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Case Presentation
• Mexican-American female, 43 years old
• Blood pressure 134/80 mm Hg (treated)
• Fasting plasma glucose 114 mg/dL
• Waist circumference (37.5 in)
• BMI 32 kg/m 2

• Dyslipidemia
– TC 232 mg/dL
– LDL-C 128 mg/dL 
– Non–HDL-C 194 mg/dL
– HDL-C 38 mg/dL
– Triglycerides 330 mg/dL

• Nonsmoker

Framingham Risk Score*: 1%

*NCEP ATP III. Circulation. 2002;106:3143-3421.



• New focus on lifetime risk of 
cardiovascular disease and stroke in 
women, not just short-term risk

• Average lifetime risk for CVD in women 
is high (approaches 1 in 2)

• Focus not only on preventing CVD, but 
on preventing risk factors at any age 

Evidence-Based Guidelines for 
Cardiovascular Disease Prevention 

in Women: 2007 Update

Circulation 2007;115:1481-1501





HIGH RISK

• Established coronary heart disease
• Cerebrovascular disease
• Peripheral arterial disease
• Abdominal aortic aneurysm
• End-stage or chronic renal disease
• Diabetes
• 10 year Framingham global risk >20%

Circulation 2007;115:1481-1501



• � 1 major CVD risk factor, including:
– Cigarette smoking
– Poor diet
– Physical inactivity
– Obesity, especially central adiposity
– Family history of premature CVD (<55 in male 

relative. <65 in female relative)
– Hypertension
– Dyslipidemia

• Evidence of subclinical vascular disease
• Metabolic syndrome
• Poor exercise capacity on TM test or abn HR 

recovery

AT RISK

Circulation 2007;115:1481-1501



OPTIMAL RISK

Framingham global risk < 10% 
and a healthy lifestyle with no 

risk factors

Circulation 2007;115:1481-1501



40-49

Prevalence of the NCEP 
Metabolic Syndrome: NHANES III by 

Age

Ford ES et al. JAMA. 2002;287:356-359.
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Relative Risk of CHD Associated With 
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Gender Differences in Traditional Cardiac Risk Fact ors
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CHD or outcome risk
Triglycerides
Diabetes
Obesity

Central adiposity (>35 kg/m2)

Elderly women
Young women

�
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Prevalence rates
Hypertension
Smoking

� For women after age 50 years
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Population average values
Lipids

Total cholesterol
HDL cholesterol

� 55 years
< 65 years
< 50 mg/dL

� 45 years
< 55 years

Risk factor (threshold values)

Age threshold for � disease risk

Family hx of premature CHD

HDL cholesterol
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Haffner SM. Diabetes Care. 2003;26 (suppl 1):S83-S86.
Garvey WT, et al. Diabetes. 2003;52:453-462.

Atherogenic Dyslipidemia in Patients With 
Diabetes and the Metabolic Syndrome

– High triglyceride levels
• TG-rich remnant lipoproteins (VLDL)
• Altered metabolism of LDL and HDL particles
• Remnants are atherogenic

– Absolute levels of LDL-C are commonly not significa ntly 
increased, but other LDL parameters significantly c hange 

• ­­­­ Number of LDL particles
– Predominantly small, dense LDL particles

– Low levels of HDL-C (may reduce reverse transport)



Kip KE et al. Circulation. 2004;109:706-713.



Metabolic Syndrome and Risk of 
Incident CV Events and Death

• Meta-analysis of 37 studies
• MS had a relative risk of CV events and 

death of 1.78 (95% CI 1.58 to 2.00)
• 7 studies that provided risk estimates 

for both genders:  A stronger 
association in women compared with 
men (RR 2.63 vs. 1.98; p=0.09)

Gami et al., JACC 2007;49:403-414.





