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CME Objective: To revuew current evidence for the diagnosis and treatment of the
polycystic ovary syndrome.

The information contained herein should never be used as a substitute for clinical
judgment.

© 2010 American College of Physicians

Downloaded From: http://annals.org/ by a University of California San Diego User  on 01/21/2015



Who is at risk for PCOS?
While the condition can develop in
any woman, certain factors seem to
increase risk. A family history of
the condition increases the risk for

PCOS, and certain ethnicities and
races experience a higher preva-
lence of the syndrome (8). Research
into genetic susceptibilities is 
ongoing (8-10).
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The polycystic ovary syndrome (PCOS) is a common hormone disor-
der affecting women of reproductive age. Prevalence estimates vary
between 5% and 15%, depending on the criteria. In recent years,

recognition and understanding of the condition have improved significantly,
but it is still widely underdiagnosed (1). The European Society for Human
Reproduction and Embryology and the American Society for Reproductive
Medicine (ESHRE/ASRM) have recommended that PCOS be diagnosed
only after excluding other medical conditions that cause irregular menstrual
cycles and androgen excess and only if at least 2 of the following are present:
oligoovulation or anovulation, elevated levels of circulating androgens or
clinical manifestations of androgen excess, and polycystic ovaries on ultra-
sonography (2). While these criteria are the most widely used, there are 2
other criteria that are favored by other experts—the so-called “NIH criteria”
(3) and the Androgen Excess Society criteria (4).

Pathophysiologically, PCOS results from complex, and not yet fully under-
stood, interactions between the ovaries, androgens, gonadotropins, and 
insulin (5). Often in PCOS, follicles fail to grow to a size that triggers ovula-
tion and multiple small cysts develop and accumulate in the ovary, resulting
in a hormone imbalance . Polycystic ovaries are not, however, necessary to
make a diagnosis of PCOS, and the presence of polycystic ovaries alone does
not establish a diagnosis of PCOS.

The effects of PCOS range from mild to severe and include infertility, hir-
sutism, acne, alopecia, and insulin resistance. The disorder also seems to in-
crease the long-term risk for various diseases, including type 2 diabetes and
dyslipidemia (see the Box: Lifelong Health Complications).

Diagnosis

Lifelong Health Complications

Reproductive
Prenatal or childhood: Premature adrenarche, early menarche
Adolescence, reproductive years: Menstrual irregularity, hirsutism, acne, infertility,

endometrial cancer, miscarriage, pregnancy complications
Postmenopause: In postmenopausal women with a history of PCOS, circulating androgens

may continue to be higher than in postmenopausal women without PCOS and may be
associated with hyperlipidemia and increased risk for vascular disease (6)

Metabolic
Prenatal or childhood: Abnormal fetal growth
Adolescence, reproductive years: Obesity, impaired glucose tolerance, insulin resistance,

dyslipidemia, type 2 diabetes, the metabolic syndrome
Postmenopause: Obesity, impaired glucose tolerance, insulin resistance, dyslipidemia, type 2

diabetes

Other
Adolescence, reproductive years: Sleep apnea, fatty liver, depression
Postmenopause: Cardiovascular disease
Data from references 6 and 7.
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Women who are obese (using a
body mass index [BMI] criteria of
> 30 kg/m2 ) have an increased risk
for PCOS, and conversely, at least
one third of women with PCOS
are obese. Development of obesity
may unmask or exacerbate the bio-
chemical and clinical abnormalities
that characterize the disorder (11).

Impaired glucose tolerance is com-
mon, occurring in approximately one
third of women with the disorder. An
estimated 10% of women with the
syndrome followed in a large prospec-
tive cohort study developed type 2 di-
abetes by the time they were in their
40s. Type 2 diabetes is more common
in obese women with PCOS than in
lean women with PCOS (12).

Having polycystic ovaries alone
does not mean that a woman has
PCOS. An estimated 20% of
women with polycystic ovaries have
no symptoms (13).

What symptoms and signs should
prompt clinicians to consider the
diagnosis of PCOS?

The symptoms, signs, and biochemi-
cal features of PCOS vary greatly
among women, and they may
change in individuals over time. Cli-
nicians should consider PCOS in
women with clinical signs of excess
androgen (hyperandrogenemia),
menstrual irregularity, infertility, and
obesity, particularly in the abdomen
(14) (Table 1).
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Table 1. History and Physical Examination Elements for PCOS
Category Element Notes

History Menstrual irregularity Irregular menses begin at menarche, and a normal pattern is
never established; chronic anovulation results in oligomenor-
rhea or amenorrhea and the absence of ovulatory symptoms

Hirsutism First appears during early menarchal years and gradually wors-
ens; the Ferriman–Gallwey scoring system may be used to doc-
ument the degree of hirsutism; the psychosocial implications
are important in developing treatment goals

Acne Begins at menarche and may be more severe than in women
without PCOS

Family history There is a strong familial association both with PCOS and other
manifestations of insulin resistance (e.g., diabetes, hyperten-
sion, CAD)

Other cardiovascular It is essential to elicit other cardiovascular risk factors to 
risk factors determine overall morbidity risk
Pregnancy history and In addition to the possibility of requiring assistance to become 
desire for pregnancy in pregnant, women with PCOS are more likely to have their 
future pregnancies complicated by gestational diabetes and 

hypertension; the woman’s desire for pregnancy affects 
treatment choice

Physical examination Blood pressure Whether risk for hypertension in these women independent of
body weight is increased is controversial; nonetheless, it is im-
portant for assessing cardiovascular risk

Body mass index
Waist-to-hip ratio A waist-to-hip ratio >0.85 and a waist circumference >100 cm

are associated with cardiovascular morbidity
Hirsutism Location and severity of hirsutism should be recorded; ethnicity

must be taken into account when assessing a normal pattern;
generally, terminal hair on the sternum, upper abdomen, and
upper back suggest hyperandrogenemia compared with hair on
the upper lip and areolae

Acne Severity and location should be documented
Acanthosis nigricans Raised, velvety brown discoloration on the nape of neck, axilla,

knuckles, and elbows is seen in all hyperinsulinemic syndromes
Alopecia Although severe alopecia is uncommon, male-pattern baldness

may be detected

CAD = coronary artery disease; PCOS = the polycystic ovary syndrome.
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While regular menses usually 
develop within a few years after
menarche, women with PCOS
have menstrual irregularity often
beginning at menarche and typical-
ly continuing for many years (15).
Asking about symptom onset can
help differentiate PCOS from oth-
er causes of menstrual irregularities,
and clinicians should strongly con-
sider other diagnoses to be more
likely if symptoms began years after
puberty or have suddenly worsened.

