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Cholesterol and Lipid Management
A Six-Step Approach
Objectives:

1. Be able to define cardiac risk factors and risk equivalents.
2. Be able to estimate the 10 year cardiac risk for patients.
3. Be able to make rational lipid screening recommendations for all patients you
encounter.
4. Be able to state the goal lipids (triglycerides, HDL, LDL, non-HDL) for patients with
varying cardiac risks.
5. Be able to describe the therapeutic lifestyle changes as recommended by the NCEP
and counsel a patient on how to implement them.
6. Be able to describe the mechanisms of action, contraindications, major side effects,
and monitoring requirements of the major classes of lipid-lowering drugs.
Risk Assessment: The First Step
•
•

•
•
•
•

Patients with CHD, DM, symptomatic carotid artery disease, PAD, or CKD all fall
into the category of secondary prevention with aggressive lipid control to be
discussed later. (10 year cardiac risk >20% is also a cardiac risk equivalent.)
Traditionally, the following have been described as major risk factors:
- Age >/= 45 in men, age >/= 55 in women
- Premature menopause (< 40) without HRT
- Family history of premature CHD ( male 1st degree relative < 55 years and female
< 65 years)
- Cigarette smoking
- HTN (BP > 140/90)
- HDL < 40
- LDL > 130
HDL >/= 60 is a negative risk factor
Elevated apo B, small dense LDL, increase LDL particle number, triglycerides, and
obesity are additional risk factors
NCEP III proposed a scoring system to determine 10 year risk, where >20% is high
risk, 10%-20% is medium risk, and < 10% is low risk. (see appendix)
2004 ATP III update suggests very high risk are patients with known CHD or cardiac
risk equivalent and >/= one other major risk factor listed above

Making Screening Recommendations: The Second Step
•

ATP III recommends a full, fasting lipid profile as the preferred screening test.
Testing is recommended every 5 years beginning at age 20. Follow-up testing
depends on the levels but, in general, is every 1-2 years for borderline abnormal
values. (There are new, still controversial, pediatric screening guidelines

•

recommending screening start during childhood. This controversy will not be
addressed on Internal Medicine.)
The following table gives the screening recommendations from other prominent
groups.
Cholesterol Screening Criteria
National Cholesterol Education Program
• Adults ≥ 20 yrs of age should have fasting lipid panel every 5 years
• Follow up depends on risk factors and lipid levels
U.S. Preventive Services Task Force
• Screen men ages 35-65 years and women ages 45-65 years with total cholesterol and HDL every 5
years
• Follow up depends on results
Canadian Task Force on the Periodic Health Examination
• Insufficient evidence to support routine screening; endorses case findings in men ages 30-59 years
American College of Physicians
• Appropriate but not mandatory but not mandatory in men ages 35-65 years and women ages 45-65
years
• Not recommended in younger individuals unless they have multiple cardiac risk factors or suspected
familial lipoprotein disorders
• Insufficient evidence to screen between ages 65-75, but recommend against screening after age 75

Establishing Therapeutic Goals: The Third Step
If triglycerides are elevated (200-500),also calculate the non-HDL cholesterol (TC-HDL) and non-HDL
cholesterol goals are those list below + 30.
ATP III Classification of Lipid Levels
(mg/dL)____________
LDL Cholesterol
<70
Very high risk optimal*
< 100
Optimal
100-129
Near optimal
130-159
Borderline high
160-189
High
≥ 190
Very high
HDL Cholesterol
< 40
Low
≥ 60
High
Triglycerides
< 150
Normal
151-199
Borderline high
200-499
High
> 500
Very High
* 2004 ATP II update consideration

The Evaluation for Secondary Dyslipidemias: The Fourth Step
• Any patient with elevated lipids should be assessed for the following conditions that
can cause or exacerbate a dyslipidemia:
- Diabetes (VLDL, TG)
- Hypothyroidism (LDL, TC, TG, VLDL)
- Nephrotic syndrome (TC, LDL)

-

•

Obstructive liver disease (LDL, TC)
Chronic renal failure (TG, VLDL)
Obesity (TG, VLDL)
Drugs/supplements
o Anabolic steroids, progestins, protease inhibitors (LDL, TC)
o ETOH, corticosteroids, estrogen, OCP, protease inhibitors, thiazides, beta
blockers (VLDL, TG)
Primary dyslipidemias are reviewed on Table 1 of the appendix

Therapeutic Lifestyle Changes (TLC): The Fifth Step
•
•
•

All patients can benefit from TLC. An individual’s lipid levels and cardiac risk will
determine how aggressive these changes should be and whether additional
pharmacological intervention is required.
The most significant change in the ATP III dietary recommendations is a loosening of
the total fat restriction (very low fat diets can lower HDL) with increased emphasis on
limiting saturated fats.
An additional change to the ATP III dietary recommendations is the recommendation
for the addition of plant stanol esters and/or soluble fiber as a means to lower LDL.

