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Objectives

• Describe the diagnostic criteria for PCOS

• Review FDA approved and non-FDA approved 
pharmacological treatment options

• Identify evidence-based treatment modalities for PCOS



PCOS

Most common endocrine disorder affecting 
reproductive age women

Prevalence is 8-13% in women and 6% in adolescent 
girls

Signs and symptoms of androgen excess, irregular 
menses, chronic anovulation, and infertility 
characterize the clinical phenotype

Increased risk to develop diabetes, obesity, 
dyslipidemia, hypertension, anxiety, and depression



Diagnostic criteria

• 1935 Drs. Stein and Leventhal reported a series of women with 

amenorrhea and polycystic ovaries

• 1990 National Institutes of Health (NIH) criteria

• 2003 Rotterdam criteria

• 2008 Androgen Excess Society criteria

Up To Date 2020: Diagnosis of PCOS in Adults



Diagnostic 
criteria

• The diagnostic definitions overlap with the normal 
physiology of pubertal development and reproductive 
system maturation, presenting unique challenges to 
diagnosing and managing the adolescent girl with 
menstrual irregularity and signs of hyperandrogenism. 

• For at least 2 years after menarche, ½ of menses are 
anovulatory, which contributes to the typical variability 
of menses length experienced during this time

• Polycystic ovaries are a physiologic variant in normal 
girls

• Cutaneous manifestations of hyperandrogenism may 
be a normal physiological occurrence in early to mid-
adolescence, so they may not indicate pathology

• No established normal ranges for total and free 
testosterone levels in adolescent girls
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Clinical 
Hyperandrogenism

• A comprehensive history and physical exam should be 
completed for symptoms and signs including severe acne and 
hirsutism in adolescents

• Hirsutism is excessive terminal hair that appears in a male 
pattern in women. 

• Standardized visual scales are preferred when assessing 
hirsutism

• A level of ≥4-6 using the modified Ferriman Gallwey 
score  indicates hirsutism in women, depending on 
ethnicity

• Acknowledge self treatment is common and can 
limit clinical assessment

• Ethnic variation in vellus hair density is notable, 
only consider terminal hairs



Clinical 
Hyperandrogenism

• There are no universally accepted visual 
assessments for evaluating acne

• Moderate or severe comedonal acne (i.e., 10 
or more facial lesions) in early puberty

• Moderate inflammatory acne through the 
perimenarchal years is uncommon and should 
prompt consideration of further evaluation of 
hyperandrogenism

• Alopecia

• Diffuse thinning of the crown with 
preservation of the frontal hairline

• Classified according to the Ludwig Scale



Clinical 
Hyperandrogenism

• Hidradenitis suppurativa 
• Chronic inflammation of hair follicles 
• Characterized by painful inflamed nodules in the apocrine 

gland-bearing areas

• Other signs of virilization: RARE in PCOS, 
consider other etiologies for androgen 
excess

• Clitoromegaly (clitoral index >33mm: >2.5cm in length, 
>8mm in width)

• Voice deepening

• Increased muscle mass



Biochemical 
Hyperandrogenism

• Assess calculated free testosterone, free androgen index, 
or calculated bioavailable testosterone

• In the absence of normative data for testosterone levels in 
adolescent girls, use of the reference labs’ adult women 
norms is recommended

• High-quality assays such as liquid chromatography-mass 
spectrometry (LCMS) and extraction/chromatography 
immunoassays should be used  for the most accurate 
assessment of total or free testosterone

• Androstenedione and dehydroepiandrosterone sulfate 
(DHEAS) could be considered if total or free testosterone 
are not elevated



Biochemical 
Hyperandrogenism

• Assessment of biochemical hyperandrogenism is not 
possible with hormonal contraception/hormonal 
replacement therapy due to effects on sex hormone-
binding globulin and altered gonadotropin-dependent 
androgen production

• Drug withdrawal is recommended for 3 months or 
longer before measurement (and use of non-hormonal 
alternative contraception if applicable) 

• Biochemical assessment is most useful where clinical signs 
of hyperandrogenism (in particular hirsutism) are unclear 
or absent
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Diagnostic 
Criteria

Exclusion of other diagnoses that may cause hyperandrogenism 
with menstrual irregularity

DiVall et al Adolescent Polycystic Ovary Syndrome: An Update. Pediatric Annals 2019



Treatment

• No pharmacological treatment has been 
approved thus far by the FDA for 
adolescents with PCOS



Treatment

• Evidence-based 
treatment 
modalities for 
PCOS



Treatment

Lifestyle Counseling 

• Cosmetic hair removal: Bleaching, Plucking, 
Waxing, Shaving, Chemical epilation, 
Electrolysis, Laser hair removal

• Topical and oral acne medication

Cosmetic Therapy

• Metformin

• Oral contraceptive pills

• Anti-androgens

Additive Pharmaceuticals



Treatment 

Lifestyle Counseling 

• A multidisciplinary approach with involvement of a 
dietician, psychologist, and endocrinologist is ideal and 
most effective