Menstrual irregularity may consist
of oligomenorrhea (i.e., menstrua-
tion that occurs less frequently than
normal or that is very light) or
amenorrhea (i.e., the absence of
menstruation). The menstrual pat-
tern may improve with weight loss
or worsen with weight gain, or it
may improve spontaneously.

Infertility
PCOS is the most common cause
of anovulatory infertility, and up
to 74% of women with PCOS
were found in 1 study to have
some degree of infertility (16).
Thus, clinicians should consider
PCOS in all women who present
with this sign.

Hyperandrogenemia
Signs of excess androgen are com-
mon in PCOS. Hirsutism, appear-
ing as male-type hair growth in
women on the face, back, or chest,
occurs in most women with PCOS
(17). The disorder is equally preva-
lent in different countries/regions
around the world. However, the ex-
pression of symptoms and signs, or
phenotype, differs. Comparative
studies have shown that the preva-
lence of hirsutism in PCOS varies
with ethnicity, and is higher in
Hispanic and Italian women in the
United States than in those of
Japanese origin (18).

Acne, particularly that which be-
gan with puberty, and alopecia
(19), which can even present 
as male-pattern baldness, are 
other signs of excess androgen 

associated with PCOS. Acanthosis
nigricans, which is seen in all hy-
perinsulinemic syndromes, may
develop and consists of raised, vel-
vety, brown discoloration on the
nape of the neck, axilla, knuckles,
and elbows. The hyperandrogene-
mic symptoms may worsen slowly,
especially if body weight increases.
Other virilizing features, such as
clitoromegaly and increased mus-
cle bulk, are far less common and
suggest an alternative diagnosis.
Again, if symptoms began years
after puberty or suddenly worsen,
other diagnoses are more likely
than PCOS.

Even if hyperandrogenemic symp-
toms are not a concern at presen-
tation, they may become more 
worrisome as a woman ages. Hyper-
androgenemia can seriously affect
self-esteem, and women with severe
hirsutism or acne may benefit from
expert consultation to ameliorate
these manifestations.

Abdominal obesity
Many women with PCOS are
obese, and women with abdominal
obesity are more likely to have
PCOS. The prevalence of obesity
in PCOS depends greatly on the
population studied. Abdominal
obesity is associated with insulin
resistance and cardiovascular risk,
and it is an important predictor of
long-term morbidity. Thus, an in-
creased waist circumference should
lead to a directed history and phys-
ical examination for the other as-
pects of PCOS (14, 20).

Other signs and symptoms
Women with PCOS may have an
increased risk for hypertension
and hyperlipidemia, as well as an
increased risk for cardiovascular
disease (21). Prevalence of ob-
structive sleep apnea may also be
higher than in the general popula-
tion (22), and women with PCOS
may also have high levels of de-
pression and diminished quality of
life (23, 24).
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What proportion of women 
with oligomenorrhea have PCOS,
and what is the menstruation
pattern?
Oligomenorrhea is a common
symptom in women with PCOS,
and most obese women with
oligomenorrhea have PCOS (25).
Women with oligomenorrhea
menstruate less frequently than
normal, with ≥35 days typically
elapsing between cycles and only
4 to 9 periods occurring per year.
Occasionally, they menstruate on
a more normal cycle, but their
menses are very light. Some
women with PCOS do not men-
struate at all.

Alternate causes of oligomenorrhea
and amenorrhea should be ruled
out, and these include chronic ill-
ness; eating disorders or poor nutri-
tion; extremely low weight; emo-
tional stress; excessive exercise;
thyroid dysfunction; illegal use of
anabolic steroids among athletes;
and estrogen-secreting and pitu-
itary tumors, the most common be-
ing prolactinomas.

How does PCOS affect fertility?
In women with PCOS, the
growth of follicles that trigger
the luteinizing hormone (LH)
surge, and ovulation is arrested.
As a result, ovulation does not
regularly occur and many women
with PCOS experience difficulty
becoming pregnant (see the Box:
PCOS and Infertility). Studies

have estimated that PCOS 
accounts for up to 90% of 
cases of infertility caused by
anovulation (26).

Women with PCOS who do be-
come pregnant are more likely to
have complications, including higher
risk for gestational diabetes, preterm
labor, and pregnancy-induced high
blood pressure and preeclampsia (27)
(see the Box: PCOS and Pregnancy
Care). They may also have an in-
creased risk for miscarriage; however,
the evidence is less clear.

Which laboratory tests are useful
in diagnosis?
Various laboratory tests can be
helpful for diagnosing PCOS
(Table 2). In general, serum an-
drogen measurements are used to
confirm hyperandrogenemia,
which is 1 of the 3 diagnostic cri-
teria for PCOS of which 2 are re-
quired for diagnosis. Hyperandro-
genemia occurs in PCOS from
excess ovarian and adrenal andro-
gen production. Most women
with the disorder have increased
total and free testosterone levels,
and the free testosterone level may
be significantly increased in obese
women because of the effects of
increased body weight on lowering
the level of sex hormone–binding
globulin. The androstenedione
level is also increased in PCOS
and may be slightly more sensi-
tive; however, it is not often used
in clinical practice.

PCOS and Infertility
• Infertility is common in PCOS
• Women with PCOS and fertility

concerns should be referred to a
specialist

• A full infertility workup of both
partners should precede drug therapy
for infertility

• Lifestyle modifications, especially weight
loss if obese, may improve fertility

• Drug treatments as well as surgical
approaches to infertility can be used

• Pregnancy can be achieved in many if
not most women with PCOS

PCOS and Pregnancy Care
• Women with PCOS should plan their

pregnancies 
• Women with PCOS, like all women,

should receive folate supplementation
before pregnancy occurs

• Women with diabetes should try to
achieve optimal glycemic control
before pregnancy

• Antenatal screening for diabetes and
hypertension should be performed

• Closer follow-up during pregnancy
may be needed for women with PCOS
to avoid and manage pregnancy
complications
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Dehydroepiandrosterone sulfate
(DHEAS) level is often increased
but some clinicians believe it adds
little to the diagnosis. However, it
may be the only elevated androgen
in some patients, helping to deter-
mine that androgen excess is present.

