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* Describe the diagnostic criteria for PCOS

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

O bJ eCtiveS  |dentify evidence-based treatment modalities for PCOS







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

Proposed diagnostic criteria for polycystic ovary

syndrome

NIH consensus
criteria 1000111
(all required)

Rotterdam criteria
2003*[2]
(two out of three
required)

AES definition
2008[3]
(all required)

Menstrual irregularity
due to oligo- or
anovulation

Clinical and/or
biochemical signs of
hyperandrogenism

Exclusion of other
disorders: NCCAH,
androgen-secreting
tumors

Oligo- or anovulation

Clinical and/or
biochemical signs of
hyperandrogenism

Paolycystic ovaries (by
ultrasound)

Clinical and/or
biochemical signs of
hyperandrogenism

Owvarian dysfunction -
oligo/anovulation
and/or polycystic
ovaries on ultrasound

Exclusion of other
androgen excess or
ovulatory disorders

NIH: Mational Institutes of Health; AES: Androgen Excess Society; NCCAH:
nonclassic congenital adrenal hyperplasia; PCOS: polycystic ovary syndrome.

* Rotterdam criteria also require exclusion of other conditions that mimic PCOS.
Critena were developed at a 2003 consensus meeting held in

Rotterdam (European Society of Human Reproduction and Embryology
[ESHRE]/American Society of Reproductive Medicine [ASRM] consensus
workshop group).
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* 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, % of menses are
D Id g N OStI C anovulatory, which contributes to the typical variability
C rite ri 3 of mens.es Iength experience@ du-ring this time
* Polycystic ovaries are a physiologic variant in normal
girls

e 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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Table 1. Diagnostic criteria for polycystic ovary syndrome

Menstrual/ovulatory function
* Primary amenorrhea: No menses by age 15 years or >3 years post thelarche (breast development)
* Irregular menstrual cycles are defined as:
O Normal in the first year post menarche
O From 1-3 years post menarche: <21 or >45 days
O From 3 years post menarche to peri menopause: <21 days or >35 days or <8 cycles per year
O Any menstrual cycle >90 days for any one cycle >1 year post menarche

* Ovulatory dysfunction can still occur with regular cycles. Anovulation can be confirmed by measuring appropriately timed progesterone
concentrations

Hyperandrogenism
P - Clinical
D I a n O St I C + Comprehensive history and physical examination to assess for hirsutism and severe acne
g * Use of modified Ferriman-Gallwey (mFG) score, >=4-6 according ethnicity, as the standardized visual scale to evaluate hirsutism
* No validated visual assessments for scoring acne are available

[ ] L]
« Ask about self-treatment for hirsutism because it commonly occurs and can affect clinical assessment. Similar prevalence for hirsutism across
r I e r I a ethnicities. The mFG cutpoints diverge due to differences in skin hair density

* Use Ludwig visual score for evaluation of androgenic alopecia
Biochemical

* Use high-quality assays such as liquid chromatography-mass spectroscopy or extraction/chromatography immunoassays for total or free
testosterone

* Assess calculated free testosterone, free androgen index, or calculated bicavailable testosterone

* Androstenedione and dehydroepiandrosterone sulfate can be considered if total or free testosterone concentrations are within normal range.
However, these hormone values provide limited additional information in the diagnosis of PCOS

« Avoid direct free testosterone assays due to poor sensitivity and reproducibility
* Biochemical hyperandrogenism cannot be accurately assessed when the patient is using hormonal contraceptives
* Laboratory values need to be interpreted based on normal reference ranges of the testing laboratory

* Where androgen levels are markedly above laboratory reference ranges, other causes of biochemical hyperandrogenism need to be considered
as informed by clinical history and physical examination

Ovarian morphology
* Ultrasound is not needed for diagnosis and should not be performed for this purpose in those with gynecological age <8 years

Witchel et al Curtailing PCOS, Pediatr Res, 2019 Oct 18.
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Clinical
. Ferriman-Gallwey Score
Hyperandrogenism b ae e

* A comprehensive history and physical exam should be
completed for symptoms and signs including severe acne and
hirsutism in adolescents
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* Ethnic variation in vellus hair density is notable,
only consider terminal hairs



Clinical
Hyperandrogenism Ludwig Scale

* There are no universally accepted visual
assessments for evaluating acne

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

* Moderateinflammatory acne throughthe
perimenarchal years is uncommon and should
prompt consideration of further evaluation of

hyperandrogenism Type | Type | Type ]

* Alopecia

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

* Classified according to the Ludwig Scale



* Hidradenitis suppurativa

Cl | N ica | e Chronic inflammation of hair follicles
. * Characterized by painful inflamed nodules in the apocrine
Hyperandrogenism gland-bearing areas

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

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

* \oice deepening

* Increased muscle mass



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

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

Biochemical

* 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

Hyperandrogenism

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




* 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

Biochemical * Drug withdrawal is recommended for 3 months or
Hype rand rogen ISm longer before measurement (and use of non-hormonal
alternative contraception if applicable)

* Biochemical assessmentis most useful where clinical signs
of hyperandrogenism (in particular hirsutism) are unclear
or absent
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Diagnhostic

Criteria

Exclusion of other diagnoses that may cause hyperandrogenism

with menstrual irregularity

TABLE 2.

