address subfertility
issues in women with PCOS
• Before starting treatment, it is
necessary to normalize overt
abnormalities in glucose tolerance and
to encourage weight loss for overweight
and obese women.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
• Ovulation induction may be
accomplished by a variety of agents:
1.
2.
3.
4.
5.

Clomiphene
letrozole
Gonadotropins
pulsatile GnRH
ovarian diathermy or drilling.

• IVF may be indicated in diV<icult-tomanage cases or if other in fertility
factors are present
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
• letrozole is the first-line for ovulation
induction for women with PCOS.
• Low-dose gonadotropin therapy is highly
effective as a second-line treatment (for
failure with oral agents and for the
occasional patient who may have
transitory low estrogen status)
• Ovarian drilling (diathermy) is a
reasonable second-line therapy,
particularly in clomiphene failures and
when gonadotropin therapy has proved
difficult.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
• For women who fail to conceive with
ovulation induction over six cycles and in
those with other infertility factors, IVF is
the next step.
• The only caveat to IVF treatment in women
with PCOS is the higher-than-normal risk of
OHSS. This should always be kept in mind
in treating women with PCOS, with
significant dose adjustments in the
treatment regimen, and using antagonist.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
METABOLIC AND WEIGHT CONCERNS
Lifestyle management is the key
management strategy
• Should include exercise and diet

Metabolic syndrome (MBS) is usually
treated by a combination of diet and
metformin.
• reduce insulin resistance and improve
metabolic parameters.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME
METABOLIC AND WEIGHT
CONCERNS
• bariatric surgery is an option for
morbidly obese.
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TREATMENT OF POLYCYSTIC
OVARY SYNDROME: SUMMARY
TABLE 39.4 Treatment for Women with Polycystic Ovary Syndrome
Complaint

Treatment Options

Infertility

Letrozole, clomiphene, with or
without metformin, gonadotropins,
ovarian cautery (“drilling”)

Skin manifestations

Oral contraceptive " antiandrogen
(spironolactone, finasteride), GnRH
agonists

Abnormal bleeding

Cyclic progestogen, oral
contraceptives

Weight, metabolic concerns

Diet/lifestyle management, metformin

18%
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GnRH, Gonadotropin-releasing hormone.
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