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Polycystic ovary syndrome (PCOS) is the most common 
endocrinopathy affecting women of childbearing age, with 
a prevalence between 8% and 13%.1 The pathophysiology of 
PCOS is complex and multifactorial, including genetic and 
environmental factors that contribute to deficient signaling 
in the hypothalamic-pituitary-ovarian axis and to ovarian 
and adrenal hyperandrogenism. Metabolic, dermatologic, 
and gynecologic features of PCOS are thought to be subse-
quent manifestations of insulin resistance. This article pres-
ents evidence-based answers to common questions about 
the diagnosis and management of PCOS. Figure 12-4 and 
Figure 22,4,5 are algorithms for the diagnosis and manage-
ment of PCOS.

How Does PCOS Present?
Patients with PCOS may be asymptomatic, or they may have 
multiple metabolic, dermatologic, or gynecologic manifesta-
tions. Patients often present with signs of hyperandrogenism, 
irregular menses, or infertility.3,4 PCOS may be suspected 

after the incidental discovery of multiple ovarian cysts on 
ultrasonography, although most patients with incidentally 
detected polycystic ovaries on imaging do not have PCOS.

EVIDENCE SUMMARY

In a meta-analysis of 24 studies of unselected adult women, 
approximately 13% had hirsutism, 11% had hyperan-
drogenemia, 28% had polycystic ovaries, and 15% had 
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Polycystic ovary syndrome (PCOS) is the most common endocrinopathy affecting women of childbearing age. Its com-
plex pathophysiology includes genetic and environmental factors that contribute to insulin resistance in patients with this 
disease. The diagnosis of PCOS is primarily clinical, based on the presence of at least two of the three Rotterdam criteria:​ 
oligoanovulation, hyperandrogenism, and polycystic ovaries on ultrasonography. PCOS is often associated with hirsut-
ism, acne, anovulatory menstruation, dysglycemia, dyslipidemia, obesity, and increased risk of cardiovascular disease and  
hormone-sensitive malignancies (e.g., at least a twofold increased risk of endometrial cancer). Lifestyle modification, includ-
ing caloric restriction and increased physical activity, is the foundation of therapy. Subsequent management decisions 
depend on the patient’s desire for pregnancy. In patients who do not want to become pregnant, oral contraceptives are 
first-line therapy for menstrual irregularities and dermatologic complications such as hirsutism and acne. Antiandrogens 
such as spironolactone are often added to oral contraceptives as second-line agents. In patients who want to become preg-
nant, first-line therapy is letrozole for ovulation induction. Metformin added to lifestyle management is first-line therapy for 
patients with metabolic complications such as insulin resistance. Patients with PCOS are at increased risk of depression and 
obstructive sleep apnea, and screening is recommended. (Am Fam Physician. 2023;​107(3):264-272. Copyright © 2023 Ameri-
can Academy of Family Physicians.)

WHAT’S NEW ON THIS TOPIC

Polycystic Ovary Syndrome

In 2018, the International PCOS Network unanimously 
upheld the 2003 Rotterdam diagnostic criteria (Table 1).

Individuals with PCOS have a twofold to threefold 
increased prevalence of prediabetes and type 2 diabetes 
mellitus and a nearly fourfold increased prevalence of 
obstructive sleep apnea compared with those who do not 
have PCOS.

A 2019 Cochrane review concluded that lifestyle inter-
ventions for PCOS may reduce free androgen index, body 
weight, and body mass index and increase sex hormone–
binding globulin levels.

PCOS = polycystic ovary syndrome.
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oligoanovulation.6 Polycystic ovaries are often nonpatho-
logic, found in as many as 62% of patients with normal 
ovulation;​ this percentage declines with age.7 Even without 
PCOS, 9% to 14% of women of childbearing age have irreg-
ular menses, 10% have hirsutism, and 12% have infertility 
(i.e., the failure to conceive within 12 months of initiating 
unprotected intercourse).8-10 The prevalence of these condi-
tions in the general population underscores the importance 
of meeting more than one of the Rotterdam criteria for 
diagnosis of PCOS.