A study that compared LH, follicle-stimu-
lating hormone (FSH), total testosterone,
DHEAS, and androstenedione levels in
women with clinical and radiographic evi-
dence of PCOS found elevated testosterone
and/or androstenedione levels in 78% and
determined that these were the most sensi-
tive markers (4, 28).

Another study found that an aggregate
of LH, FSH, and androstenedione levels
outperformed other markers (29). Scan-
danavian women with PCOS seem to
have more elevated levels of andro -
stenedione, and Boston women with
PCOS seem to have more elevated
testosterone (30).

These measurements are also used
to rule out androgen-producing
neoplasms. Androgen levels that
greatly exceed the upper range limit
of the assay suggest an androgen-
producing neoplasm that requires
further investigation.

Gonadotropin level is not a sensi-
tive diagnostic test for PCOS, but
it is helpful in ruling out other
causes of anovulation. Elevated 
levels of FSH imply ovarian failure
(e.g., premature menopause).

Impaired glucose tolerance is pres-
ent in 31% to 35% of the PCOS
population (12, 31).

A recent meta-analysis identified 35 relevant
studies and determined that women with
PCOS had increased prevalence of impaired
glucose tolerance (odds ratio [OR], 2.48 [95%
CI, 1.63 to 3.77]; for BMI-matched studies:
OR, 2.54 [CI, 1.44 to 4.47]), type 2 diabetes
(OR, 4.43 [CI, 4.06 to 4.82]; for BMI-matched
studies: OR, 4.00 [CI, 1.97 to 8.10]), and the
metabolic syndrome (OR, 2.88 [CI, 2.40 to
3.45]; for BMI-matched studies: OR, 2.20 [CI,
1.36 to 3.56]), but noted that few studies
have determined their incidence in women
with and without PCOS (32).

The ESHRE-ASRM case definition
of PCOS advised against testing for
insulin resistance by measuring in-
sulin and glucose because the normal
ranges are not well-defined. Insulin
resistance is usually a given, and in it-
self is not a reason for referral. The
glucose–insulin ratio is not helpful
and is not used. Most experts suggest
doing a 2-hour glucose tolerance test

Table 2. Laboratory and Other Studies for PCOS 
Test Notes

Serum testosterone Free (bioavailable) and total testosterone levels 
Androstenedione Not as common a test but may have slightly better sensitivity in

ultrasound-proven PCOS
LH, FSH High normal LH and normal FSH with ratio >2 consistent with

diagnosis
Serum prolactin May be slightly elevated in PCOS
DHEAS Although usually increased, not helpful for diagnosis; 

if markedly increased, consider adrenal neoplasia
Fasting glucose level Approximately 50% of women with glucose intolerance have a 

and glucose tolerance test normal fasting glucose level and an elevated level 2 hours after
a 75-g glucose load. However, the clinical significance and
treatment benefits of isolated postprandial hyperglycemia 
require further study.

Fasting cholesterol, Provides further assessment of cardiovascular risk
triglycerides, and HDL 
cholesterol

DHEAS = dehydroepiandrosterone sulfate; FSH = follicle-stimulating hormone; HDL = high-density
lipoprotein; LH = luteinizing hormone; PCOS = the polycystic ovary syndrome.
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or measuring hemoglobin A1C levels.
The major goal is to rule out glucose
intolerance.

Is an imaging study documenting
cystic ovaries necessary for
diagnosis?
Unless the diagnosis of PCOS is
already clear, clinicians can con-
sider ovarian ultrasonography.
Polycystic ovary morphology on
ultrasonography (preferably trans-
vaginal) is 1 of the 3 diagnostic
criteria in the European Society
for Human Reproduction and
Embryology/American 
Society for Reproductive Medi-
cine consensus definition of
PCOS, 2 of which are needed for
diagnosis.

Until recently, the definition of diag-
nostic features for polycystic ovaries
by ultrasonography was controver-
sial, but recent imaging advances,
such as high-frequency vaginal
probes and image-enhancing soft-
ware, have improved measurement
capabilities and resolution (7). The
criteria with sufficient specificity and

sensitivity to define polycystic
ovaries are the presence of ≥12 folli-
cles in each ovary measuring 2 to 9
mm in diameter or increased ovarian
volume (>10 cm3) (33).

What other diagnosis should
clinicians consider when
evaluating a patient for possible
PCOS?
The onset of symptoms is the most
important part of the history for
differentiating PCOS from other
causes of anovulatory menstrual 
irregularities. Consider PCOS for
women in whom menstrual irregu-
larity began at menarche and 
continued for well over 1 year, al-
though in some women it can take
up to 3 years to achieve normal
menstrual function. If symptoms
began years after puberty or have
suddenly worsened, consider other
diagnoses may be more likely
(Table 3). Excessively high andro-
gen levels may be secondary to ad-
renal or ovarian neoplasia (34).

Elements of follow-up for women
with PCOS are shown in Table 4.

Table 3. Differential Diagnosis of PCOS
Disease Characteristics Notes

Late-onset congenital May have same clinical presentation A rare condition compared with PCOS; a 
adrenal hyperplasia as women with PCOS; may be more screening 17-hydroxy-progesterone level 

virilized than one would expect for may suffice; the benefits of diagnosis (other 
PCOS and may have short stature; than symptom management) do not necessarily 
family history may be present outweigh the costs and inconvenience of 

performing ACTH-stimulation tests on all 
women with PCOS 

Androgen-producing Symptoms do not typically occur at Androgen levels are markedly elevated; 
neoplasms menarche; tend to be more severe and radiographic investigations are required 

are progressive over a short period; to definitively rule out neoplasia
tumors may be ovarian or adrenal in origin

Cushing syndrome May present at any time, although usually Best test for screening is a 24-hour urinary 
in adulthood (not adolescence); may be free cortisol test; if this is not possible, an 
slowly progressive; has symptoms similar overnight dexamethasone-suppression test 
to PCOS in mild cases. can be performed

Hyperprolactinemia Galactorrhea may or may not be present; Slightly high prolactin levels are seen with 
does not usually present at menarche; PCOS; if repetitively elevated, an MRI of the 
hyperandrogenemic symptoms are not pituitary sella is warranted
prominent

Pregnancy The possibility of pregnancy must be Beta-human chorionic gonadotropin should be 
considered in all women with amenorrhea measured