Differential Diagnoses of Hyperandrogenemia with Menstrual Irregularities

Diagnosis

Suggestive Symptoms and Signs

Screening Tests

Confirmatory Diagnostic Tests

Nonclassical congenital
adrenal hyperplasia

History of premature adrenarche and/
or advanced bone age in childhood

Morning (8 am) 17-OHP (>200 ng/dL)

Cosyntropin stimulation test
(250 mcg) should stimulate
17-OHP >1,000 ng/dL

Genetic testing

Androgen-secreting
tumor

Rapid and severe virilization

Serum testosterone, androstenedione,
and DHEA-S levels (markedly elevated
for age)

Qvarian ultrasound
Abdomen/pelvis MRI

Cushing syndrome

Purple striag, plethora, buffalo hump,
hypertension, truncal obesity,
myopathy, easy bruising

Late-night salivary cortisol (elevated)
Overnight dexamethasone suppres-
sion test (no suppression)

24-hour urine-free cortisol level
(elevated)

Dexamethasone-CRH test

Imaging as needed

Pregnancy

Amenorrhea as opposed to oligomen-
orrhea, breast tenderness/fullness,
uterine cramps

Serum or urine HCG (elevated)

Refer to obstetrics/gynecology

Thyroid disease

Goiter, temperature intolerance,
abnormal bowel movements, weight
changes, skin/hair changes, fatigue

TSH level (elevated with hypothyroid-
ism/suppressed with hyperthyroidism)

Thyroid hormone level along with
thyroid antibodies

Hyperprolactinemia

Galactorrhea

Prolactin level (elevated)

Pituitary MRI to evaluate for
adenomas

Abbreviations: 17-OHP, 17-hydroxyprogesterone; CRH, corticotropin-releasing hormone; DHEA-S, dehydroepiandrosterone sulfate; HCG, human chorionic gonadotropin; MRI, magnetic resonance

imaging; TSH, thyroid-stimulating hormone.

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




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




Treatment

e Evidence-based
treatment

modalities for
PCOS

&9@
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e Cosmetic hair removal: Bleaching, Plucking,
Waxing, Shaving, Chemical epilation,
Electrolysis, Laser hair removal

Treatment e Topical and oral acne medication

e Metformin
e Oral contraceptive pills
e Anti-androgens




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

Tre at me nt  ABMISDS reduction of 0.25 or greater and exercise for
30 minutes or more daily improved cardiovascular risk
factors in adolescents with PCOS and obesity

e 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

* I 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



Dosing/Administration

»  COCP can be taken for three weeks a month with monthly

_I_ t t Ad d t withdrawal bleeding during placebo week.
reatment. Itive »  Alternately, most monophasic COCP can be taken

P h armaceu t| Ca | S continuously for three months wFth subsequent
withdrawal bleeding. Some can be extended to 365 days

COCPs ayear.

« The benefit of continuous COCP administration is reduced
menstrual discomfort/inconvenience and endometriosis
prevention/treatment. It may also reduce premenstrual
syndrome/dysphoria.




Considerations when prescribing combination OCPs?'?’:

THROMBOTICRISK DEPRESSION/ANXIETY RISK METABOLIC/HYPERTENSION RISK

PCOS, independently of BMI, is a - PCOS is associated with anxiety «  Adolescents with PCOS have a higher risk
pro-thrombotic/pro-inflammatory state. and depression. of pre-diabetes and diabetes. COCP use
Many adolescent girls with PCOS have «  Furthermore, adolescents may be at may affect carbohydate metabolism.
. overweight status, some have obesity. higher risk for depressive mood «  (OCPis contraindicated in patients with
Tre d t men t . . . associated with COCP. systolic BP > 140 mmHg and
R +  Adding metformin to the COCP treatment diastolicBP > 90 mmHg
A d d | t |lve may reduce the adverse effect of COCP « Some COCP choices may be better for
) on thrombogenesis. depression predisposed teens
P h a r m a C e U t I Ca | S « Thetype of COCP (higher estrogen dose e

and type of progestin) may affect the
CO CP S thrombotic risk.