What Is the Recommended Diagnostic 
Evaluation?
A clinical diagnosis of PCOS can generally be made with a 
history, a physical examination, and basic laboratory testing. 
There is no single diagnostic test for PCOS. Instead, clinical 
criteria are used, most commonly the 2003 Rotterdam crite-
ria (Table 1).4,11-14 After disorders with overlapping features 

have been excluded, the diagnosis of PCOS in adults requires 
the presence of at least two of the three Rotterdam criteria:​ 
oligoanovulation, hyperandrogenism, and polycystic ovaries 
on ultrasonography.

At a minimum, nonpregnant patients with suspected 
PCOS should undergo evaluation to exclude thyroid dys-
function, hyperprolactinemia, and nonclassic congenital 
adrenal hyperplasia.3 Further laboratory and imaging eval-
uation depends on the patient’s presentation (Figure 12-4 and 
Table 23,14).

EVIDENCE SUMMARY

In 2018, the International PCOS Network unanimously 
upheld the 2003 Rotterdam criteria for diagnosis of PCOS.4 
Hyperandrogenism can be diagnosed clinically in female 
patients by the presence of excessive acne, androgenic alope-
cia, hirsutism (terminal hair in a male-pattern distribution), 
or seborrhea.3,13 Patients can be evaluated biochemically for 

FIGURE 1

Approach to the diagnosis of PCOS.

Adapted with permission from Williams T, Mortada R, Porter S. Diagnosis and treatment of polycystic ovary syndrome. Am Fam Physician. 2016;​
94(2):​108, with additional information from references 3 and 4.

Patient meets clinical criteria for PCOS (Table 1)?

Consider serum androgen 
test and/or ovarian ultraso-
nography if abnormal result 

could lead to diagnosis

Findings meet 
criteria for PCOS

Pregnancy test and serum thyroid-stimulating hor-
mone, prolactin, and 17-hydroxyprogesterone* levels to 
rule out pregnancy, thyroid dysfunction, hyperprolac-
tinemia, and nonclassic congenital adrenal hyperplasia

Findings normal

Normal findings Normal findings Normal findingsNormal findingsNormal findings

Diagnosis of PCOS confirmed

PCOS = polycystic ovary syndrome.

*—Morning measurement, preferably during follicular phase.

No Yes 

Change in hat/glove 
size, protruding jaw, 

impaired vision

Insulin-like 
growth factor 1 
level to rule out 

acromegaly

Dorsocervical fat 
pad, purple striae, 

hypertension

Cortisol level (saliva or 
urine) or dexametha-
sone suppression test 

to rule out Cushing 
syndrome

Severe virilization (change 
in voice, clitoromegaly, 

rapid onset)

Total testosterone and dehydro
epiandrosterone sulfate levels,* then 
ovarian ultrasonography or adrenal 

gland computed tomography or 
magnetic resonance imaging to rule 

out androgen-​secreting tumor

Hot flashes, 
urogenital 
symptoms

Serum follicle-​
stimulating hormone 
and estradiol levels 
to rule out primary 

ovarian insufficiency

Low body weight, 
eating disorder, or 
excessive exercise

Serum luteinizing 
hormone, follicle-​

stimulating hormone, 
and estradiol levels to 
rule out hypothalamic 

amenorrhea
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hyperandrogenism at least three months after stopping hor-
monal contraception.4,14

Evaluation of androgen levels in female patients is further 
complicated by the lack of standardized testosterone assays 
in the United States.15 The International PCOS Network 
recommends checking a calculated free testosterone level, 
free androgen index, or calculated bioavailable testosterone 
level, based on results of high-quality measurement tech-
niques such as liquid chromatography–mass spectrometry 
or extraction chromatography immunoassays.4

How Is PCOS Diagnosed in Adolescents?
Because the Rotterdam criteria for PCOS in adults overlap 
with normal pubertal physiologic changes, the diagnosis in 
adolescents requires the presence of both oligoanovulation 
and hyperandrogenism for at least two years postmenarche.4,11 

Ultrasound findings are not recommended as a diagnostic 
criterion in adolescents because polycystic ovaries can be a 
part of normal ovarian morphology in this age group. The 
International PCOS Network recommends waiting until at 
least eight years after menarche to consider ultrasound find-
ings in the diagnosis of PCOS.4

EVIDENCE SUMMARY

Oligoanovulation is common in the two years following men-
arche because of immaturity of the hypothalamic-pituitary- 
ovarian axis. By the third year postmenarche, regular cycles 
(occurring every 21 to 45 days) are established in 95% of 
adolescents, although irregular cycles can persist for up to 
five years even in those without PCOS.11,16

The International PCOS Network and the Interna-
tional Consortium of Pediatric Endocrinology agree that a 

FIGURE 2

Management of polycystic ovary syndrome.

