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An Endocrine Society Clinical Practice Guideline (2013)

American Association of Clinical Endocrinologists, American
College of Endocrinology, and Androgen Excess
and PCOS society (2015)
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Levels of evidence and Grades of
recommendations

There is good research-based evidence to support
the recommendation.

There is fair research-based evidence to support the
recommendation.

The recommendation is based on expert opinion and
panel consensus.
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Fig. 1. a Annual number of citations for “adolescent PRCOS™ over
the past 2 decades. b Annual number of publications tor "adoles-
cent POCOS™” owver the past 2 decades. Web of Science, Thomson
FReuters, 2017,




Is it important to
differentiate PCOS at this
stage?

Or is it acceptable to
delay diagnosis until
adulthood?

o




PCOS ZICHI|=

Criteria for the Diagnosis of Polycystic Ovary Syndrome
(Other Hormonal or Androgen Excess Conditions Being Previously Excluded)?

AL

NIH/NICHD ESHRE/ASRM
(must meet both criteria) (Rotterdam criteria) 2004 Androgen Excess Society 2006
Includes all of the following: Includes two of the following: Includes all of the following:
* Clinical and/or biochemical * Clinical and/or biochemical * Clinical and/or biochemical
hyperandrogenism hyperandrogenism hyperandrogenism

* Oligo-ovulation or anovulation * Ovarian dysfunction and/or

» Menstrual dysfunction . . . .
y ¢ Polycystic ovaries polycystic ovaries
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IM + PCO are not sufficient to make a diagnosis in
adolescents because they may be evident in normal stages in
reproductive maturation.
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Diagnostic criteria for polycystic ovary syndrome in adolescents

Criterion Hyperandrogenism® Chronic anovulation” Polycystic ovaries®
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Not PCOS - t -
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* Hyperandrogenamia is primary criterion-acne and alopscia are not considered as evidnce for hyperandrogenism-hirsutism may be considered sign of hyperandrogenism only when i has been
documentst o e progressive;” Oligoamenorrhea (ordocumented anovuafion) has o be present for at least 2 years;° Diagnosis of polycystic varies by abdominal utrasound has oinclude increased
ovarian 28 (>10 o).

Carmina, The diagnosis of PCOS in adolescents. Am | Obstet Gynecol 2010,




Diagnhosis in adolescents

* Hyperandrogenism is central in adolescents (2013 O| =L &
jEigel)
— Clinical and/or biochemical evidence of hyperandrogenism
in the presence of persistent oligomenorrhea

Legro et al., 2013 JCEM

AL



Suggested criteria 2017

Required Optional® Not recommended® Comments

[1. Irregular menses/ ] 1. PCOM 1. Obesity 1. Must generally be 2 years
oligomenorrhea 2. Severecysticacne 2. Insulin resistance post-menarche

2. Evidence of hyperandrogenism: 3. Hyperinsulinemia 2. Must rule out other disorders

a. Biochemical 4. Biomarkers (e.g,, AMH, of hyperandrogenism (e.g,,

b. Clinical (e.g, progressive T/DHT ratio) NC-CAH, Cushing syndrome)
hirsutism) 5. Acanthosis nigricans

@ Often used in concert with the required criteria, but should not be used
independently as diagnostic features

AL



Suggested criteria 2017

* Persistent menstrual disturbances beyond 2 years after
menarche or primary amenorrhea in girls with completed
puberty may suggest androgen excess (Level B).
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Suggested criteria 2017

Required

Optional®

Not recommended®

Comments

I. Irregular menses/
oligomenorrhea

1. PCOM

2. Severe cystic acne

2. Evidence of hyperandrogenism®

a. Biochemical

b. Clinical (e.g, progressive
hirsutism)

1. Obesity

2. Insulin resistance

3. Hyperinsulinemia

4. Biomarkers (e.g,, AMH,
T/DHT ratio)

5. Acanthosis nigricans

1. Must generally be 2 years
post-menarche

2. Must rule out other disorders
of hyperandrogenism (e.g,,
NC-CAH, Cushing syndrome)

AL



Suggested criteria 2017

* Biochemical hyperandrogenism

AL

— Should be defined based on the methodology used (Level A).

