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Objectives • 1. Integrate novel biomarkers in the 
diagnosis of PCOS

• 2. Recognize PCOS as a significant risk 
factor for CVD, sleep apnea and other 
illnesses and describe new screening 
requirements.

• 3. Describe novel treatment goals and 
upcoming therapies.



Background & Epidemiology 

•Definition: A complex multisystem endocrinopathy characterized by 
androgen excess and ovulatory dysfunction.

•Prevalence: Affects 10–13% of reproductive-aged women globally.

•Pathophysiology: Rooted in insulin resistance (present in up to 75% 
of lean and 95% of overweight patients) and neuroendocrine 
dysfunction (elevated LH pulse frequency).



Normal 
ovarian cycle

• In ovulatory women, under normal HPA axis
• A single follicle (usually) which is extracted 

from that month’s cohort of follicles in 
response of GnRH stimulation

• Anterior Pituitary releases FSH and LH



Normal ovarian cycle

• Anterior Pituitary releases FSH and LH

• Dominant follicle has the most FSH receptors, it 
continues to grow at the expense of the other follicles

• Remaining follicles are reabsorbed, but removed from 
the pool of total egg supply

• Dominant follicle produces estrogen, which signals 
FSH release to cease

• Estrogen causes a one time surge of LH which triggers 
ovulation



https://creativemeddoses.
com/topics-list/selection-
of-the-dominant-follicle-
and-microenvironment/





PCOS 
ovulatory 
cycle

• Pulsatile GnRH is altered resulting in 
increased LH activity by pituitary

• LH increases theca cell production of 
androstenedione and testosterone

• Increased androgenic state impairs 
normal follicular growth, maturation

• Ovary becomes filled with many small 
follicles that will never become 
dominant

• In PCOS- affected women, an 
elevated AMH level is reflective of a 
higher number of follicles arrested in 
the pre-antral, antral stages that fail 
to ovulate

https://www.obgproject.com/2019/06/12/pcos-part-1-
sensitive-care-of-the-pcos-patient/



Pathophysiology

1.Brain-Ovary Miscommunication (High LH/Low FSH): The pituitary gland produces excess 
Luteinizing Hormone (LH) and insufficient Follicle-Stimulating Hormone (FSH). This reverses the 
normal LH/FSH ratio.

2.Ovarian Theca Cell Overstimulation (Hyperandrogenism): Elevated LH stimulates the theca 
cells (outer layer of the follicle) to produce excessive androgens (testosterone, androstenedione).

3.Granulosa Cell Dysfunction (Follicle Arrest): Due to low FSH, the granulosa cells(inner layer) cannot 
convert the excess androgens into estrogen (aromatization failure). The immature eggs (follicles) 
cannot mature, leading to multiple "cysts" (arrested follicles) and failed ovulation (anovulation).

4.Insulin Resistance (Metabolic Amplifier): Insulin resistance causes high levels of insulin in the blood 
(hyperinsulinemia). This insulin binds to receptors on the ovarian theca cells, acting as a "co-
gonadotropin" to directly increase androgen production further.

5.Vicious Cycle: The excess androgens and insulin stimulate further LH release, continuing the cycle.



Clinical 
Presentation

•Reproductive: Irregular menses 
(amenorrhea or oligomenorrhea) and 
infertility.

•Dermatologic: Hirsutism (terminal hair on 
face/body), treatment-resistant acne, and 
female-pattern hair loss.

•Metabolic: Weight gain, difficult-to-lose 
weight, and acanthosis nigricans (indicator 
of insulin resistance).

•Psychological: Significantly higher rates of 
anxiety, depression, and eating disorders 
compared to the general population.





Case 1

• Ms. Pac Man is 29 y o F who 
is having trouble concieving.

• She had menarche at age 13, 
has had oligomenorrhea for 
years (3-4 periods per year), 
but was on OCP from age 19-
27.

• Menses have returned to 
being  irregular after 
discontinuation of OCP



• Ht: 5’4”
• Wt: 145
• BMI: 25
• She notices some extra hair between umb and pubis
• Normal amount of acne
• Most of the extra weight in abdomen area

Referred to fertility clinic, but while awaiting appointment, decides to try the new 
ketogenic fad diet and loses 15 lbs.