Adapted with permission from Williams T, Mortada R, Porter S. Diagnosis and treatment of polycystic ovary syndrome. Am Fam Physician. 2016;​
94(2):​109, with additional information from references 4 and 5.

Patient desires pregnancy or ovulation induction?

Note: Treatment options vary depending on desire for fertility. Lifestyle modification is a central part of treatment 
for all manifestations of polycystic ovary syndrome.

*—Clomiphene is preferred over metformin alone; however, combining these drugs has shown higher pregnancy 
and live birth rates in patients with a body mass index > 30 kg per m2.
†—Standard topical acne therapy includes retinoids, antibiotics, and benzoyl peroxide.
‡—Antiandrogens must be prescribed with contraception because they can cause undervirilization in a male fetus.

No Yes 

Anovulation 
or infertility

First line: letrozole

Second line: clomiphene*

Third line: metformin

Insulin resistance First line: lifestyle modification

Second line: metformin

Hirsutism First line: electrolysis

Acne First line: standard 
topical acne therapy†

Overweight 
or obesity 

First line: lifestyle modification

Insulin resistance First line: lifestyle modification

Second line: metformin

Anovulation 
or menstrual 
irregularities

First line: hormonal contraception, including 
the levonorgestrel-releasing intrauterine 
device or periodic progesterone withdrawal

Second line: metformin

Overweight 
or obesity

First line: lifestyle modification

Second line: antiobesity medications

Hirsutism First line: hormonal contraception

Second line: antiandrogen medications 
(e.g., spironolactone),‡ eflornithine, 
electrolysis, light-based therapies

Third line: metformin

Acne First line: hormonal contraception with or 
without standard topical acne therapy†
Second line: antiandrogen medications 
(e.g., spironolactone)‡
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diagnosis of PCOS in adolescents requires the presence of 
both oligoanovulation and hyperandrogenism for at least 
two years postmenarche.4,11 Polycystic ovary morphology, 
depending on the criteria used, is present in 30% to 40% of 
healthy adolescents.17

What Testing for Common Comorbidities 
Should be Performed?
Based on expert opinion, patients with PCOS should be eval-
uated for dyslipidemia, hypertension, dysglycemia, smoking, 
obstructive sleep apnea, and depression.4 Additional cancer 
screening is not recommended. Management of 
common comorbidities is summarized in Table 3.4

EVIDENCE SUMMARY

Patients with PCOS often have abnormal lipid 
levels, and the syndrome is independently associ-
ated with a 37% greater risk of hypertension, even 
after adjusting for other comorbidities.18,19 Indi-
viduals with PCOS have a twofold to threefold 
increased prevalence of prediabetes and type 2  
diabetes mellitus, a nearly fourfold increased 
prevalence of obstructive sleep apnea, and a more 
than twofold increased prevalence of depression 
and anxiety compared with those who do not 
have PCOS.20-22

Although individuals with PCOS have at least a 
twofold increased risk of endometrial cancer com-
pared with the general population, the absolute 
risk is relatively low.23 Routinely screening patients 
with PCOS for endometrial cancer is not recom-
mended, but physicians should maintain a low 
threshold to evaluate for this malignancy. Trans-
vaginal ultrasonography, endometrial biopsy,  
or both are recommended for patients with pro-
longed amenorrhea or abnormal uterine bleed-
ing, especially those who are overweight.4

How Should Menstrual Irregularities 
in Patients With PCOS Be Treated?
Management of menstrual irregularities and other 
manifestations depends on the desire for preg-
nancy. In patients with PCOS and oligomenorrhea 
who do not want to get pregnant, menses should 
be induced at least every three to four months to 
decrease the risk of endometrial cancer.4 The first-
line therapy is hormonal contraception. Long-
term contraception with a levonorgestrel-releasing 
intrauterine device or implant is ideal for patients 
who have difficulty adhering to oral contracep-
tives or those with contraindications to estrogen. 

In patients who do not desire contraception, periodic cyclic 
progesterone withdrawals (i.e., micronized progesterone, 200 
mg orally per day for 10 to 14 days, or medroxyprogesterone, 
5 to 10 mg orally per day for five to 10 days) are an option for 
inducing menses.