Hypothyroidism Hypothyroidism can lead to oligomenorrhea Screen with TSH
and/or amenorrhea and infertility

ACTH = adrenocorticotropic hormone; DHEAS = dehydroepiandrosterone sulfate; MRI = magnetic resonance imaging; 
PCOS = the polycystic ovary syndrome; TSH = thyroid-stimulating hormone.
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Table 4. Elements of Follow-up for PCOS
Category Issue How? How often? Notes

History Menstrual Menstrual Every 3–12 months, If menses are >3 months apart, a Provera challenge and/or oral 
pattern calendar depending on clinical contraceptive should be initiated 

situation
History Hyperandrogenic Documentation Every 3–6 months Hirsutism is slow to respond to therapy because of the long cycle 

symptoms of acne severity if clinical of hair follicle development; a minimum of 6 months is 
and hirsutism, manifestation is required to assess clinical efficacy 
including major and an 
frequency and indication for 
duration of treatment
topical measures 
(e.g., electrolysis)

History Pregnancy plans Ask! As clinically Pregnancies should be planned to ensure medical conditions are opti-
appropriate mized and that the woman is not on medication contraindicated in pregnancy

Physical Weight, waist Measure Each visit Reduction of abdominal obesity is associated with reduction in insulin 
examination circumference resistance and androgen levels 

Physical Blood pressure Measure At least annually Independent risk for cardiovascular disease; however, this is controversial 
examination if associated with PCOS independent of body weight

Physical Hyperandrogenism Assess hirsutism As clinically 
examination and acne appropriate

location and 
severity

Laboratory Glucose Fasting glucose Annually Although up to 35% of women have elevated 2-hour pc glucose and 
data intolerance or 2-hour fasting glucose <7.0, the clinical benefits of treating those diagnosed 

glucose after glucose challenge are not yet clear; clinical utility of insulin–
tolerance test glucose ratios has not been 

established 
Laboratory Serum lipids Fasting total Every 1–3 years To assess cardiovascular risk 

data cholesterol, 
triglyceride, and 
HDL cholesterol 
levels

Laboratory Liver function Only if patient is 
data tests receiving medication 

known to affect 
these tests

Nondrug Dietary and Assess patient As clinically appropriate Offer other health care professional assistance when appropriate
therapy exercise readiness to 

counseling make changes 
in diet and/or 
exercise

Drug therapy Adverse effects Depends on As clinically appropriate
medication used

HDL = high-density lipoprotein; PCOS = the polycystic ovary syndrome.

Diagnosis... The cause of PCOS is unclear, but it seems to involve both genetic
and environmental factors. Obesity increases the risk for PCOS. Clinicians should
consider PCOS in women with menstrual irregularity, infertility, signs of excess
androgen (hyperandrogenemia), and obesity (particularly abdominal). Diagnosis is
made after other medical conditions that cause irregular menstrual cycles and 
androgen excess are excluded and if at least 2 of the following are present: oligo-
ovulation or anovulation, elevated levels of circulating androgens or clinical mani-
festations of androgen excess, and polycystic ovaries on ultrasonography, accord-
ing to the 2004 ESHRE/ASRM international consensus. The onset of symptoms is
the most important part of the history for differentiating PCOS from other causes
of anovulatory menstrual irregularities. If symptoms began years after puberty or
have suddenly worsened, consider other diagnoses more likely, although a late di-
agnosis of PCOS is possible. Excessively high androgen levels should alert the cli-
nician to the possibility of adrenal or ovarian neoplasia.

CLINICAL BOTTOM LINE
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acceptable results. Topical medica-
tions may be useful for treating
acne. A treatment of 2% to 5% 
topical minoxidil is recommended
for alopecia (40).

If local measures do not provide ac-
ceptable results or if the symptoms
are moderate to severe, consider pre-
scribing drug therapy. Start with ei-
ther oral contraceptives alone or com-
bined with an antiandrogen agent,
depending on symptom severity and
patient preference. Oral contracep-
tives reduce androgen production,
and the addition of an antiandrogen
agent, such as spironolactone, im-
proves clinical results. Antiandrogen
agents should not be used without
oral contraceptives because of the risk
for pregnancy and breakthrough
bleeding. There is little evidence that
one antiandrogen agent is superior to
another (41, 42). Start with an 
estrogen–progestin contraceptive for
6 months. If improvement is insuffi-
cient, add an antiandrogen, such as
spironolactone. If improvement is
good, continue the estrogen–
progestin prescription.

Controversy exists over the effects of
estrogen–progestin contraceptives on
glucose tolerance, and limited evi-
dence suggests that these agents may
worsen insulin resistance and glucose
tolerance in women with PCOS (43).
The cardiovascular effect of these
contraceptives in women with PCOS
is unknown, but they have been asso-
ciated with a increased risk for car-
diovascular arterial events, especially
in older women who smoke (44).

Anovulation
Drug therapy is also useful when
anovulation causes oligomenorrhea or
amenorrhea (after pregnancy has
been excluded). Prolonged amenor-
rhea increases the risk for endometrial
carcinoma, thus requiring withdrawal
bleeds. In most women who do not
desire pregnancy, oral contraceptives
provide regular menses and prevent
endometrial hyperplasia.

What is the role of diet in the
management of patients with PCOS?
Dietary education is required not
only for the immediate benefit of
weight reduction but also for
long-term reduction of cardiovas-
cular risk. Clinicians should en-
courage overweight patients to
lose a realistic amount of weight
through diet and exercise. Loss of
abdominal fat seems to be crucial
to restore ovulation. Even moder-
ate weight loss of 2% to 5% of
total body weight has been shown
to improve menstrual regularity
and ovulatory function, hirsutism,
insulin sensitivity, and response
to fertility medication (35-38).

It is commonly believed that a
high-protein diet is better for
women with PCOS, and this is
often advocated in diet books
and Web sites. However, a study
comparing a low-calorie, high-
protein diet and a low-calorie,
high-carbohydrate diet found
significant weight loss and im-
provement in reproductive and
metabolic abnormalities in both
groups but no benefit of the
high-protein regimen (39). Pa-
tients should be referred to a di-
etician for dietary modifications.