Pharmacologic Therapy: The Sixth Step
•
•

•

The addition of lipid-lowering drugs does not negate the need to pursue TLC. Even a
10% weight loss can be enough to eliminate the need for pharmacologic lipid therapy
in some patients.
In general, HMG CoA reductase inhibitors (LDL lowering 21-55%, TG 6-30%*, raise
HDL 2-10%*) and nicotinic acids (LDL lowering 10-25%, TG 20-30%, raises HDL
10-35%) exert the strongest beneficial effects on all lipid parameters. Both have been
shown to reduce all cause mortality in secondary prevention trials. *At high doses,
atorvastatin, rosvastatin
Target LDL lowering first and statins are the first line agent for this.

•
•
•
•
•

Bile acid sequestrants are the only lipid-lowering drugs not contraindicated in patients
with liver disease. They primarily exert their effect on LDL levels (15-25%).
Gemfibrozil primarily affects triglyceride levels (20-35% lowering) and is the firstline therapy for primary hypertriglyceridemia. It raises HDL levels 6-18%.
The vast majority of patients can be optimally managed using a generic medication.
Effects on lipids should be assessed 6-12 weeks after starting a medication or
changing a dose.
The following are the contraindications and monitoring recommendations for the
major classes of lipid-lowering agents.
- Nicotinic acid. Contraindications: active PUD, liver disease. Relative
contraindications: gout, type 2 diabetes. Monitor LFTs, glucose. Major side
effects: flushing, pruritus, hepatoxicity (particularly sustained release form) UGI
complaints, gout flares, hypotension.
- HMG CoA reductase inhibitors. Contraindications: active liver disease,
concomitant gemfibrozil, cyclosporine, or niacin is a relative contraindication
(increased mypoathy risk). Monitoring: LFTs no longer routinely recommended
but should follow in patients with mild abnormalities. Check CPK if symptomatic
myopathy (myalgias). Major side effects: transaminitis, myopathy, GI complaints.
- Bile acid sequestrants. Contraindications severe constipation, severe
diverticulosis, severe hypertriglyceridemia. Drug interactions include warfarin,
phenobarbital, digitalis, and thiazides. Monitor appropriate drug levels.
- Fibrates (Gemfibrozil). Contraindications: gallbladder disease, liver
dysfunction, renal dysfunction, concomitant HMG CoA reductase inhibitor is
relative contraindication. Major side effects: GI complaints.
- Zetia (Ezetimibe)- blocks LDL absorption, often used with HMG CoA reductase
inhibitors.
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Appendix

Table 344-4: Characteristics of Common Hyperlipidemias

Lipopoteins

Lipid Phenotype

Plasma Lipid Levels, mmol/L (mg/dL)

Elevated

Phenotype

LDL

IIa

LDL

IIa

LDL

IIa

LDL

IIa

VLDL

IV

Chylomicrons

I, V

Chylomicrons

I, V

VLDL, LDL

IIb

VLDL, IDL; LDL
normal

III

Clinical Signs

ISOLATED HYPERCHOLESTEROLEMIA
Familial hypercholesterolemia

Heterozygotes: total chol = 7-13 (275-500)

Homozygotes: total chol > 13(>500)

Familial defective apo B100

Heterozygotes: total chol = 7-13 (275-500)

Polygenic hypercholesterolemia

Total chol = 6.5-9.0 (250-350)

Usually develop
xanthomas in
adulthood and vascular
disease at 30-50 years
Usually develop
xanthomas and
vascular disease in
childhood

Usually asymptomatic
until vascular disease
develops; no
xanthomas

ISOLATED HYPERTRIGLYCERIDEMIA
Familial hypertriglyceridemia

TG = 2.8-8.5 (250-750) (plasma may be cloudy)

Familial lipoprotein lipase
deficiency

TG > 8.5(>750) (plasma may be milky)

Familial apo CII deficiency

TG > 8.5(>750) (plasma may be milky)

Asymptomatic; may be
associated with
increased risk of
vascular disease
May be asymptomatic;
may be associated with
pancreatitis, abdominal
pain,
hepatosplenomegaly
As above

HYPERTRIGLYCERIDEMIA AND HYPERCHOLESTEROLEMIA
Combined hyperlipidemia

TG = 2.8-8.5 (250-750)
Total chol = 6.5-13.0 (250-500)

Dysbetalipoproteinemia

TG = 2.8-5.6 (250-500)
Total chol = 6.5-13.0 (250-500)

NOTE: total chol, the sum of free and esterified cholesterol; LDL, low-density lipoprotein; TG, triglycerides; VLDL, very low density
lipoproteins; IDL, intermediate-density lipoprotein.

Usually asymptomatic
until vascular disease
develops; familial form
may also present as
isolated high TG or an
isolated high LDL
cholesterol
Usually asymptomatic
until vascular disease
develops; may have
palmar or tuboeruptive
xanthomas