EVIDENCE SUMMARY

Nearly two-thirds of people with PCOS do not ovulate 
regularly.24 Although the optimal strategy for preventing 
endometrial cancer in these patients is unknown, the Inter-
national PCOS Network recommends a practical approach 

TABLE 1

Rotterdam Criteria for the Diagnosis of Polycystic 
Ovary Syndrome

Clinical finding

Adults (must have any 
two of the findings 
marked below)

Adolescents
(must have both of the 
findings marked below)*

Oligoanovulation† X X

Hyperandrogenism‡ X X

Polycystic ovaries on 
ultrasonography§ 

X  

Note:​ Criteria endorsed by the International PCOS Network and the International 
Consortium of Pediatric Endocrinology.

*—The presence of both oligoanovulation and hyperandrogenism is required for 
diagnosis in adolescents. Ultrasound findings are not recommended as a diag-
nostic criterion in this age group.4,11 
†—Oligoanovulation is defined as (1) primary amenorrhea by 15 years of age or 
more than three years after thelarche (breast development);​ (2) in women who 
are one year to less than three years postmenarche (onset of menses):​ men-
ses occurs less often than every 21 days or more often than every 45 days;​ (3) 
in women three years postmenarche up to the menopausal transition:​ menses 
occurs less often than every 21 days or more often than every 35 days or less 
than 8 cycles per year;​ or (4) in women one year postmenarche:​ a menstrual 
cycle lasting longer than 90 days. (If menses are regular but oligoanovulation is 
suspected, a serum progesterone level can be obtained about one week before 
the anticipated menses.)12 
‡—Hyperandrogenism is defined as (1) an elevated calculated free testosterone 
level, free androgen index, or calculated bioavailable testosterone level at least 
three months after stopping hormonal contraception (direct free testosterone 
assays should not be used);​ (2) the presence of hirsutism, defined as a modified 
Ferriman-Gallwey score ≥ 4 to 6, depending on ethnicity (count only terminal hairs 
that are ≥ 5 mm in length and hyperpigmented;​ self-treatment is common and may 
limit assessment);​ or (3) the presence of a hirsutism equivalent:​ androgenic alo-
pecia as defined by the Ludwig visual scale, acne vulgaris (or severe acne vulgaris 
in adolescents), or seborrhea.4,13 Conditions that must be excluded:​ androgen- 
secreting tumors, exogenous androgen exposure, Cushing syndrome, nonclassic 
congenital adrenal hyperplasia, acromegaly, primary hypothalamic amenorrhea, 
primary ovarian insufficiency, thyroid disease, prolactin disorders, and genetic defi-
ciencies of insulin action.14 
§—Transvaginal ultrasonography is preferred. Ultrasound findings should not be 
used as a criterion within eight years of menarche because of the high incidence 
of multifollicular ovaries in this life stage.4

Information from references 4 and 11-14. 
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that includes oral contraceptives or progestin therapy for 
induction of menses in patients with cycles longer than 90 
days.4 A 2020 Cochrane review found that levonorgestrel- 
releasing intrauterine devices are more effective than oral 
progesterone for reducing the risk of endometrial hyper
plasia progressing to endometrial cancer.5

What Lifestyle Behaviors Should Be 
Recommended for Patients With PCOS?
Multicomponent lifestyle intervention, including nutritional 
counseling, calorie-restricted diet, exercise (Table 4 4), and 
behavioral strategies, is recommended for all patients with 

PCOS who are overweight. No specific energy-equivalent 
diet appears to be superior;​ therefore, dietary changes should 
be tailored to food preferences. Weight loss exceeding 5% of 

TABLE 2

Differential Diagnosis of Polycystic Ovary 
Syndrome

Diagnosis Testing

Acromegaly Insulin-like growth factor 1 level 

Androgen-secreting 
tumor

Calculated free testosterone level, 
free androgen index, or calcu-
lated bioavailable testosterone 
level, ideally using high-quality 
measurement techniques such 
as liquid chromatography–mass 
spectrometry or extraction chro-
matography immunoassays

Dehydroepiandrosterone sulfate

Cushing syndrome Cortisol level (saliva or urine) or 
dexamethasone suppression test 