When is drug therapy appropriate
for management, and what drug
options are available?
Drug therapy is aimed at treating
the symptoms of PCOS. The
choice of drugs depends on the 
patient’s preference and primary
symptoms (Table 5). If infertility is
not the primary concern, then
treatment is aimed at reducing the
undesired effects of excess andro-
gen and restoring regular menses to
prevent endometrial hyperplasia.

Excess androgen
Local measures, such as shaving
and waxing, possibly combined
with topical treatment with the 
antiprotozoal eflornithine, which
retards hair growth, may provide

Treatment
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The use of metformin, a biguanide
drug used to treat type 2 diabetes, is
increasingly common in the treat-
ment of PCOS, although it is not ap-
proved by the U.S. Food and Drug
Administration for this indication.
Insulin sensitizers, such as metformin,

seem to improve ovulation and restore
menses, and may be appropriate
when there is evidence of insulin re-
sistance. However, according to the
authors of one review, the benefits
may not be so significant (45). The
“wide range of benefits in metabolic,

Table 5. Drug Therapy for PCOS
Agent Mechanism of Action Dosage Benefits Side Effects Notes

Oral contraceptive Reduces ovarian Depends on Provides menstrual Same as with all oral Choose oral contraceptives 
androgen production, formulation regularity and contraceptives; more with the least androgenicity; 
decreases LH reduces hyperandro- breakthrough bleeding preparations that combine the 
production genic manifestations occurs with lower-dose antiandrogen cyproterone 

while providing preparations; potential acetate with ethinyl estradiol 
contraception; long- for worsening insulin are available in some countries 
term benefits in PCOS resistance (not the U.S.)
may include improved 
body composition and 
insulin sensitivity and 
lower free testosterone 
levels compared with 
nonusers

Spironolactone Androgen-receptor 50–200 mg/d Improves hyoerandrogenic Hyperkalemia, breast 
inhibitor manifestations tenderness, breakthrough 

bleeding; contraception 
is required because of 
the potential for 
feminization of male 
infants

Cyproterone Androgen-receptor 25–50 mg/d Potent antiandrogen Abnormal liver func- Not available in U.S.
acetate inhibitor on day 1–10 agent tion tests; delayed menses   

of menstrual for 2–3 days if on oral  
cycle or 2 mg/d contraceptive; contra- 
in combination ception is required because 
with oral of the potential for feminiz-
contraceptive ation of male infants

Finasteride 5-alpha-reductase 5 mg/d Potent antiandrogen Contraception is required 
inhibitor that agent because of the potential for 
reduces peripheral feminization of male infants
conversion of 
testosterone into 
DHT (active 
metabolite on 
the skin)

Eflornithine Blocks ornithine Topical Slows hair growth Acne, pseudofolliculitis 
decarboxylase cream bid everywhere or just barbae
(required for growth on face
and differentiation 
of the hair follicle)

Metformin Insulin sensitizer 500–1000 mg Improves glucose GI upset, potential Most, but not all, evidence 
(primarily at bid tolerance, promotes for lactic acidosis suggests a benefit with 
the liver) weight loss, may restore (although this population metformin; all studies have 

menstrual regularity, may usually not at risk), been small, have had a short 
improve clinical response long-term consequences follow-up (6 mo), have 
to clomiphene in obese not known included only obese patients, 
women; improves health- and/or have lacked placebo 
related quality of life, control; larger long-term 
emotional distress, and studies are necessary; fertility 
sexuality; may also reduce may be restored, so it is 
testosterone levels important that appropriate

contraception is used if preg-
nancy is not desired 

bid = twice daily; DHT = dihydrotestosterone; GI = gastrointestinal; LH = luteinizing hormone; PCOS = the polycystic ovary syndrome.
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reproductive, and clinical measures
have been reported from nonrandom-
ized trials with metformin,” they
note, and “close inspection of results
from the adequately controlled studies
shows that the benefits are modest.”
Long-term benefits also remain 
unknown (46).
A 2007 Cochrane review found that al-
though oral contraceptive agents im-
proved menstrual pattern and serum an-
drogen levels compared with metformin,
metformin reduced fasting insulin and
lowered triglyceride levels better than oral
contraceptives (47). Data were very limited
on the development of cardiovascular dis-
ease, endometrial cancer, or diabetes, and
there were no data comparing insulin-
sensitizing drugs aside from metformin
and oral contraceptives. There is no con-
sensus on predictors of response or on the
recommended dose, including whether
the dose should be based on body weight
and other factors (13).

When insulin sensitizers are pre-
scribed, it is important to tell
women explicitly that their likeli-
hood of ovulation is increased, and
thus so is fertility. This is particu-
larly important if pregnancy is not
desired. Sexually active women
with PCOS may become pregnant,
even if they are not menstruating
regularly and especially if they are
successfully losing weight or being
treated with insulin sensitizers.

When fertility is the primary
concern, which treatment options
are available?
Up to 74% of women with PCOS
have infertility issues (16). Many
women with infertility related to
PCOS can be treated successfully.
Treatment includes lifestyle modifica-
tions, including weight loss if needed,
and the antiestrogen medication
clomiphene citrate (48). Because of
the nature of the condition, older
women with PCOS may have superi-
or ovarian reserves as they age (49).
Clomiphene is an estrogen-like
hormone that acts to increase levels
of FSH and LH and improves the
chances of ovulation. Sometimes

clomiphene is used in combination
with insulin sensitizers, such as
metformin; however, a recent ran-
domized clinical trial did not show
a benefit of this approach.

In a randomized, controlled trial (RCT), 626
infertile women with PCOS received
clomiphene citrate plus placebo, extend-
ed-release metformin plus placebo, or
clomiphene and metformin combined un-
til pregnancy was confirmed or 6 months
had passed (50). The conception rate
among women who ovulated was lower
in the metformin group (21.7%) than in the
clomiphene group (39.5%; P=0.002) or in
the combination-therapy group (46.0%,
P<0.001). Rates of first-trimester pregnan-
cy loss were similar among the groups. The
live-birth rate was 22.5% (47 of 209 partic-
ipants) in the clomiphene group, 7.2% (15
of 208) in the metformin group, and 26.8%
(56 of 209) in the combination-therapy
group (P<0.001 for metformin vs. both
clomiphene and combination therapy; P =
0.31 for clomiphene vs. combination ther-
apy). The investigators concluded that
clomiphene was superior to metformin in
achieving live birth, although multiple
births was a complication (occurring in
6.0% in the clomiphene group vs. 0% in the
metformin group and 3.1% in the combi-
nation-therapy group).

