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Assessment of cardiovascular risk and prevention of 
cardiovascular disease in women with the polycystic ovary 

syndrome: a consensus statement by the Androgen Excess and 
Polycystic Ovary Syndrome (AE-PCOS) Society.

 CONCLUSIONS: Women with PCOS with 

 Obesity

 cigarette smoking

 dyslipidemia 

 hypertension

 impaired glucose tolerance

 and subclinical vascular disease 

 are at risk. 

 whereas those with metabolic syndrome and/or type 2

diabetes mellitus are at high risk for CVD. 

Wild, RA, et al. J Clin Endocrinol Metab. 2010 May;95(5):2038-49. doi: 10.1210/jc.2009-2724. Epub 2010 Apr 7.



Assessment of cardiovascular risk and prevention of 
cardiovascular disease in women with the polycystic ovary 

syndrome: a consensus statement by the Androgen Excess and 
Polycystic Ovary Syndrome (AE-PCOS) Society.

 Body mass index, waist circumference, serum lipid/glucose, 
and blood pressure determinations are recommended for all 
women with PCOS, as is oral glucose tolerance testing in 
those with obesity, advanced age, personal history of 
gestational diabetes, or family history of type 2 diabetes 
mellitus. 

 Mood disorder assessment is suggested in all PCOS 
patients. 

 Lifestyle management is recommended for primary CVD 
prevention, targeting low-density and non-high-density 
lipoprotein cholesterol and adding insulin-sensitizing and 
other drugs if dyslipidemia or other risk factors persist.

Wild, RA, et al. J Clin Endocrinol Metab. 2010 May;95(5):2038-49. doi: 10.1210/jc.2009-2724. Epub 2010 Apr 7.



Lipid and Lipoprotein Abnormalities in 
PCOS

 High triglycerides and low HDL-C ( ratio greater than 3:1 in 
insulin resistant states) 

 Small LDL particles are prevalent ; LDL-C may be high, but 
is often (misleadingly) low or normal.

 These numbers from the standard lipid panel represent 
serum concentrations of fats

 Underlying these abnormalities lie the pathophysiology of 
this (and other) insulin resistant states: hyper-production of 
atherogenic Beta Lipoproteins from the liver (delayed 
clearance also plays a roll )

 HDL particles are often “dysfunctional” in IRS states like 
PCOS. HDL-C tells you NOTHING about HDL function !

 Correction of this abnormal “lipoprotein trafficking” is the 
goal to reducing CVD risk in PCOS, NOT simply targeting 
the lipid abnormalities.
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Foam Cells
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Apolipoprotein B Particles
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Particles 

How does the cholesterol get 

into the arterial intima ?

Triglyceride Cholesterol Cholesteryl ester          Phospholipids

Chylomicron

Tabas I et al. Circulation. 2007;116:1832-1844

The key initiating process in 

atherogenesis is the 

subendothelial retention of 

apolipoprotein B–containing 

lipoproteins. 

The probability that a particle’s cholesterol will be delivered to 

an atheroma depends largely on particle number: how many 

LDL particles enter the artery wall, become oxidized, and are 

finally taken up by macrophage foam cells

Otvos JD et al J Clin Lipidol 2011;5(2):105-113



Low Density Lipoprotein Particle

LDL-C

Cholesterol 

ester content  
within all of the 

LDL particles in 

a deciliter (dL) of 

plasma.

Never confuse LDL-C with LDL particle concentration 

=  LDL-P

The NUMBER OF PARTICLES vs the cholesterol 

ester load inside the particle

LDL particle

#  or ApoB

(or Non-HDL-C)



Atherogenic Lipoproteins

Non HDL-C = Total Cholesterol – HDL-Cholesterol

ApoB

LDL-P

Since LDL-P makes up more than 90% of apoB particles, 

Non HDL-C is in effect an apoB or LDL-P surrogate

Half life 4-6 hours

Half life 2-3 days

VLDL-P
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Davidson MH et al. J Clin Lipidol 2011;5:338-367

NLA Expert Panel Advice                                      

LDL Particle Concentration (LDL-P)

Although similar outcome 

associations are observed for the 

two measures when LDL-C and 

LDL-P are concordant, CV risk is 

more strongly associated with LDL-

P when these measures are 

discordant.

THE DISEASE FOLLOWS the 

PARTICLES !