Exogenous 
androgens

Inhibin B level

Genetic defects in 
insulin action

A1C level, oral glucose tolerance 
test 

Hyperprolactinemia Prolactin level

Nonclassic  
congenital adrenal 
hyperplasia 

17-hydroxyprogesterone level 
(measurement taken in the morn-
ing, preferably during follicular 
phase) 

Primary hypotha-
lamic amenorrhea

Follicle-stimulating hormone, 
luteinizing hormone, and estradiol 
levels, ideally on day 3

Primary ovarian 
insufficiency

Follicle-stimulating hormone and 
estradiol levels

Thyroid disease Thyroid-stimulating hormone level 
using third-generation test

Information from references 3 and 14.

TABLE 3

Management of Comorbidities in Patients 
With Polycystic Ovary Syndrome

Assess glycemic status at baseline using OGTT, fasting 
plasma glucose level, or A1C level;​ repeat every one to 
three years*

Counsel patient about smoking cessation, if applicable

Obtain fasting lipid profile in all patients with polycystic 
ovary syndrome (repeat based on hyperlipidemia and 
global cardiovascular disease risk)

Perform blood pressure measurement annually (or more 
often based on global cardiovascular disease risk)

Screen for cancer according to universal recommenda-
tions (no additional screening recommended)

Screen for depression 

Screen for sleep apnea

OGTT = oral glucose tolerance test.

*—OGTT preferred in those at high risk, defined as a body mass 
index > 25 kg per m2 in non-Asian patients or > 23 kg per m2 in Asian 
patients;​ history of impaired fasting glucose or gestational diabetes;​ 
family history of type 2 diabetes mellitus;​ hypertension;​ or high-risk 
ethnicity. All patients with polycystic ovary syndrome should have 
a 75-g OGTT during preconception counseling. If not completed 
at that time, an OGTT should be offered at < 20 weeks’ gestation 
and, if the result is within normal limits, repeated at 24 to 28 weeks’ 
gestation.

Information from reference 4. 

TABLE 4

Exercise Recommendations for Patients 
With Polycystic Ovary Disease

 Age group Physical activity Strength training

Adolescents 60 minutes per day of 
moderate- to vigorous-​
intensity activity in 
bouts of ≥ 10 minutes

At least three 
times per week

Adults 18 to 
64 years of 
age

150 minutes per week 
of moderate-intensity 
activity

75 minutes per week 
of vigorous-intensity 
activity

At least two 
times per week 
on nonconsec-
utive days

Information from reference 4.
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initial body weight has been linked to clinical improvement 
in fertility and metabolic parameters, but dietary interven-
tion improves health and quality of life even in the absence 
of weight loss. Physicians should explain the purpose of 
attempted weight loss, with attention to minimizing stigma 
and negative self-thoughts. Smoking cessation is recom-
mended for all patients with PCOS who smoke.

EVIDENCE SUMMARY

A 2018 systematic review found no significant differences 
among various diets for most outcomes. However, overall, 
diets aimed at restricting calories benefited patients with 
PCOS, independent of weight loss.3,4 A 2019 Cochrane 
review concluded that lifestyle interventions may reduce 
free androgen index, body weight, and body mass index 
(BMI) and increase sex hormone–binding globulin levels.25

No studies included in the systematic reviews addressed 
the effect of lifestyle interventions on live birth or miscar-
riage. The American Society for Reproductive Medicine 
and the European Society of Human Reproduction and 

Embryology recommend that patients receive counseling 
on lifestyle modification, including modest weight loss 
and physical activity, before interventions for ovulation 
induction are considered.26 A secondary analysis of two 
randomized controlled trials found that delaying ovulation- 
inducing pharmacotherapy until after patients achieve 
approximately 6% weight loss in a 16-week intervention 
resulted in a statistically significant increase in rates of ovu-
lation and live birth.27

What Is the First-Line Drug Therapy 
for Metabolic Manifestations of PCOS?
Metformin is the first-line drug therapy for metabolic man-
ifestations of PCOS such as insulin resistance, although it is 
likely inferior to lifestyle modification, especially for preven-
tion of diabetes.