Another RCT, which included 171 women
with PCOS, randomized those with BMI
>32 kg/m2 to receive placebo (“standard
care”) or metformin and women with BMI
≤32 kg/m2 to receive clomiphene citrate
(CC “standard care”), metformin, or both
(51). For the women with BMI >32 kg/m2,
the clinical pregnancy and live-birth rates
by 6 months were 22% (7 of 32 partici-
pants) and 16% (5 of 32), respectively, with
metformin, and 15% (5 of 33) and 6% (2 of
33), respectively, with placebo. For women
with BMI ≤32 kg/m2, the clinical pregnan-
cy and live-birth rates were 40% (14 of 35)
and 29% (10 of 35) with metformin, 39%
(14 of 36) and 36% (13 of 36) with CC, and
54% (19 of 35) and 43% (15 of 35) with
combination metformin plus CC. The in-
vestigators concluded that metformin pro-
vided no benefit to “standard care,” and
noted that pregnancy and live-birth rates
were low in women with BMI >32 kg/m2

regardless of the treatment.

A recent Cochrane review found little evi-
dence that metformin improves live-birth
rates in women with PCOS, whether it is
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used alone, combined with clomiphene, or
compared with clomiphene (52). The re-
viewers, who analyzed 31 trials (2537
women), 27 of which used metformin
(2150 women), concluded that its use is
limited in improving reproductive out-
comes in women with PCOS.

Women who are insensitive to
clomiphene may be treated with go-
nadotrophins or laparoscopic ovarian
surgery to prompt ovulation. Go-
nadotrophins can effectively improve
fertility; however, a frequent result in
women with PCOS is overproduc-
tion of follicles, leading to the ovari-
an hyperstimulation syndrome and
multiple pregnancies.

Laparoscopic ovarian surgery, com-
monly referred to as laparoscopic
ovarian “drilling” (LOD), is an al-
ternative that does not trigger ovar-
ian hyperstimulation or the chances
of multiple pregnancy.

A multicenter study from the Netherlands
randomized 168 patients resistant to
clomiphene to either laparoscopic ovarian
diathermy (electrocautery; n = 83) or induc-
tion of ovulation with recombinant FSH (n =
85). After 6 months, the initial cumulative
pregnancy rate was 34% in the diathermy
group compared with 67% with FSH. The
women who did not ovulate after diathermy
received clomiphene and FSH, resulting in a
similar cumulative pregnancy rate in each
group (67%) by 12 months (53).

A Cochrane review found similar rates of
live birth and miscarriage in women with
clomiphene-resistant PCOS undergoing
gonadotrophin treatment and LOD (54).
They concluded that LOD provides the ad-
vantage of a reduced rate of multiple preg-
nancies; however, they noted that con-
cerns exist regarding possible long-term
effects of LOD on ovarian function.

Women with PCOS who are obese
may have a particularly difficult time
getting pregnant and should be en-
couraged to pursue moderate weight
loss to improve reproductive func-
tion. Obesity can also make fertility
treatment more difficult to monitor
because it makes it harder to see the
number of developing follicles in the
ovaries, and this can increase the risk

for multiple ovulation and multiple
pregnancy (13).

Infertility treatment generally calls
for a specialist. Clinicians should 
refer patients to a reproductive en-
docrinologist or an infertility special-
ist for treatment. A full infertility
work-up of both partners should be
done before drug therapy is initiated.

What are the treatment options
for hirsutism?
Excess hair growth can have both
physical and psychological effects on
women. When hirsutism is the major
sign, some women prefer nonsystemic
therapy if an acceptable cosmetic re-
sult can be achieved. Local measures
for hair removal include shaving, wax-
ing, depilatories, lasers, and electroly-
sis, depending on personal preference,
location, and extent of hair growth.
Topical eflornithine cream can effec-
tively retard hair growth and may be
combined with laser treatment or oth-
er measures of hair removal (42).

With severe hirsutism, it is usually
necessary to combine systemic and
nonsystemic therapies to achieve
good results. Oral contraceptives are
widely prescribed for hirsutism as well
as acne. The antiandrogen agent
cyproterone, in combination with oral
contraceptives, is considered one of
the most effective treatments of hir-
sutism; however, common side effects
include reduced libido, tiredness, and
liver function changes (7). Hirsutism
is slow to respond to therapy, and a
minimum of 6 months is required to
assess effectiveness.

There is some evidence that insulin-
sensitizing agents might improve
hirsutism and acne because insulin re-
sistance affects both disorders; how-
ever, use of these drugs for cosmetic
purposes is not recommended (45).

What are the risks for prolonged
amenorrhea, and are there
interventions to minimize these risks?
Several disorders that are common in
women with PCOS, including obesi-
ty, hyperinsulinemia, diabetes, 
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anovulatory cycles, and high andro-
gen levels, are associated with an 
increased risk for endometrial carci-
noma (55). Women with PCOS have
elevated estrogen levels that cause en-
dometrial proliferation and, thus, in-
crease risk for endometrial carcinoma.

Clinicians should encourage
women to report >3 months of
amenorrhea so that a progesterone
challenge can be given, if appropri-
ate. In women with PCOS who
have not had menstrual bleeding
for ≥1 year, endometrial biopsy may
be warranted (56).

When deciding whether to obtain 
a biopsy, it may be useful to order an
ultrasound to measure endometrial
thickness (57). The role of ultra-
sound measurements of endometrial
thickness to diagnose endometrial
cancer in premenopausal women is
unclear. Consider office biopsy if the
endometrium is >14 mm.

Either cyclic progestin or oral con-
traceptives with combination estro-
gen and progestin are used to pre-
vent endometrial proliferation.
Insulin-sensitizing drugs or weight
loss can also effectively increase ovu-
latory events in women with PCOS.

Does pregnancy in women with
PCOS carry specific risks?
The risk for gestational diabetes and
possibly preeclampsia is increased 
during pregnancy in women with 
PCOS. Occurrence of the 

hyperstimulation syndrome may also
occur if gonadotropins were used to
induce ovulation. Therefore, planning
pregnancy is particularly important for
women with PCOS, so that such risk
factors as diabetes, hypertension, and
obesity can be reduced to the extent
possible before conception and fol-
lowed carefully throughout the preg-
nancy. Clinicians should ask women
about their pregnancy plans, discuss
the potential for complications, and
screen for diabetes and hypertension
before they become pregnant.