Insulin Resistance Is Central to Risk 
Factors for CVD

AgingAging

ObesityObesity

DyslipidemiaDyslipidemia
–– Decreased HDLDecreased HDL
–– Increased TGIncreased TG
–– Small dense LDLSmall dense LDL

GeneticsGenetics

HyperinsulinemiaHyperinsulinemia

Sedentary lifestyleSedentary lifestyle

InsulinInsulin
ResistanceResistance

HyperglycemiaHyperglycemia

Altered Altered fibrinolysisfibrinolysis

HypertensionHypertension

TG = triglyceridesTG = triglycerides

Reusch JEB. Am J Cardiol. 2002;90(suppl):19G-26G.

Endothelial Endothelial 
dysfunctiondysfunction



Is Lowering LDL-C Enough?
• Despite on-therapy LDL-C <80 mg/dL, a 

significant number of patients still have events 1,2

• Major statin trials consistently show an 
approximate 25%–40% risk reduction for 
cardiovascular events, regardless of baseline 
LDL-C levels 3,4

• Despite LDL-C–lowering, residual risk remains 
high for at least 2 years following the index event 1

• There is a great need for further improvement in 
cardiovascular risk reduction 5

1. Cannon CP  et al. N Engl J Med. 2004;350:1495-1504; 2. de Lemos JA  et al. JAMA. 2004;292:1307-
1316; 3. LaRosa J  et al. JAMA. 1999;282:2340-2346; 4. HPS Collaborative Group. Lancet. 2002;360:7-22; 
5. Assmann G, Gotto AM Jr. Circulation. 2004;109(suppl III):8-14.



HDL and TG are stronger risk-predictors than 
LDL in women (LRC follow up study)
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Elevated Non�HDL-C, LDL-C, and TC 
Levels Increase Risk for CVD Mortality
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Men
Women

Cui Y, et al. Arch Intern Med. 2001;161:1413-1419.
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How Deadly Is the “Deadly Quartet”?…
A Post-CABG Evaluation

Sprecher DL, Pearce GL. JACC. 2000;36:1159-1165..

Deadly quartet risk factors = obesity, diabetes, hypertension, hypertriglyceridemia
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Achievement of AHA Optimal Lipid 
Levels in High-Risk Women
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Factors Contributing to High 
Triglycerides

• Overweight/obesity
• Physical inactivity
• Excess alcohol intake
• Very high carbohydrate diet (> 60% of total 

energy intake)
• Type 2 DM, CRF, nephrotic syndrome
• Drugs: corticosteroids, protease inhibitors, 

beta blockers, estrogens, thiazide diuretics, 
cyclosporine

• Genetic disorders (IIb, III, IV, V)



Factors Contributing to Low 
HDL-C

• Elevated TG
• Overweight/obesity
• Physical inactivity
• Cigarette smoking
• Very high carbohydrate diet (> 60% of total energy 

intake)
• Type 2 DM, primary biliary cirrhosis, obstructive li ver 

disease, nephrotic syndrome, uremia
• Drugs: beta blockers, anabolic steroids, progestins , 

protease inhibitors
• Familial low-HDL, Tangier disease
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Low HDL-C
• Primary target is LDL-C
• No HDL-C goal defined
• Reinforce TLCs

– Weight loss
– ­­­­ physical activity
– Smoking cessation

• For isolated ¯̄̄̄ HDL-C, 
consider niacin or fibrate

• Treat all high-risk women 
– TLCs as first step

Elevated Triglycerides
• TLCs if borderline high 

(150-199 mg/dL)
– ¯̄̄̄ weight
– ­­­­ physical activity
– Treat metabolic syndrome, 

control hyperglycemia
• Fibrate or niacin if high (200-499 

mg/dL) in high-risk patients
• BUT: Target TG before LDL-C if 

very high ( � 500 mg/dL)
– Goal: prevent pancreatitis
– TLCs include very low fat 

diet
– Fibrate, niacin, fish oil

Low HDL-C, Elevated TG Are 
Secondary Targets of Intervention

Expert Panel. JAMA. 2001;285:2486-2497. 
Mosca L, et al. Circulation. 2004;109:672-693. 
ADA. Diabetes Care. 2004;27(suppl 1):S68-S71.