EVIDENCE SUMMARY

A 2018 systematic review found that metformin (median 
daily dosage of 1,500 mg) is superior to placebo for the 

SORT:​ KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 

rating Comments

All nonpregnant patients with suspected PCOS should be evaluated 
for thyroid dysfunction, hyperprolactinemia, and nonclassic congen-
ital adrenal hyperplasia.3

C Expert opinion and consensus guideline in 
the absence of RCTs

Patients can be evaluated biochemically for hyperandrogenism at 
least three months after stopping hormonal contraception.4 

C Expert opinion and consensus guideline in 
the absence of RCTs

All patients with PCOS should be evaluated for metabolic abnormali-
ties (e.g., dyslipidemia, hypertension, dysglycemia).4,18-20

C Expert opinion and consensus guideline in 
the absence of RCTs

A calorie-restricted diet is recommended for all patients with PCOS 
who are overweight.3,4,25,26

C Expert opinion and inconsistent 
effects in RCTs with disease oriented 
outcomes

Metformin in a daily dosage of 1,500 mg or higher should be offered 
to patients with PCOS and metabolic abnormalities (e.g., dysglyce-
mia, dyslipidemia).4,28 

B Consistent evidence from RCTs showing 
improved outcomes, although likely infe-
rior to lifestyle modification, especially for 
prevention of diabetes mellitus 

Hormonal contraception (e.g., oral contraceptives) should be used 
as the initial treatment for menstrual cycle irregularity, hirsutism, and 
acne in patients with PCOS who do not want to become pregnant.4,29 

A Consistent evidence from RCTs showing 
improved outcomes

Letrozole is the first-line drug therapy for patients with PCOS seeking 
ovulation induction.4,33

A Consistent evidence from RCTs showing 
improved outcomes for ovulation rate, 
pregnancy rate, and live birth rate

PCOS = polycystic ovary syndrome;​ RCT = randomized controlled trial.

A = consistent, good-quality patient-oriented evidence;​ B = inconsistent or limited-quality patient-oriented evidence;​ C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://​www.aafp.
org/afpsort.
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management of weight and low-density lipoprotein choles-
terol levels in patients with PCOS and a BMI greater than 25 
kg per m2 and for the management of fasting glucose, cho-
lesterol, and triglyceride levels regardless of BMI.4 An eight-
month randomized controlled trial showed that a 2,500-mg 
daily dosage has minimal additional benefits over a 1,500-
mg daily dosage.28

What Is the First-Line Drug Therapy 
for Menstrual Manifestations of PCOS?
Oral contraceptives are first-line drug therapy for oligomen-
orrhea. The lowest effective estrogen dose, such as 20 to 30 
mcg of ethinyl estradiol or its equivalent, is preferred, with 
attention to contraindications in the general population and 
to PCOS-specific risk factors such as elevated BMI, hyper-
lipidemia, and hypertension. Higher-dose (35 mcg) ethinyl 
estradiol preparations should not be considered for first-line 
therapy because of adverse effects, including increased risk 

of venous thromboembolism.4 In adolescents, oral contra-
ceptives with 30 mcg of ethinyl estradiol may preserve peak 
bone mineral density, although the effect on fracture risk is 
unknown.29

The Centers for Disease Control and Prevention’s Medical 
Eligibility Criteria for Contraceptive Use may assist when 
reviewing comorbidities and choosing an optimal contracep-
tive strategy in patients with PCOS.30 Metformin should be 
considered second-line drug therapy for oligomenorrhea.

EVIDENCE SUMMARY

A 2014 systematic review and meta-analysis found that the 
estrogen dose and progestin type used in an oral contracep-
tive do not influence the decline of total and free testoster-
one levels.31 However, a 2018 systematic review suggests that 
oral contraceptives containing levonorgestrel, norethin-
drone, or norgestimate are associated with the lowest risk 
of thromboembolism.4 A systematic review found that oral 

TABLE 5

Comparison of Infertility Treatments in Patients With Polycystic Ovary Syndrome

Comparison Letrozole Clomiphene

Drug class Aromatase inhibitor Selective estrogen receptor modulator

Line of therapy for ovula-
tion induction

First line Second line

Typical treatment 2.5 mg orally per day for five days

Typically start on day 3 of menstrual cycle (day 
2 to 5 is acceptable)*

If pregnancy is not achieved, repeat the above 
dosage;​ if still no success, increase to 5 mg daily