POLYCYSTIC OVARY SYNDROME




Choosing a COCP:

DOSE-DEPENDENT BENEFITS:
. :;Irﬁenct:pllaw the . <kin (increased SHBG)
of estrogen: »  Less spotting/breakthrough bleeding
ETHINYL
ESTRADIOL (EE)
. Dase of EE varies: DOSE-DEPENDENT SIDE-EFFECTS:
10-35 meg
+» Thetype of COCP that is chosen
should depend on the most desired/
Treatm ent: important effect for the patient.
64 C +  Currently, there is no preferred
Ad d Itive COCP for PCOS in adolescence. HIGH ANDROGENIC ACTIVITY:

: Harmgah:n'l;aﬂadipidmﬁl ight
. . e, weig
P h a rI | |a Ce Utl Ca | S = Several types of B St o :
—— = May have less negative impact on libido

CO CID S »  Often differentiated LOW ANDROGENIC ACTIVITY:

by degree of .
i - May less negatively affect mood
androgenicity - May positively affect lipid profile and metabolism
+ Maybe more weight neutral
« Some in this category may have more
S thrombogenic risk

POLYCYSTIC OVARY SYNDROME

Created by:
PCOS SIG 2021




Treatment:

Additive
Pharmaceuticals
COCPs

Types of Progestins:

HIGH
ANDROGENICITY

MODERATE

ANDROGENICITY

LOW
ANDROGENICITY

«  Norethindrone 1.5-2.5 mg (androgenicity is dose-dependent)
«  Levonorgestrel (lowest DVT risk with 20 mcq EE)
«  Norgestrel (good for endometriosis)

«  Norethindrone 1mg (androgenicity is dose-dependent)

«  Norethindrone 0.4-0.5 mg (androgenicity is dose-dependent)

«  Norgestimate

«  Drospirenone (higher thromboembolic risk*, FDA-approved for premenstrual dysphoria)
«  Desogestrel (slightly higher thromboembolic risk)

*Drospirenone thrombosis risk: 10.22/10,000 women years vs 3-9/10,000 women years other progestins



LOW ANDROGENICITY PROGESTINS: Common COCP Formulations

DROSPIRENONE DESOGESTREL NORGESTIMATE NORETHINDRONE
Img 0.15mg 0.25mg 0.4-0.5mg
Mircette* Pimtrea
Yaz* Loryna -
20 meg EE ?ega_;nwnhfdam Lo-Zumandimine mﬁ I“’“‘" ::LI":
asmiel . Kariva Volnea
Gianvi Vestura .
Kimidess
. . Desogen* Kalli
Treatment: it e LT
. 30mcg EE  |Safyral (withfolate) Zumandimine Cyred Redipsen
Additive deny it e o
. olate) Juleber
Pharmaceuticals
) Oveon 35°* Cydafem 0.5/35
C O C P Ortho-Cyclen BE.|II'-'Iﬂ E:.rnnlam
) Estarylia Briellyn Modicon
ww Philth Nortrel 0.5/35
35 meg EE Monodinya E;;:t mﬂ 0.5/35
Mononessa Femcon FE (chewable)
Previfem Wymzya FE (chewable)
Sprintec Tenchent FE (chewable)
Teosa (chewable)

*Indicates original trade name




HIGH & MODERATE ANDROGENICITY PROGESTINS: Common COCP Formulations

NORGESTREL LEVONORGESTREL NORETHINDRONE NORETHINDRONE
0.3mg 0.1-0.15mg 1.5mg 1.0mg
10 mcg EE Lo-Loestrin Fe*
0.1mg 1mg (most have Fe
Alesse/Delyla® Larissia option available)
Aubra Lutera Loestrin
Aviane Orsythia Blisovi
Balcotra Sronyx Gildess
Tre a t m e nt : 20 mcg EE Falmina Vienva Junel
Lo-Seasonique™ (84 days + 7 days Larin
T 10 meg EE) Microgestin
Additive Amethyst (365 days ~0.9720) Melodetta 24 Fe chewable
Taytulla (with ferrous fumerate)
P h a r m a C e u t I C a | S Gemmilly (with ferrous fumerate)
Lo/Ovral* 0.15mg Kurvelo 1.5 mg (most have Fe
Cryselle Nordette* Levora option available)
COCPs Elinest Altavera Madissa | Loestrin 1.5/30*
Low-ogestrel Ayuna Portia Aurovela 1.5/30
Chateal Blisovi 1.5/30
30 meg EE Seasonale* (84 days) Gildess 1.5/30
10 meg EE] Junel 1-5!'30
Larin 1.5/30
Microgestin 1.5/30

*Indicates original trade name




Treatment;:

Additive
Pharmaceuticals
COCPs

Troubleshooting Adverse Effects with COCPs

BREAKTHROUGH

BLEEDING

DEPRESSION

ENDOMETRIOSIS

NON-MENSTRUAL
HEADACHE

DYSMENORRHEA

THROMBOTIC

RISK

Consider drosperinone, desogestrel or
norgestimate + 30 mag EE

Consider OCP with drosperinone

Consider norgestrel, levonogestrel or
norethindrone + 20 meg EE

Also consider continuous COCP

Consider an OCP with 10-20 mcq EE

(onsider norethindrone + 20 meg EE
Also consider continuous COCP

Consider levonogestrel + 20 mcg EE



Alternative Forms of Hormone Therapy if Contraindications to Estrogen

+ Nohormonal therapy lifestyle + No hormonal therapy lifestyle

Treatment;:

»  12-week IM medroxyprogesterone acetate**
» Levenogestrel lUD***

+  (ydic oral medroxyprogesterone acetate

« (ontinuous oral norethindrone acetate®

Additive
Pharmaceuticals

+ 12-week IM medroxyprogesterone acetate™* « Etonogestrel implant™**

« Levenogestrel IUD*** + Combined contraceptive patch**#

DIFFICULTY TAKING PILLS

« Etonogestrel implant™* + Combined contraceptive ring™*#

ESTROGEN CONTRAINDICATION

#lmproves cosmesis
#, d 1 - ¥ OCI 1 . R |I 1
moderate contraceptive; *“good contraceptive; **“excellent contraceptive




Treatment;
Additive
Pharmaceuticals

Metformin

POLYCYSTIC OVARY SYNDROME

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
etal. 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



-, >t
® Regular formulation 1,000mg po BID; extended release 2000mg po
daily
e Consider startinga low dose of 500mg daily and increasing by 500mg
every 1-2 weeks as tolerated with maximum dose of 2,000mg daily.

Tre at m e nt . e Consider use of extended release due to the benefit of once daily
dosingimprovingadherence and the potential decreasein Gl side

Add |tlve effects

Pharmaceuticals

M@ffO rFmin * Gastrointestinal side effects (nausea, diarrhea)

e Decreased vitamin B12 levels
e Lactic acidosis (primarily in patients with renal impairment)
e Discontinue priorto procedures with anesthesia or IV contrast

e Measurerenal function yearly
e Measure B12 yearly




Spironolactone

* Mechanism:

* An aldosterone antagonist with anti-androgenic
properties

Treatm ent' * Itis most commonly used as a potassium-sparing

Add|t|ve diuretic

Pharmaceuticals . Evidence:
Sp[rono/act()ne * |n 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

* |t does not affect hairs that are already present
* New hairs grow in slower and thinner

* Improvement becomes evident after 6-9 months
of treatment




Dosing:

e 100 to 200mg po divided BID

Treatment:

Precautions:

Additive

Pharmaceuticals e Use in combination with contraception due to
teratogenicity

Spironolactone

e Check serum potassium 1-2 months after
therapy initiation

e Orthostasis and need for appropriate hydration




Treatment;:

Additive
Pharmaceuticals

Acnhe

MODERATE

COMEDOMES MILD PUSTULAR NODULOCYSTIC
0TC benzoyl peroxide wash OTC benzoyl peroxide wash 0TC salicylic acid wash + BP OTC benzoyl peroxide wash
OR OR OR
Uindamycin topical
OTC salicylic acid wash OTC salicylicacd wash Clindamycin topical + BP
O AND Topical retinoid 0.5%
Topical retinoid OTC Topical retinoid Rx
Adapalene 0.1% Adapalene 0.5%
3-month minocydine®
Topical retinoid OTC
Adapalene 0.1%
Clindamycin topical
(indamycin topical 3-maonth minocydine® Oral retingid*

3-month minocydine®

3-menth minocydine®

*Typically managed by dermatology



Treatment;:

Additive
Pharmaceuticals

Other Common Dermatologic Comorbidities

HIRSUTISM

Estrogen therapy

Spironolactone

Topical eflornithine

ANDROGENIC
ALOPECIA

Estrogen therapy

Spironolactone

Minoxidil foam for men

HIDRADENITIS
SUPPERATA

Estrogen therapy

Spironolactone

Chlorhexidine gluconate
2y a week prevention
Daily with active lesion

3-month minocydine*

ACANTHOSIS
NIGRICANS

Lifestyle changes

Metformin

12% ammonium lactate topical

*Typically managed by dermatology



“It takes the

village......”

Pediatric Endocrinologist Reproductive Endocrinologist

Adult Endocrinologist

Pediatrician Family

Adolescent

Dermatologist Psychologist/Behavioral Science

. . Internist
Adolescent medicine

Registered Dietician Ob/Gyn



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