• Lifestyle intervention can effectively decrease BMI, 
testosterone levels and free androgen index, increase 
SHBG concentrations, and normalize menstrual 
regularity comparable to the available medications and 
is devoid of side effects

• A BMI SDS reduction of 0.25 or greater and exercise for 
30 minutes or more daily improved cardiovascular risk 
factors in adolescents with PCOS and obesity

• Bariatric surgery for weight loss may be relevant in 
patients with severe obesity but has not been studied 
systematically in adolescents with PCOS
• In adult women, bariatric surgery decreased the 

incidence of PCOS symptoms from ~45% 
preoperatively to ~7% 12 months 



Treatment:  
Additive 

Pharmaceuticals
COCPs

Combination OCPs:

• Mechanism

• Estrogen

• ↑ hepatic production of sex hormone-binding 
globulin (SHBG) which reduces circulating 
bioavailable androgens

• Progestins

• Ensure endometrial decidualization

• Protect against proliferative endometrial 
pathologies

• ↓ LH-driven ovarian androgen production via 
negative gonadotropin feedback



Treatment: Additive 
Pharmaceuticals

COCPs

Dosing/Administration:
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Treatment: 
Additive 

Pharmaceuticals
Metformin

Metformin 

• Mechanism
• Insulin sensitizer

• Insulin resistance has been documented in clamp studies in 75% of lean women and 
95% of women with overweight and PCOS

• Evidence
• A meta-analysis that included 20 randomized controlled trials (19 in women, 1 in 

adolescents) of metformin vs placebo showed that metformin improves weight, BMI, 
waist to hip ratio, testosterone, SHBG, and triglycerides in women with PCOS. Hoeger
et al. 2008

• In a randomized placebo-controlled trial of metformin in adolescents with overweight 
and obesity with PCOS, metformin resulted in clinically significant improvement in 
menstrual regularity, reduced serum testosterone levels, and increased HDL 
cholesterol levels. There was no significant reduction in BMI in either group. Bridger et 
al. 2006

• A multicenter, randomized, double-blind placebo-controlled trial in adolescents with 
obesity showed a decrease in BMI when metformin was added to a lifestyle 
intervention program after 48 weeks. Bridger et al. 2006

• A randomized controlled trial of women with PCOS who were treated with metformin 
had decreases in BMI, total testosterone and free androgen index and and increase in 
SHBG, at 6 months of treatment. Legro et al. 2007



Treatment: Additive 
Pharmaceuticals

Metformin

Metformin

• Indications:
• Diagnosis of PCOS

• Higher consideration in 
those with:

• Family history Type 2 
Diabetes

• Central obesity

• Clinical evidence of 
insulin resistance



Treatment: 
Additive 

Pharmaceuticals
Metformin

•Regular formulation 1,000mg po BID; extended release 2000mg po 
daily
•Consider starting a low dose of 500mg daily and increasing by 500mg 

every 1-2 weeks as tolerated with maximum dose of 2,000mg daily.

•Consider use of extended release due to the benefit of once daily 
dosing improving adherence and the potential decrease in GI side 
effects

Dosing:

•Gastrointestinal side effects (nausea, diarrhea)
•Decreased vitamin B12 levels

•Lactic acidosis (primarily in patients with renal impairment)

•Discontinue prior to procedures with anesthesia or IV contrast

Precautions: 

•Measure renal function yearly
•Measure B12 yearly 

Monitoring:



Treatment: 
Additive 

Pharmaceuticals
Spironolactone

Spironolactone

• Mechanism: 
• An aldosterone antagonist with anti-androgenic 

properties
• It is most commonly used as a potassium-sparing 

diuretic

• Evidence:
• In combination with COCP, it has been shown to 

decrease hirsutism
• The combination of spironolactone and COCP 

improved hirsutism better than metformin, 
spironolactone, or COCP alone. Ezeh et al. 2018
• It does not affect hairs that are already present
• New hairs grow in slower and thinner
• Improvement becomes evident after 6-9 months 

of treatment



Treatment: 
Additive 

Pharmaceuticals
Spironolactone

• 100 to 200mg po divided BID

Dosing:

• Use in combination with contraception due to 
teratogenicity

Precautions:

• Check serum potassium 1-2 months after 
therapy initiation

• Orthostasis and need for appropriate hydration

Monitoring:



Treatment: 
Additive 
Pharmaceuticals 

Acne



Treatment: 
Additive 
Pharmaceuticals 

Other Common Dermatologic Comorbidities



“It takes the 
village……”



Conclusion

• Recent guidelines provide some clarification in diagnosis of 
PCOS in adolescents

• The PCOS Toolkit created by PES PCOS SIG 2021 is a great 
treatment resource

• Treatment must be individualized to meet the specific goals 
of the patient

• Regular reassessment of goals and treatment progress are 
needed to guide therapy

• Additional studies are needed in adolescents to further 
guide best practice 