2 months later, feeling nauseated and realizes she is pregnant.
There was no menses for 3 months which is usual for her.



• While pregnant, she is found to IGT and is on a controlled carb diet
• No medications needed.
• She develops PIH in pregnancy and is induced at 38 weeks



• 3 years later, is still trying to conceive second child.
• Sees fertility clinic and is put on clomid (clomiphene citrate) for 5 

cycles, finally becoming pregnant.
• Develops PIH, and also pre-eclampsia with second pregnancy, 

taking labetalol and induced at 38 .5 weeks.



• 10 years later- age 43, Ms Pac Man becomes pre-diabetic and 
hypertensive.

• Ms Pacman also has menorrhagia with thickened endometrial 
lining, bx hyperplasia, no malignancy

• Ms Pacman gets Mirena IUS.

• Did Ms.Pac Man have PCOS?



Risk Factors & Comorbidities

•Genetics: Strong heritable component; first-degree relatives have a 30–50% increased risk
•Thus far, there are 30+ known genes involved in heritability of PCOS

•Diabetes: Independent risk factor for Type 2 Diabetes (T2D) regardless of BMI. All patients 
should be screened for DM.

• Cardiovascular: Increased risk of hypertension, dyslipidemia, and myocardial infarction.

•Pregnancy: High risk for gestational diabetes and pregnancy-induced hypertension.

•Endometrial Cancer: 2–6x higher risk due to chronic unopposed estrogen from 
anovulation.



Diagnostic Criteria

•1935 (Stein-Leventhal): Defined by hirsutism, obesity, amenorrhea, and 
enlarged ovaries.

•1990 (NIH Criteria): Required Hyperandrogenism + Chronic Anovulation; 
ultrasound was considered optional.

•2003 (Rotterdam Criteria): Expanded to include 2-of-3 criteria, officially 
including ultrasound (PCOM) as a key pillar.



Diagnostic Criteria: The "2023 Rotterdam 
Update"

Diagnosis requires the exclusion of other disorders (thyroid, prolactin, CAH) and meeting 2 of 3 criteria:

1.Ovulatory Dysfunction: Irregular cycles (adults: <21 or >35 days; adolescents: >45 days or <9 periods/year).

2.Hyperandrogenism:

•Clinical: Hirsutism (Ferriman-Gallwey score ≥4–6 depending on ethnicity) or adult-onset acne.

•Biochemical: Elevated Total/Free Testosterone or FAI.

3.Polycystic Ovaries (PCOM) or Elevated AMH:

•Innovation: Serum AMH can now be used as an alternative to ultrasound in adults to define PCOM.

•Note: If criteria 1 and 2 are met, no imaging or AMH is required for diagnosis.

•Adolescent Special Case: Diagnosis requires both irregular menses AND hyperandrogenism. Ultrasound and AMH 
are not recommended for adolescents under 8 years post-menarche due to lack of specificity.



Revised Rotterdam 2023



Christ JP, Cedars MI. Current Guidelines for Diagnosing PCOS. Diagnostics (Basel). 
2023 Mar 15;13(6):1113. doi: 10.3390/diagnostics13061113. PMID: 36980421; 
PMCID: PMC10047373.



Hirsutism: Ferriman-Gallwey Scale



Key Diagnostic Updates 2023-2025

•Anti-Müllerian Hormone (AMH) Inclusion: Serum AMH is now accepted as an alternative marker to transvaginal 
ultrasound for identifying polycystic ovary morphology (PCOM) in adults. However, AMH should not be used for 
diagnosis in adolescents.

•Streamlined Diagnosis: If both irregular menstrual cycles and hyperandrogenism (clinical or biochemical) are present, 
ultrasound and AMH tests are not required for diagnosis.

•Adolescent Criteria: Diagnosis in adolescents is still recommended only 3+ years after menarche and relies on the 
presence of both hyperandrogenism and ovulatory dysfunction.