Maximum dosage is 7.5 mg daily

50 mg orally per day for five days

Typically start on day 3 of menstrual cycle 
(day 2 to 5 is acceptable)*

May repeat up to six cycles

Maximum dosage is 100 mg daily

Approximate monthly cost† $2 (generic) or $125 (brand) for five 2.5-mg 
tablets

$6 (generic;​ brand no longer available) for 
five 50-mg tablets

Live birth rate‡ Higher with letrozole vs. clomiphene

Risk of multiple pregnancy§ No statistical difference between letrozole and clomiphene

Risk of miscarriage No statistical difference between letrozole and clomiphene

Note:​ Clomiphene is approved by the U.S. Food and Drug Administration for the treatment of ovulatory dysfunction. Letrozole is used off label.

*—Induction of menses using progesterone is indicated if the patient does not have spontaneous menses. Potential regimens include micronized 
progesterone, 200 mg orally per day for 10 to 14 days, or medroxyprogesterone (Provera), 5 to 10 mg orally per day for five to 10 days.
†—Estimated lowest GoodRx price. Actual cost will vary with insurance and by region. Information obtained at https://​www.goodrx.com (accessed 
December 23, 2022;​ zip code:​ 66211).
‡—A meta-analysis of studies comparing letrozole with clomiphene showed that letrozole has a higher live birth rate, with a number needed to treat 
of 10 for one additional live birth.
§—There is an increased risk of multiple pregnancy with ovulation induction. There was no statistically significant difference between letrozole and 
clomiphene in rate of multiple pregnancy, but studies were not powered to show a difference.

Information from references 33-35.
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contraceptives with less than 30 mcg of ethinyl estradiol are 
associated with lower bone mineral density in adolescents, 
although an increase in fracture risk was not observed.29 
Oral contraceptives are superior to metformin for men-
strual regulation in adolescents and adults.4

What Is the First-Line Drug Therapy 
for Dermatologic Manifestations of PCOS?
Oral contraceptives are first-line drug therapy for hirsutism, 
acne, and androgen-related alopecia, with similar effective-
ness among various preparations. Antiandrogens such as spi-
ronolactone are second-line drug therapy for hirsutism and 
acne but should not be used without contraception because 
it can cause undervirilization in a male fetus. Metformin is 
considered third-line therapy.

EVIDENCE SUMMARY

The authors of a 2018 systematic review recommend con-
sidering the addition of antiandrogens such as spirono-
lactone to treat hirsutism, acne, and androgen-related 
alopecia in PCOS only if at least six months of oral contra-
ceptive use and cosmetic therapies alone do not sufficiently 
improve symptoms.4 When oral contraceptives are con-
traindicated or poorly tolerated, another form of effective 
contraception should be used with antiandrogens.4 A 2020 
Cochrane review concluded that metformin may be less 
effective than oral contraceptives for reducing hirsutism 
in patients with PCOS, particularly in those with a BMI of 
25 to 30 kg per m2.32

What Is the First-Line Drug Therapy for Women 
With PCOS Who Want to Become Pregnant?
Letrozole is preferred over clomiphene for ovulation induc-
tion.4 Patients should be counseled about the elevated risk of 
a multiple pregnancy with use of either of these drugs.

EVIDENCE SUMMARY

A 2018 systematic review concluded that letrozole, an aro-
matase inhibitor, is superior to clomiphene with respect to 
the ovulation rate per patient, pregnancy rate per patient 
and per cycle, and live birth rate per patient.4 The system-
atic review and a related meta-analysis found no difference 
between letrozole and clomiphene regarding the ovulation 
rate per cycle, multiple pregnancy rate per patient, or mis-
carriage rate per patient.4,33 A 2014 randomized controlled 
trial found that the rate of multiple pregnancy was 3.4% 
with letrozole and 7.4% with clomiphene, although the dif-
ference did not reach statistical significance.34 Table 5 com-
pares letrozole and clomiphene.33-35

This article updates previous articles on this topic by Williams, 
et al.2;​ Radosh36;​ Richardson37;​ and Hunter and Sterrett.38

Data Sources:​ A PubMed search was completed in Clinical 
Queries using the key term polycystic ovary syndrome. The 
search included meta-analyses, systematic reviews, random-
ized controlled trials, clinical trials, and reviews. A search was 
also performed using Essential Evidence Plus. Search dates:​ 
March and May 2022 and January 2023.
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