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PCOS and Cardiometabolic Risk

Outline
• PCOS: Definition(s) and siginificance
• PCOS and type 2 diabetes
• PCOS and risk of cardiovascular disease 

(CVD)
• PCOS as a chronic disorder



PCOS: definitions and significance
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Conceptualizing a common and complex disorder
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Conceptualizing a common and complex disorder
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Conceptualizing a common and complex disorder
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PCOS – Original description*

• Menstrual dysfunction/infertility
• Clinical hyperandrogenism
• Polycystic ovary morphology
• No hormonal / biochemical test

*Stein&Leventhal, Am J Obstet Gynecol 1935



Menstrual dysfunction

Oligo-anovulation
• Oligomenorrhea (Menses < 9/yr)
• Amenorrhea (no menses for 3 mos)
• Dysfunctional uterine bleeding



Polycystic Ovary (PCO)

Kovacs, G. Polycystic Ovary Syndrome, Cambridge University Press, 2000



Hyperandrogenism

• Hirsutism
• Acne
• Androgenic 

alopecia
• ↑serum androgens

Yildiz et al., Hum Reprod Update 2010
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Visually scoring Visually scoring hirsutismhirsutism

YildizYildiz et al., Hum et al., Hum ReprodReprod Update 2010Update 2010



Revised PCOS Diagnostic Criteria
(2003 Rotterdam)

1. Oligo-anovulation
2. Clinical hyperandrogenism and/or 

hyperandrogenemia
3. Polycystic ovary (PCO)
(2 out of 3 necessary for the diagnosis)
• Exclusion of other associated disorders

*Rotterdam ESHRE/ASRM-sponsored PCOS Consensus Workshop Group, 
Hum Reprod & Fertil Steril 2004



PCOS - Phenotype
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Changing phenotype through lifetime!



PCOS - prevalence
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PCOS- Signs and symptoms

• Hirsutism 60-90%
• Oligomenorrhea 50-90%
• Infertility 55-75%
• PCO                           50-75%
• Obesity 40-60%
• Amenorrhea 25-50%
• Acne 25%
• Dysfunctional uterus bleeding        30%
• Normal menstrual pattern 22%



PCOS – Why is it important?

• Most common endocrine disorder of 
reproductive-aged women 

• Most common cause of anovulatory
infertility

• Public health impact
- risk of diabetes
- risk of cardiovascular disease



PCOS and type 2 diabetes



Insulin resistance and PCOS

• Prevalence of insulin resistance
- definition
- assessment method
- population characteristics

• Insulin resistance in up to 65% of PCOS women 
compared to age- and BMI-matched healthy 
controls*

*Dunaif et al., Diabetes 1989
Legro et al., J Clin Endocrinol Metab 1998
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Prevalence of glucose intolerance 
in PCOS
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Prevalence of glucose intolerance by 
age and BMI in PCOS
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PCOS and glucose intolerance

Risk factors for diabetes in PCOS
• Age
• BMI
• Waist circumference / WHR
• History of diabetes in first-degree 

relatives
• PCOS diagnosis!



Risk factors for diabetes*
• Age ≥ 45y
• BMI ≥ 25 kg/m2

• Family history of diabetes
• Physical inactivity
• Race / ethnicity
• IFG/IGT
• History of GDM 
• Hypertension
• HDL-C ≤ 35 mg/dl and/or TG ≥ 250 mg/dl
• Polycystic ovary syndrome
• History of vascular disease

*ADA, 2010



PCOS and diabetes risk*

• Screening for glucose 
intolerance at diagnosis

• 2h OGTT
• 2h OGTT annually in NGT 

PCOS
• No test of insulin resistance 

are necessary to make the 
diagnosis of PCOS nor are 
they needed to select tx

*Yildiz BO. Nature Rev Endocrinol 2008



FPG vs. 2h PG in PCOS*

Diagnosis of 
glucose intolerance 

OGTT – FPG alone 
(OR, 8.28; 95% CI 
4.66-15.34)

*Legro RS et al.,J Clin Endocrinol Metab 1999
Legro RS, Obstet Gynecol Clin North Am. 2001 



PCOS – A high risk condition for 
cardiovascular disease?