•Focus on Comorbidities: Stronger recognition of broader health risks, including sleep apnea, mental health disorders 
(anxiety, depression), and fatty liver disease.

•Cardiovascular Risk: PCOS is now officially recognized as a cardiovascular disease (CVD) risk-enhancing condition, 
necessitating earlier screening for metabolic dysfunction (blood pressure, lipid profiles, diabetes).



• Pililis, S.; Lampsas, S.; Kountouri, A.; Pliouta, L.; Korakas, E.; Livadas, S.; Thymis, J.; Peppa, M.; Kalantaridou, S.; Oikonomou, E.; et 
al. The Cardiometabolic Risk in Women with Polycystic Ovarian Syndrome (PCOS): From Pathophysiology to Diagnosis and 
Treatment. Medicina 2024, 60, 1656. https://doi.org/10.3390/medicina60101656



Phenotypes

Sachdeva, Garima; Gainder, Shalini; Suri, Vanita; Sachdeva, Naresh1; Chopra, Seema. Comparison of the Different PCOS Phenotypes Based on 
Clinical Metabolic, and Hormonal Profile, and their Response to Clomiphene. Indian Journal of Endocrinology and Metabolism 23(3):p 326-331, 
May–Jun 2019. | DOI: 10.4103/ijem.IJEM_30_19

 

prevalence of phenotypes 
A- 67.7%
B- 11%
C-17.7%
D-3.6%





What tests to 
do I order?



What tests to 
do I order?

Note: CAH is routinely checked in infants in Ontario



What tests to 
do I order?

LH:FSH ratio normal 1:1
PCOS 2:1 to 3:1



What tests to 
do I order?



Management & Treatment

• Treatment must be tailored to the patient's current priorities 
(fertility vs. symptoms).



Management & Treatment

•First-Line: Lifestyle (Crucial)
•Aim for 5–10% weight loss if BMI is elevated; however, healthy lifestyle 
should be encouraged for all, regardless of weight, to prevent future gain.
•No "best" diet—sustainability and insulin control are key.

•No single "PCOS diet" is mandated, but the Mediterranean Diet and Ketogenic 
Diet have shown significant promise in reducing inflammation and improving insulin 
sensitivity.
•New focus on weight stigma encourages providers to prioritize healthy behaviors 
over just the number on the scale.

https://www.sciencedirect.com/science/article/pii/S2666396125000147


Comparison of Mediterranean vs Ketogenic Diets



Management & Treatment

•First-Line: Lifestyle (Crucial)
•Aim for 5–10% weight loss if BMI is elevated; however, healthy lifestyle 
should be encouraged for all, regardless of weight, to prevent future gain.
•No "best" diet—sustainability and insulin control are key.

•Hormonal Management (Cycle & Acne)
•Combined Oral Contraceptives (COCP): First-line for menstrual regulation 
and hirsutism. Prefer low-dose ethinyl estradiol (≤30mcg).
•Anti-androgens (e.g., Spironolactone): Second-line for hirsutism/acne if 
COCP is insufficient after 6 months.



Management & Treatment

Metabolic Management
•Metformin: Recommended for metabolic 
features (T2D, pre-diabetes) or as second-line 
for cycle regulation.
•GLP-1 RAs: Now widely used off-label for PCOS 
with obesity, showing superior results in weight 
and insulin sensitivity.



Management & Treatment

•Fertility
•Letrozole (aromatase inhibitor) is now the first-line 
pharmacotherapy for ovulation induction (superior to 
Clomiphene).

•Mental Health
•Screening for depression and anxiety is now a mandated part 
of every PCOS consult.



About Letrozole (Femara)

•Aromatase inhibitor
•Primarily used to inhibit production of estrogen in ER+ breast cancer 
•blocks the conversion of androgens to estrogen, preventing negative 
feedback on the brain and boosting FSH levels to stimulate the ovaries
•Can be used with IUI and IVF



Key Treatment Updates 2024-2025

•Stem Cell Therapy: Preclinical studies (2023-2024) are exploring MSC-
based therapies to restore ovarian function, with some case reports 
showing significant reversal of symptoms in mice and early studies in 
humans.
•Lifestyle & Psychological Support: Strong emphasis on personalized, 
sustainable lifestyle modifications rather than generic, restrictive dieting to 
avoid reinforcing weight stigma.
•Cosmetic Treatments: Increased use of, and research into, laser 
photoepilation and topical eflornithine for treating hirsutism and improving 
quality of life.