— Testosterone measured in a reliable methods* documents

hyperandrogenemia in a symptomatic adolescent
(Level B).

_I_

* FAI (2013 O| 2L} £ H|&t35|, 2015 AE-PCOS)

* Liguid chromatography/tandem mass spectrometry (LC—-MS/MS)
High—quality RIA with extraction and chromatography



Suggested criteria 2017

e Moderate to severe hirsutism constitutes clinical evidence of
androgen excess (Level B).

e Mild* hirsutism may be a sign when associated with
menstrual irregularities (Level C).

* Isolated acne should not be considered diagnostic criteria for
PCOS in adolescence (Level C).

* Moderate or severe inflammatory acne unresponsive to
topical therapy may require investigation of androgen excess
(Level C).

* H-score 8-15 (21 0 &)
Ethnic and racial variation
Alopecia is rare and not well studied in adolescents

AL
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I Suggested criteria 2017

Required

Optional®

Not recommended®

Comments

I. Irregular menses/
oligomenorrhea

2. Evidence of hyperandrogenism:

a. Biochemical

b. Clinical (e.g, progressive
hirsutism)

1. PCOM

1. Severe cystic acne

1. Obesity
2. Insulin resistance

3. Hyperinsulinemia
4. Biomarkers (e.g,, AMH,

T/DHT ratio)

5. Acanthosis nigricans

1. Must generally be 2 years
post-menarche

2. Must rule out other disorders
of hyperandrogenism (e.g,,
NC-CAH, Cushing syndrome)

AL



I Suggested criteria 2017

* 30-40%: prevalence of PCO based on follicle count in
adolescent girls

— Non-obese, nonhirsute girls with regular menstrual cycles,
PCO is not associated with hyperandrogenism or IR.

e PCO in an adolescent who does not have

hyperandrogenism/oligo-anovulation does not indicate a
diagnosis of PCOS (Level A).

AL



Average ovarian volume in girls
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Figure 4 Average volume of both ovaries in 165 girls related to age. Curves represent +2 SI), +1 SD), mean, -1 SD, =2 SD. The
five largest ovaries correspond to the five follicles of 30 mun or more seen in Figure 6

Holm et al. Pubertal maturation of the internal genitalia: an ultrasound evaluation of 166 healthy girls. Ultrasound Obstet Gynecol
1995; 6: 175-181.



Average ovarian volume throughout life
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Figure 4. The normative validated model of ovarian volume throughout life. The red line is predicted mean ovarian volume in millilitres for
any age. Colour bands indicate ranges within +1 standard deviation from mean, within 4+ 1 and 42 standard deviations, and outside 2 standard
deviations.

doi:10.1371/journal.pone.007 1465.9004

Kelsey et al. Ovarian volume throughout life: a validated normative model. PLoS One 2013; 8:e71465



I Suggested criteria 2017

Volume is better than AFC

e 10mL: The Androgen Excess and PCOS Society, 2009

 12mL: Androgen Excess and Polycystic Ovary Syndrome
Society, 2015

Persistence of enlarged ovaries and menstrual irregularities may
foretell the future PCOS

Azziz et al. Fertil Steril 2009; 91: 456—-488; Dewailly et al. Hum Reprod Update 2014; 20: 334-

352; Venturoli et al. J Clin Endocrinol Metab 1992; 74: 836—841; Mortensen et al. J Clin
Endocrinol Metab 2009; 94: 1579-1586.

AL



I Suggested criteria 2017

 The use of AMH has not been validated in adolescents (Level C).

* Insulin resistance or obesity should not be considered as
diagnostic criteria for PCOS in adolescents (Level A).

AL






Back to the pathophysiology of PCOS
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BMI and the risk of anovulatory subfertility

Too little fat Too much fat
Hypoleptinaemic, hypothalamic, anovulation Hyperinsulinaemic, hyperandrogenic, anovulation
[ |

- —

Risk of anovulatory subfertility

Population distribution

Ibanez et al., 2014 Nat. Rev. Endocrinol



I Baseline treatment - Lifestyle Intervention

 Combined weight loss and physical exercise are the first-line
therapy in overweight and obese girls (Level C).