Medical conditions that are present
before pregnancy should be addressed
in advance to ensure optimal out-
comes. It is particularly important for
diabetics to achieve excellent glycemic
control before becoming pregnant to
reduce the risk for congenital anom-
alies. Antihypertensive therapy may
need to be adjusted before concep-
tion, particularly in patients using 
angiotensin-convertin enzyme in-
hibitors. All women (even those
without PCOS) should plan their
pregnancies so that they can receive
proper folate supplementation.

Women at risk for complications
during pregnancy require closer fol-
low-up and more fetal monitoring
throughout the pregnancy. In addi-
tion to increased maternal risk, the
fetus is also at increased risk for
neonatal complications, including
preterm birth and neonatal inten-
sive care unit admission (58).

Treatment... Clinicians should encourage patients with PCOS who are overweight
to lose a realistic amount of weight through diet and exercise. Even moderate
weight loss can improve menstrual regularity and ovulatory function, hirsutism,
insulin sensitivity, and response to fertility medication. Drug therapy is aimed at
treating the symptoms of PCOS. If the patient is not seeking pregnancy, an oral
contraceptive agent, sometimes combined with an antiandrogen agent, is com-
monly used. If the patient is seeking pregnancy, clomiphene is commonly used.
Women with PCOS who are pregnant face an increased risk for complications and
require special attention. An insulin sensitizer, such as metformin, may also be
used to improve symptoms. PCOS may increase risk for endometrial carcinoma.
Clinicians should encourage women to report prolonged amenorrhea so that a
progesterone challenge or endometrial biopsy can be done if needed.

CLINICAL BOTTOM LINE
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The Polycystic
Ovary Syndrome

PIER Modules
www.pier.acponline.org
Access the PIER modules on the polycystic ovary syndrome, female

infertility, obesity, and type 2 diabetes. PIER modules provide
evidence-based, updated information on current diagnosis and
treatment in an electronic format designed for rapid access at the
point of care.

Patient Information
www.annals.intheclinic/tools
Access copies of the patient information sheet on the following page

for duplication and distribution to patients.
www.nichd.nih.gov/health/topics/Polycystic_Ovary_Syndrome.cfm
Access patient information on PCOS from the NIH’s National

Institute for Child Health and Human Development, plus
information on related clinical trials.

www.nlm.nih.gov/medlineplus/ovariancysts.html (English)
www.nlm.nih.gov/medlineplus/spanish/ovariancysts.html (Spanish)
Access patient information in English and Spanish on ovarian cysts

from the National Library of Medicine’s MEDLINE Plus.

Clinical Guidelines
www.aace.com/pub/pdf/guidelines/PCOSpositionstatement.pdf
Access the position statement on metabolic and cardiovascular

consequences of polycystic ovary syndrome, released in 2005, from
the American Association of Clinical Endocrinologists.

http://jcem.endojournals.org/cgi/content/full/92/12/4546
Access the position statement on glucose intolerance in PCOS,

released in 2007, from the Androgen Excess Society.
www.scribd.com/doc/7269923/PCOSObesity-Pcos-ESHRE-ASRM

-Consensus
Access the 2003 Rotterdam ESHRE-ASRM consensus statement on

diagnostic criteria and long-term health risks related to PCOS

Quality Measures
Development of quality measures for PCOS diagnosis and

management seem to be at an early stage, and Web sites of
professional groups, such as ESHRE, American College of
Obstetrics and Gynecology, Androgen Excess Society, and the
Endocrine Society, should be consulted for the latest information.
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beome pregnant. Rescreening should
occur annually in patients with im-
paired glucose tolerance and treated
with lifestyle modification and
weight loss. The authors state that
metformin may be used to treat or
prevent progression to impaired glu-
cose tolerance, but note that it
should not be mandated until there
are well-designed RCTs demonstrat-
ing efficacy.

The American Association of Clin-
ical Endocrinologists recommends
in its position statement that met-
formin should be considered the
initial intervention in most women
with PCOS and in particular in
those are overweight (60).

What do professional organizations
recommend regarding the care of
patients with PCOS?
In a position statement, the Andro-
gen Excess Society recommends that
all women with PCOS be screened
for glucose intolerance with the use
of a glucose-tolerance test at the ini-
tial presentation and every 2 years
thereafter. Rescreening should occur
every 2 years for patients with nor-
mal glucose tolerance, particularly
those wishing to become pregnant,
and more frequently if there are ad-
ditional risk factors (59). However,
there does not seem to be a consen-
sus among experts regarding the fre-
quency of screening for women who
are not pregnant or planning to

Practice
Improvement
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THINGS YOU SHOULD
KNOW ABOUT THE
POLYCYSTIC OVARY
SYNDROME

What is the polycystic ovary syndrome
(PCOS)?
• PCOS is a common hormonal disorder affecting 5%

to 10% of women.
• Many women don’t find out that they have PCOS

until they have difficulty getting pregnant.
• Women with PCOS have high levels of hormones

called androgens, which can destabilize normal 
ovulation.

• Having irregular, infrequent menstrual cycles is a
common symptom of PCOS.

• PCOS may cause small cysts to form in the ovary.
These cysts are detected by ultrasonography, an 
imaging test that shows the internal organs.

Who gets PCOS?
• PCOS can occur in women once they go through 

puberty.
• Symptoms often develop during the first year that

girls start menstruating.
• Doctors don’t know what causes PCOS. It seems to

run in families, but other factors seem to play a role,
too, such as body weight.

• PCOS is more common in overweight women.

What are the symptoms of PCOS?
• Irregular periods or no periods at all.
• Infertility.
• Excess hair growth on face, chest, and back.
• Severe acne, acne that develops in adulthood, or

acne that does not get better when it is treated.
• In severe cases, male-pattern hair loss.
• Raised, velvety brown discoloration on the nape of

neck, underarms, knuckles, and elbows.

How is it treated?
• Losing even a small amount of weight can reduce

symptoms and help your body ovulate more
normally.

• An oral contraception agent (“the pill”) can treat
physical symptoms, such as excess hair growth and
make periods more regular. It can be combined with
a drug called an “antiandrogen,” which prevents or
blocks the effects of too much androgen.

• Drugs that trigger ovulation, such as clomiphene,
can improve fertility and help you become pregnant.