US Organizations Advocating Lipoprotein                    
Particle Concentration Use

2008 American Diabetes 
Association/ American College of 
Cardiology Foundation Consensus 
statement on lipoprotein 
management in patients with 
cardiometabolic risk (Diabetes Care 
2008;31:811-822)

2009 Apolipoprotein B and 
Cardiovascular Disease Risk: Position 
Statement from the AACC Lipoproteins 
and Vascular Diseases Division  Working 
Group on Best Practices (Clinical Chemistry 
2009;55:3:407–419)

Measured apolipoprotein B or LDL-P by NMR Measured apolipoprotein B or LDL-P by NMR

2011 National Lipid Association on 
novel markers (J Clin Lipidol 2011;5:338-
367)

Measured Apolipoprotein B or LDL-P by NMR 

in all except low risk patients

AACE recommends apo B to assess 

the success of LDL-C–lowering 

therapy. Endocrine Practice 2012;18 (Suppl 1) 

Measured apolipoprotein B
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Trigs and HDL-C are NOT 

treatment goals; reduction of 

atherogenic lipoproteins are !







(Family Hx, HDL-C < 50, age> 55, smoking, HBP)
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Drug Therapies – Important 

Considerations (continued)

� Combination therapy with a statin plus a second agent may 

be considered for patients who have not reached their 

treatment goals for atherogenic cholesterol levels, particularly 

in those at high and very high risk.  Generally, the maximally 

tolerated statin dose should be used before add-on therapy is 

considered.

� For patients with statin intolerance, reducing the dose of 

statin, switching to a different statin, and alternate regimens 

such as every other day statin dosing may be considered.

� For patients who cannot tolerate a statin using the above 

strategies, alternate agents alone or in combination may be 

considered.

35
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Additional Information

� Additional information from the NLA: 

� https://www.lipid.org/practicetools/guidelines/consensus_re

commendations

�Familial Hypercholesterolemia: Screening, Diagnosis and 

Management of Pediatric and Adult Patients

�Clinical Utility of Inflammatory Markers and Advanced 

Lipoprotein Testing: Advice form an Expert Panel of Lipid 

Specialists

� https://www.lipid.org/practicetools/guidelines/position_state

ments

36



Summary

• Lifestyle Changes are the first line of therapy 

unless patient is high or very high risk

• Adults should be screened for cholesterol by the 

age of 20

• Statins are first line of therapy unless 

triglycerides are over 1000, other agents may be 

added if not to goal

• Non-HDL (130) and LDL (100) are targets of 

treatment unless very high risk (100/70)

• For moderate risk patients a long term and short 

term risk calculator should be used(Framingham 

10 year/lifetime risk)



So WHAT DO WE DO NOW for PCOS ?

 Consider consultation with a Board Certified Clinical 
Lipidologist: find one a www.lipid.org or 
www.learnyourlipids.com

 Insulin sensitizing diet- low glycemic eating

 Exercise- “every step / every lb. lifted “ fights insulin resistance

 Assess risk using NLA guidelines and ASCVD risk calculator 
app

 Target atherogenic lipoproteins not individual lipids (unless 
trigs > 500 mg/dl) using Non HDL-C and apoB/ NMR LDL-P. 

 Non HDL-C goal < 130 mg/dl (apoB < 90 mg/dl) for most women.

 Statins are first line drugs (safe and effective) but need to be 
wary of issues in fertile women. Metformin may or may not 
improve lipoproteins. 

 Other meds such as BAS (colevelam) , ezetimibe, fenofibrate 
may be helpful.

http://www.lipid.org/
http://www.learnyourlipids.com/


Cohn JN Circulation. 2013;128:2554-2556

The Message Is Clear: Prevent as Well as 
Treat Acute Myocardial Infarction

Natural history of atherothrombotic disease. Progression to acute myocardial infarction (AMI) may be followed by 

heart failure and death. Aggressive treatment after the event alters the slope of progression with delay but 

ultimate complications of heart failure and death. Early detection of the process can lead to preventive therapy 

that reduces the slope of progression and may eliminate the associated morbidity before the age of 100 years
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Be a “Lipoprotein  Warrior “   !

Treat at LEAST to NON-HDL 

targets ALL day, EVERY day !

Prevent atherosclerosis , not 

just events !
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