Combined with calorie-restricted diet

Decrease androgen levels, normalize menstrual cycles
(Level A)

Improve cardiometabolic markers (Level B).

Decreasing sedentary behavior is at least as important as increasing
physical activity.

Family treatment is essential: parents’ readiness to change habits affects
the outcome



I Baseline treatment - Lifestyle Intervention

e Extremely obese adolescents respond poorly (Level B).

e Normal-weight girls
* Increasing physical activity is effective in reducing the
development of metabolic syndrome (Level C).
* Benefits of exclusive weight loss are not supported by RCTs
(Level C).



I Baseline treatment - Cosmetics

e Photoepilation is the first-line management of localized
hirsutism in PCOS (Level B).
* Diode and alexandrite lasers are preferred (Level C).
 The alexandrite laser is superior to IPL (Level B)

e Eflornithine cream is recommended as an adjuvant
or monotherapy (Level A).

Most effective in dark hair on light-skinned people



ITreatment

Baseline

-

\_

N

Reproductive

Aspects

\
Additive
Pharmaceuticals

o

Transition

./

\_ /




Additive Pharmaceuticals: Oral Contraceptive Pills

Mainstay of therapy

e There are no high-quality RCTs of specific OCP for adolescents
with PCOS (Level B).
* No specific formulation can be recommended over another

Majority of girls aged 14—-17 years are not sexually active
Long-term intake
* Tends to be accompanied by a gain in fat mass and a loss of lean
mass
» Aggravation of body adiposity that is masked by an absence
of substantial weight
» Mediated by a rise in circulating levels of follistatin

Bonny et al., 2009 J Adolesc Health; Berenson et al. 2009 AJOG; Ibanez et al., 2004 JCEM;
Aydin et al., 2013 JCEM; Ibanez et al., 2011 Gynecol Endocrinol ; Ibanez et al., 2013 JCEM



I Additive Pharmaceuticals: Metformin

e Beneficial effects™ in overweight or obese adolescents with
PCOS, but only short-term data are available (Level A).

* |n non-obese adolescents with PCOS and hyperinsulinemia,
metformin improves ovulation and testosterone levels (850mg)
(Level B).**

* BMI and menstrual cycle
** Most studies showed no improvement in hirsutism



I Additive Pharmaceuticals: Metformin

 OCP and metformin are the treatment options in adolescents
(2013, O| =Ll = H[=F2|)

e Commonly used as first-line monotherapy (2015, AE-PCOS)




I Additive Pharmaceuticals: Anti-Androgens

e Spironolactone is the most commonly used (Level C).
e Safe and widely used
* Should only be used when contraceptive measures are
guaranteed.
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I Reproductive Aspects - Ovulation

e Normal ovulatory function may emerge with time in some
adolescent PCOS (Level A).

Early postmenarchal adolescents (<3 years) with irregular
menstruation and elevated androgen levels were followed for 3

years
e Group 1 (n=7): high LH
e Group 2 (n=6):normal LH
e Controls (n=7)

Gonadotropin concentrations were measured at 10-min intervals
for 8 h on day 4 of the cycle at baseline and 40 months later.

Venturoli et al., 1992 JCEM



Reproductive Aspects - Ovulation
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I Reproductive Aspects - Contraception

* No evidence to suggest a decreased pregnancy risk in
adolescents with PCOS compared to adult PCOS.

* OCP as a first-line therapy consistent with published
guidelines

* Progestin-only contraception, such as depot MPA
* Weight gain and possibly bone loss, although recoverable
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I PCOS management in adolescence

e Should focus on
* Appropriate diagnosis
 Reduction of symptoms
* Improvement of post-treatment health in adulthood
* Decreasing hepato-visceral adiposity, enhancing central
fat loss (Level B).



* Early weight control?

e Early metformin therapy for 4 years (8-12 years) with
low birthweight and precocious pubarche
* At age 18 years, prevalence of PCOS was 5% in
treated group, 52% in no treatment group.

Ibafiez et al., 2014 Nat. Rev. Endocrinol ; de Zegher et al,Early development and prevention of PCOS. Abstract
presented at the 9th Joint Meeting of Pediatric Endocrinology
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