Can you get pregnant if you have
PCOS?
• Most women who have PCOS are able to become

pregnant.
• Your doctor may prescribe a drug called clomiphene

that helps your ovaries to produce eggs.
• Lifestyle modifications, including weight loss, smok-

ing cessation, and exercise, can improve fertility and
increase the chances of pregnancy.

• Talk to your doctor if you have PCOS and wish to be-
come pregnant. You may benefit from seeing a fertil-
ity specialist.

For More Information
www.nichd.nih.gov/publications/pubs/upload/PCOS_booklet.pdf
Comprehensive booklet titled “Beyond Infertility: Polycystic

Ovarian Syndrome” on understanding PCOS, particularly PCOS-
caused infertility, from the NIH’s National Institute for Child
Health and Human Development.

www.hormone.org/polycystic/
Provides information for patients on PCOS symptoms and

treatment, plus a list of PCOS links, from the Hormone
Foundation, the public education affiliate of The Endocrine
Society.
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Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP, accessed at 
http://www.acponline.org/products_services/mksap/15/?pr31). Go to www.annals.org/intheclinic/ 

to complete the quiz and earn up to 1.5 CME credits, or to purchase the complete MKSAP program.

1. A 21-year-old woman is evaluated for a
7-year history of oligomenorrhea and
slowly progressive hirsutism. Menses
began at age 14 years and were always
irregular. She has gained weight at a rate
of approximately 4.5 kg (10 lb) per year.
Her facial hair has become progressively
thicker since age 18 years, and she now
menstruates only three to four times per
year. She is sexually active but does not
want to become pregnant at this time.
Family history is noncontributory, and
she takes no medications. 

On physical examination, vital signs are
normal, and BMI is 28. Prominent
terminal hairs are noted on the upper lip
and chin, with some on the upper cheeks
and chest; there is thick hair from the
pubis to the umbilicus. Results of a pelvic
examination and Pap smear are normal.

Laboratory studies reveal the following
information: dehydroepiandrosterone
sulfate, 4.3 µg/mL (11.6 µmol/L); human
chorionic gonadotropin, negative for
pregnancy; 17-hydroxyprogesterone, 
105 ng/dL (3.15 nmol/L) (normal, 
<400 ng/dL [12.0 nmol/L]); prolactin, 
11 ng/mL (11 µg/L); testosterone, total,
84 ng/dL (2.9 nmol/L); and thyroid-
stimulating hormone, 1.4 µU/mL 
(1.4 mU/L). The clinician also tested for
thyroid dysfunction and prolactinomas.

A progestin withdrawal challenge with
medroxyprogesterone acetate results in a
temporary resumption of menses.

Which of the following is the most
appropriate next step in management?

A. Measurement of free testosterone
level

B. Prednisone therapy
C. Spironolactone and oral

contraceptive therapy
D. Transvaginal ovarian ultrasonography

2. A 34-year-old woman is evaluated for a
6-month history of rapidly progressive
hirsutism, a 3-month history of acne and
weight gain, and a 2-month history of

irregular menses. She also notes that her
voice has deepened over the past month.
The patient has not menstruated for the
past 2 months despite having normal
menses previously. Family history is
unremarkable. She takes no medications. 

On physical examination, vital signs are
normal, and BMI is 26. There are coarse
hairs on the upper and lower lips, chin,
and sides of her face. Acne is present on
her face and back. She has no
galactorrhea. Pelvic examination reveals
an enlarged clitoris. 

Laboratory studies reveal the following:
follicle-stimulating hormone, 2 mU/mL 
(2 U/L); human chorionic gonadotropin,
negative for pregnancy; luteinizing
hormone, 1.2 mU/mL (1.2 U/L); prolactin,
17 ng/mL (17 µg/L); testosterone, total,
326 ng/dL (11.3 nmol/L); and thyroid-
stimulating hormone, 1.1 µU/mL 
(1.1 mU/L).

A. CT of the abdomen and pelvis
B. Measurement of the serum estradiol

level
C. Measurement of the serum free

testosterone level
D. Progestin withdrawal challenge

3. A 23-year-old woman is evaluated after
having no menses for 6 months. She
began menstruating at age 12 years, and
menses have always been regular. The
patient reports no recent weight gain,
voice change, or facial hair growth; she
says she may even have lost some weight
recently and tends to feel warm. She is
not sexually active. There is no family
history of infertility or premature
menopause. 

On physical examination, temperature is
normal, blood pressure is 115/72 mm Hg,
pulse rate is 66/min, respiration rate is
14/min, and BMI is 22. She has no acne,
hirsutism, or galactorrhea. Her thyroid
gland is slightly enlarged. Visual field
testing yields normal results. 

Results of standard laboratory studies are
normal, including thyroid-stimulating
hormone and free thyroxine (T

4
) levels; a

human chorionic gonadotropin level is
negative for pregnancy. 

Which of the following is the most
appropriate first step in evaluation?

A. Hysterosalpingography
B. Measurement of serum follicle-

stimulating hormone and prolactin
levels

C. Measurement of total serum
testosterone level

D. D Pelvic ultrasonography

4. A 26-year-old woman is evaluated for a
4-month history of amenorrhea. Menses
began at age 13 years. At age 18 years,
the patient was placed on an oral
contraceptive pill to control heavy
bleeding. She discontinued the oral
contraceptive pill 4 months ago because
she and her husband want to become
pregnant, and she has had no menses
since then. There is no family history of
infertility or premature menopause. 

On physical examination, vital signs are
normal, and BMI is 24. There is no acne,
hirsutism, or galactorrhea. Examination
of the thyroid gland and visual field
testing yield normal findings. Pelvic
examination findings are also normal. An
office pregnancy test is negative. 

Laboratory studies reveal the following:
follicle-stimulating hormone, 2 mU/mL 
(2 U/L); prolactin, 17 ng/mL (17 µg/L);
thyroid-stimulating hormone, 1.1 µU/mL
(1.1 mU/L); and thyroxine (T

4
), free, 

1.0 ng/dL (12.9 pmol/L).

Which of the following is the most
appropriate next diagnostic test?

A. Measurement of the plasma
dehydroepiandrosterone sulfate level

B. Measurement of serum estradiol level
C. MRI of the pituitary gland
D. Progestin withdrawal challenge

Downloaded From: http://annals.org/ by a University of California San Diego User  on 01/21/2015