Cardiovascular disease – A significant 
health problem in women too!

Source:Source: CDCCDC//NCHSNCHS



PCOS and CVD risk

• CVD risk factors in PCOS
- oligomenorrhea
- insulin resistance / glucose intolerance
- hyperandrogenism 
- dyslipidemia
- obesity
- dysfibrinolysis

• Increased prevalence of CVD?



Lipid and Lipoprotein Alterations in PCOS
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Prevalence of lipid abnormalities 
according to NCEP criteria 

2.5%% High TG (mg/dl)

8.5%% High LDL-C (mg/dl)

14.6%% Low HDL-C (mg/dl)

8.8%% High Total cholesterol (mg/dl)

All subjects 
(n=398)

Legro et al. J Clin Endocrinol Metab, 2003



Obesity in PCOS

• About 50% of PCOS

• Android distribution 

• Insulin resistance
• Sex hormone binding globulin
• Adverse lipid profile
• Risk of type 2 diabetes



PCOS and metabolic syndrome*

**DDokras et al., okras et al., ObstetObstet & & GynecolGynecol 20052005



Menstrual irregularity and CVD risk (NHS)*
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CV event rate and androgen excess in 
postmenopausal women (WISE study) 

Shaw et al. J Clin Endocrinol Metab 2008



PCOS as a chronic disorder



Natural history of a disorder

A B C D E F

A. Biologic onset of the condition
B. Pathologic evidence detectable by screening
C. Signs and symptoms
D. Health care sought
E. Diagnosis
F. Treatment

Preclinical Clinical Outcome



Metabolic

Insulin Resist.
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Impaired Glucose Tolerance

Type 2 Diabetes

Dyslipidemia?
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PCOS across the lifespan
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PCOS and cardiometabolic risk

Type 2 diabetes

Dyslipidemia

Hyperinsulinemia

IGT
Insulin 
resistance

Central
obesity
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Metabolic syndrome diagnostic 
criteria in PCOS*

≥ 110 mg/dl and/or
2h glucose ≥ 140 

mg/dl

Fasting and 2h OGTT glucose
≥ 130 / ≥ 85 mmHgBlood pressure

≤ 50 mg/dlHDL-C

≥ 150 mg/dlTG

> 88 cmAbdominal obesity (waist 
circumference)

Cut-offRisk factor

Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group
Hum Reprod & Fertil Steril 2004

*3 out of 5 sufficient for the diagnosis



Metabolic syndrome - definitions

• WHO

• EGIR

• NCEP-ATP III

• IDF

• Others



Abdominal obesity

Glucose intolerance / 
insulin resistance 

Hypertension 

Atherogenic dyslipidemia

Proinflammatory/
Prothrombotic state

Metabolic syndrome

National Cholesterol Educational Program (NCEP), Adult Treatment Panel (ATP) III; 2004.

DiabetesDiabetes CVDCVD



MS-T2DM-PKOS

Type 2 diabetes
Insulin

resistance

PCOS

Metabolic
syndrome



Abdominal obesity

Glucose intolerance / 
insulin resistance 

Hypertension 

Atherogenic dyslipidemia

Metabolic syndrome = Syndrome X

DiabetesDiabetes CVDCVD



Abdominal obesity

Glucose intolerance / 
insulin resistance 

Hypertension 

Atherogenic dyslipidemia

Hyperandrogenism / 
anovulation

Metabolic syndrome = Syndrome X

DiabetesDiabetes CVDCVD

PCOS: Syndrome XX



Management of cardiometabolic risk in 
PCOS

• Clinical evaluation
- Anthropometric measurements
- OGTT, fasting lipids

• Maintenance of ideal weight
- Caloric intake
- Physical activity

• Pharmacological therapy
- Metformin

AE-PCOS Society 2008,2009
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