Nutrition Therapy for 
Hypertriglyceridemia

• Limit simple sugars and alcohol
• Avoid refined grains; choose high fiber 

carbohydrates
• Eat 4-6 servings of fruits & vegetables 

daily (more vegetables than fruits)
• Add omega-3 fatty acids (2-3 servings of 

cold water fish, e.g., salmon, albacore 
tuna, herring, mackeral; ground flax seed; 
nuts)

• Avoid saturated fats & trans fats; choose 
monounsaturated fats

• Achieve and maintain a healthy body 
weight





Weight Management

• Losing 5-10 pounds can improve TGs
• 3500 calories = 1 pound weight gain or 

loss
• Lose 1 pound per week by reducing 

calories by 500 calories daily
• OR better, eat 200 fewer calories and 

increase daily activity by 300 calories



Updated Physical Activity 
Recommendations

• Moderate-intensity PA (brisk walking) for a 
minimum of 30 min on 5 days/week or 
vigorous-intensity aerobic activity (jogging) 
for a minimum of 20 min on 3 days/week

• Moderate and vigorous activities can be 
combined

• In addition to light activities that are part of 
ADLs

• Can be accumulated in � 10 min bouts

Circulation 2007;116:1081-1093
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Treating HDL:
Nonpharmacologic Methods

• Exercise overrated?
– � HDL only when TG high

– � HDL only with intense, 
frequent exercise

• Alcohol
– Raises TG

• Affects CETP activity

– Modest HDL changes

• Smoking cessation

• Weight loss
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Updated Women’s Guidelines for Lipids

• LDL – first target of therapy; goal differs 
according to risk status; then…… ..

• In high risk women: use niacin or fibrate
therapy when HDL is low or non-HDL is �

• In other at risk women: consider niacin or 
fibrate therapy when HDL is low or non-
HDL is � in women with multiple risk 
factors and a 10-year absolute risk of 10% 
to 20%

• Consider omega-3 fatty acids (2 to 4 
grams) in women with high TG levels

Circulation 2007;115:1481-1501



Summary
• For many women, the FRE underestimates 

risk, although lifetime risk is high
• Non-HDL cholesterol increases risk of CVD 

mortality, especially in women
• Clinical trials show that residual risk remains 

after LDL is lowered to target levels
• Lipid abnormalities beyond LDL (TG, HDL-C) 

should be treated to reduce residual CVD 
risk, particularly in women with MS

• Nutrition therapy and regular physical 
activity are essential for reducing risk 
associated with MS

• Treatment with fibrates, niacin, and/or 
omega-3 fatty acids may be necessary to 
improve the atherogenic dyslipidemia



Copyright © 2007 by the Preventive Cardiovascular Nurses Association

Clinical Tools

NEW! Elevated Triglycerides & Low HDL-
A Quick Look at Therapies

PCNA has developed this laminated card for use by the 
healthcare professional in their practice.
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Only 3 of 14 events in FRS >5% 
group occurred in individuals with 
FRS >10% (total n = 74)
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•Necrotic core

•Lipid pool

•Fibrous cap

•Calcium

65 microns
Length >3mm

Area 1.5mm 2

>20%
content

Anatomic Targets within Vulnerable 
Atherosclerosis
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MRI PLAQUE CHARACTERIZATION: CAROTID PLAQUE
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MRI PLAQUE CHARACTERIZATION: CAROTID PLAQUE
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FDGFDG--PET/CT: Coronary ImagingPET/CT: Coronary Imaging
Ahmed Tawakol (MGH) AHA 2007Ahmed Tawakol (MGH) AHA 2007
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FDG-PET Coronary 
Challenges• Imaging of coronary plaque limited by :

• Smaller target (spatial resolution of PET)

• Coronary vessel motion

• Myocardial uptake of FDG 

• Despite these limitations, several groups have identified areas of 
cardiac FDG uptake thought to be related to coronary plaque

Dunphy and Strauss JNM
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