Key Treatment Updates 2024-2025

•Letrozole as First-Line Fertility Agent: Letrozole is now recognized as superior to clomiphene citrate for inducing 
ovulation in women with PCOS, offering higher live birth and pregnancy rates.

•Emerging Metabolic Therapies:

•GLP-1 Receptor Agonists (e.g., Liraglutide): Showing promise for substantial weight loss, reducing 
androgen levels, and improving insulin sensitivity in obese PCOS patients.

•SGLT-2 Inhibitors: Emerging as a therapeutic option for reducing visceral fat, BMI, and improving 
cardiometabolic markers.

•Inositols: Used as insulin sensitizers (Myo-inositol/D-chiro-inositol in a 40:1 ratio), though some 2024 
studies suggest lower evidence of benefit compared to Metformin for hirsutism and central obesity.



Management & 
Treatment

• GLP-1 Receptor 
Agonists: Prescriptions for drugs 
like Semaglutide (Wegovy, 
Ozempic) 
and Tirzepatide (Mounjaro) among 
PCOS patients have increased from 
2.4% in 2021 to 17.6% in 2025. They 
are noted for significantly reducing 
BMI and improving insulin sensitivity 
more effectively than metformin 
alone.



Inositol
• What is it?
• Inositol is a sugar naturally 

produced by the body and found 
in food, often referred to as 
vitamin B8, which plays a crucial 
role in cell membrane formation, 
nerve signaling, and insulin 
regulation

• There are nine forms, but Myo-
inositol (most common) and D-
chiro-inositol are the two primary 
types used in supplements.

• It is found in fruits (especially 
citrus), beans, grains, nuts, and 
meat.

https://www.google.com/search?q=Myo-inositol&client=safari&hs=vGNp&sca_esv=da0c1f878bea3f41&rls=en&biw=1143&bih=736&sxsrf=ANbL-n54zYUYttbA1BZch2MYdsy-V_iGVw%3A1771416573129&ei=_auVae3RB8Wx5NoP5oSEsAo&oq=what+is+inositol+and%C2%A0&gs_lp=Egxnd3Mtd2l6LXNlcnAiFndoYXQgaXMgaW5vc2l0b2wgYW5kwqAqAggAMgsQABiABBiRAhiKBTILEAAYgAQYkQIYigUyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyChAAGIAEGBQYhwIyBRAAGIAESNYvUABYhRtwAHgAkAEAmAGUAaAB3BOqAQQzLjE4uAEByAEA-AEBmAIVoALiFMICBBAjGCfCAgoQIxiABBgnGIoFwgIKEAAYgAQYQxiKBcICEBAAGIAEGLEDGEMYgwEYigXCAhAQLhiABBixAxhDGIMBGIoFwgINEAAYgAQYsQMYQxiKBcICCBAAGIAEGLEDwgILEAAYgAQYsQMYigXCAhEQABiABBiRAhixAxiDARiKBZgDAJIHBDMuMTigB9abAbIHBDMuMTi4B-IUwgcGMi0xOS4yyAdrgAgA&sclient=gws-wiz-serp&mstk=AUtExfC7xM1HuVzs1fvwBoNy_Tmv6QGt4PEE95IgY1SQSUB3yrdYD2TelXM5DNC2kf7MfqYaHFmuluXeFO95PJXEom68sV3esXtTk5nEkC_YwU9GvB2eIIfFaRPGXinlAEDdejr4Ajjtq4zoNpyv0dsYzbg1LqWEp7ceaPUY_gfhpKsqh8D0WbphHKvZ7-IA3KZAOCX26ds2AWSDIS8-dlw06IXurkWvqyg70llVpPNmkXHY78qE75XMd_U3B54JOBxq3x6YDINqSXN-GJp3GToOczGYcOrk9_wz0uI6uiMFjfkL2w&csui=3&ved=2ahUKEwj86qqZguOSAxU_EFkFHS3BKDgQgK4QegQIBhAB
https://www.google.com/search?q=Myo-inositol&client=safari&hs=vGNp&sca_esv=da0c1f878bea3f41&rls=en&biw=1143&bih=736&sxsrf=ANbL-n54zYUYttbA1BZch2MYdsy-V_iGVw%3A1771416573129&ei=_auVae3RB8Wx5NoP5oSEsAo&oq=what+is+inositol+and%C2%A0&gs_lp=Egxnd3Mtd2l6LXNlcnAiFndoYXQgaXMgaW5vc2l0b2wgYW5kwqAqAggAMgsQABiABBiRAhiKBTILEAAYgAQYkQIYigUyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyChAAGIAEGBQYhwIyBRAAGIAESNYvUABYhRtwAHgAkAEAmAGUAaAB3BOqAQQzLjE4uAEByAEA-AEBmAIVoALiFMICBBAjGCfCAgoQIxiABBgnGIoFwgIKEAAYgAQYQxiKBcICEBAAGIAEGLEDGEMYgwEYigXCAhAQLhiABBixAxhDGIMBGIoFwgINEAAYgAQYsQMYQxiKBcICCBAAGIAEGLEDwgILEAAYgAQYsQMYigXCAhEQABiABBiRAhixAxiDARiKBZgDAJIHBDMuMTigB9abAbIHBDMuMTi4B-IUwgcGMi0xOS4yyAdrgAgA&sclient=gws-wiz-serp&mstk=AUtExfC7xM1HuVzs1fvwBoNy_Tmv6QGt4PEE95IgY1SQSUB3yrdYD2TelXM5DNC2kf7MfqYaHFmuluXeFO95PJXEom68sV3esXtTk5nEkC_YwU9GvB2eIIfFaRPGXinlAEDdejr4Ajjtq4zoNpyv0dsYzbg1LqWEp7ceaPUY_gfhpKsqh8D0WbphHKvZ7-IA3KZAOCX26ds2AWSDIS8-dlw06IXurkWvqyg70llVpPNmkXHY78qE75XMd_U3B54JOBxq3x6YDINqSXN-GJp3GToOczGYcOrk9_wz0uI6uiMFjfkL2w&csui=3&ved=2ahUKEwj86qqZguOSAxU_EFkFHS3BKDgQgK4QegQIBhAB
https://www.google.com/search?q=D-chiro-inositol&client=safari&hs=vGNp&sca_esv=da0c1f878bea3f41&rls=en&biw=1143&bih=736&sxsrf=ANbL-n54zYUYttbA1BZch2MYdsy-V_iGVw%3A1771416573129&ei=_auVae3RB8Wx5NoP5oSEsAo&oq=what+is+inositol+and%C2%A0&gs_lp=Egxnd3Mtd2l6LXNlcnAiFndoYXQgaXMgaW5vc2l0b2wgYW5kwqAqAggAMgsQABiABBiRAhiKBTILEAAYgAQYkQIYigUyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyChAAGIAEGBQYhwIyBRAAGIAESNYvUABYhRtwAHgAkAEAmAGUAaAB3BOqAQQzLjE4uAEByAEA-AEBmAIVoALiFMICBBAjGCfCAgoQIxiABBgnGIoFwgIKEAAYgAQYQxiKBcICEBAAGIAEGLEDGEMYgwEYigXCAhAQLhiABBixAxhDGIMBGIoFwgINEAAYgAQYsQMYQxiKBcICCBAAGIAEGLEDwgILEAAYgAQYsQMYigXCAhEQABiABBiRAhixAxiDARiKBZgDAJIHBDMuMTigB9abAbIHBDMuMTi4B-IUwgcGMi0xOS4yyAdrgAgA&sclient=gws-wiz-serp&mstk=AUtExfC7xM1HuVzs1fvwBoNy_Tmv6QGt4PEE95IgY1SQSUB3yrdYD2TelXM5DNC2kf7MfqYaHFmuluXeFO95PJXEom68sV3esXtTk5nEkC_YwU9GvB2eIIfFaRPGXinlAEDdejr4Ajjtq4zoNpyv0dsYzbg1LqWEp7ceaPUY_gfhpKsqh8D0WbphHKvZ7-IA3KZAOCX26ds2AWSDIS8-dlw06IXurkWvqyg70llVpPNmkXHY78qE75XMd_U3B54JOBxq3x6YDINqSXN-GJp3GToOczGYcOrk9_wz0uI6uiMFjfkL2w&csui=3&ved=2ahUKEwj86qqZguOSAxU_EFkFHS3BKDgQgK4QegQIBhAC
https://www.google.com/search?q=D-chiro-inositol&client=safari&hs=vGNp&sca_esv=da0c1f878bea3f41&rls=en&biw=1143&bih=736&sxsrf=ANbL-n54zYUYttbA1BZch2MYdsy-V_iGVw%3A1771416573129&ei=_auVae3RB8Wx5NoP5oSEsAo&oq=what+is+inositol+and%C2%A0&gs_lp=Egxnd3Mtd2l6LXNlcnAiFndoYXQgaXMgaW5vc2l0b2wgYW5kwqAqAggAMgsQABiABBiRAhiKBTILEAAYgAQYkQIYigUyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyChAAGIAEGBQYhwIyBRAAGIAESNYvUABYhRtwAHgAkAEAmAGUAaAB3BOqAQQzLjE4uAEByAEA-AEBmAIVoALiFMICBBAjGCfCAgoQIxiABBgnGIoFwgIKEAAYgAQYQxiKBcICEBAAGIAEGLEDGEMYgwEYigXCAhAQLhiABBixAxhDGIMBGIoFwgINEAAYgAQYsQMYQxiKBcICCBAAGIAEGLEDwgILEAAYgAQYsQMYigXCAhEQABiABBiRAhixAxiDARiKBZgDAJIHBDMuMTigB9abAbIHBDMuMTi4B-IUwgcGMi0xOS4yyAdrgAgA&sclient=gws-wiz-serp&mstk=AUtExfC7xM1HuVzs1fvwBoNy_Tmv6QGt4PEE95IgY1SQSUB3yrdYD2TelXM5DNC2kf7MfqYaHFmuluXeFO95PJXEom68sV3esXtTk5nEkC_YwU9GvB2eIIfFaRPGXinlAEDdejr4Ajjtq4zoNpyv0dsYzbg1LqWEp7ceaPUY_gfhpKsqh8D0WbphHKvZ7-IA3KZAOCX26ds2AWSDIS8-dlw06IXurkWvqyg70llVpPNmkXHY78qE75XMd_U3B54JOBxq3x6YDINqSXN-GJp3GToOczGYcOrk9_wz0uI6uiMFjfkL2w&csui=3&ved=2ahUKEwj86qqZguOSAxU_EFkFHS3BKDgQgK4QegQIBhAC


Inositol
Key Functions and Benefits of Inositol
•Insulin Regulation: Inositol helps the body use insulin efficiently, making it 
highly effective for managing insulin resistance, metabolic syndrome, and blood 
sugar levels.
•PCOS Management: It is widely used to improve symptoms of PCOS, including 
promoting regular menstrual cycles, reducing androgen levels (which causes 
acne and hirsutism), and improving egg quality and fertility.
•Mental Health: Inositol influences neurotransmitters like serotonin and 
dopamine, with potential benefits for anxiety, panic disorders, and depression.
•Weight Management: By improving insulin sensitivity, it may help with weight 
loss, reducing cravings and fat accumulation in the liver.
•Metabolic Health: It can help lower high triglycerides and blood pressure







Conclusion

•PCOS has a variable presentation among patients and over 
the duration of one woman’s lifespan
•PCOS is a lifelong condition, not just a reproductive one.
•Always screen for CVD, DM2, sleep apnea (STOP BANG), 
mental health
•Use AMH to save patients an ultrasound if they only meet 
one other criterion.
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