
In 1995 and 1996, US adults made more than 18
million office visits for the evaluation and treat-

ment of hyperlipidemia, including 3.4% of all visits to
family physicians. Among visits to family physicians,
4.1% included measurement of cholesterol levels.1

Overall, mean cholesterol levels decreased from 220
in 1960–1962 to 203 in 1988–1994. During the same
time period, the proportion of adults with elevated
total cholesterol levels (> 240) decreased from 32%
to 19%.2 Despite this progress, the availability of
more effective drugs, guidelines advocating increas-
ingly aggressive treatment, and populationwide
goals established in Healthy People 2010 will con-
tinue to increase the number of patients seen by
family physicians for screening, diagnosis, and treat-
ment of hyperlipidemia.3

■ K E Y  W O R D S Hyperlipidemia; risk assess-
ment; therapy; medication; lifestyle; dietary supple-
ments; herbal. (J Fam Pract 2002; 51:370-376)

WHEN TO TREAT
The National Cholesterol Education Program (NCEP),
a program within the National Institute of Health’s
Heart, Lung, and Blood Institute, published a guide-
line in 1993 for screening and treating hyperlipi-
demia. Physicians have since become familiar with
the NCEP concept of basing treatment decisions on
assessment of patient risk factors (smoking, age, dia-
betes, hypertension, family history of early coronary
artery disease [CAD]) and application of algorithms
linked to desired low-density lipoprotein (LDL) cho-
lesterol levels. The advantage of this strategy is its
simplicity. Physicians assess whether the NCEP risk
factors are present and then work with their patients
to achieve the desired LDL level through lifestyle
modification, drug therapy, or both.

Unfortunately, the NCEP guideline did not assess
the individual’s actual risk of CAD. In its recently
released Third Report, the NCEP has recognized 
the value of this strategy by incorporating the Fram-
ingham tables to calculate the 10-year risk of devel-
oping clinical CAD based on a patient’s individual
risk factors, including cholesterol levels (Table 1).4

This new NCEP III guideline recommends traditional
risk factor counting coupled, in certain situations,
with the 10-year risk derived from the Framingham
scoring system.

Therapy is based on the individual patient’s risk
category and LDL levels (Figure). Patients whose 10-
year risk is greater than 20% or those who have CAD-
equivalent conditions (ie, diabetes, peripheral arterial
disease, abdominal aortic aneurysm, symptomatic
carotid artery disease) are considered to have a risk
equivalent to that of patients with known CAD; all
have an LDL goal of 100 or less.

For those with a 10-year CAD risk less than 20%,
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the number of positive risk factors determines the
LDL goal. This new method allows physicians to
communicate with their patients more clearly about
individual risk and enhances shared decision making.
While the NCEP III report is based on extensive liter-
ature review, the recommendations of its expert
panel are not characterized according to the strength
of the supporting evidence, as is done by the US
Preventive Services Task Force. 

EXPLAINING TREATMENT BENEFITS
The NCEP III report does not make explicit the effect
of the treatment on the patient; that is, how much the
proposed treatment will reduce the risk of CAD. This
determination depends in part on whether the patient
being treated has known CAD or a CAD-equivalent
condition (secondary prevention) versus no known
CAD (primary prevention). The benefits of treatment
have been most clearly quantified for drug treatment
and are most easily evaluated using the number need-
ed to treat (NNT). The NNT refers to the number of
patients who would have to be treated for 5 years to

prevent 1 CAD event. Physicians may use the NNTs to
assist patients in determining their preferences for
treatment, bearing in mind that the NNT refers to an
outcome for a population, such as men with high
cholesterol levels. For a given individual, their risk of
an adverse outcome is all or none. Nonetheless,
patients may find the NNT a useful way to assess their
personal values in making treatment decisions. 

TREATMENT
L i fes ty le  Mod i f i ca t ion

Diet modification is the cornerstone of therapy for mild
to moderate hyperlipidemia. Modifying the diet is also
recommended along with pharmacologic therapy in
people at higher risk of CAD. NCEP III recommends a
diet for “therapeutic lifestyle changes” that includes 
< 200 mg cholesterol per day, < 7% saturated fat, 25%
to 35% total fat, 50% to 60% carbohydrates, and 15%
protein of total calories.4

Although diet therapy has shown a modest redution
in total cholesterol in clinical trials, no clear evidence
shows that a diet low in saturated fat and cholesterol
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F I G U R E
TREATMENT STRATEGY BASED ON LDL LEVEL AND RISK CATEGORY

CAD denotes coronary artery disease; LDL, low-density lipoprotein cholesterol.
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will reduce cardiovascular morbidity and mortality.5,6

Many people find it difficult to change their dietary
habits and to maintain healthier ones. Systematic
reviews of observational studies have found that
increased consumption of fruits and vegetables is asso-

ciated with lower incidence of heart attack and stroke.
However, the potential for bias and confounding fac-
tors in such studies makes them less convincing than
randomized controlled trials (RCTs).5

The Ornish program, in which CAD or CAD-equiv-
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Estimate of 10-Year Risk for Men 
(Framingham Point Scores)

Age (Years) Points

20-34 -9
35-39 -4
40-44 0
45-49 3
50-54 6
55-59 8
60-64 10
65-69 11
70-74 12
75-79 13

Total cholesterol, Points (Age, Years)
mg/dL

20–39 40–49 50–59 60–69 70–79
<160 0 0 0 0 0
160–199 4 3 2 1 0
200–239 7 5 3 1 0
240–279 9 6 4 2 1
≥ 280 11 8 5 3 1

Points (Age, Years)

20–39 40–49 50–59 60–69 70–79
Nonsmoker 0 0 0 0 0
Smoker 8 5 3 1 1

HDL,  mg/dL Points

≥ 60 -1
50–59 0
40–49 1
< 40 2

Systolic BP,  mm Hg If Untreated If Treated

< 120 0 0
120–129 0 1
130–139 1 2
140–159 1 2
≥ 160 2 3

Point Total 10-Year Risk, %
< 0 < 1

0 1
1 1
2 1
3 1
4 1
5 2
6 2
7 3
8 4
9 5
10 6
11 8
12 10
13 12
14 16
15 20
16 25
≥ 17 ≥ 30

Estimate of 10-Year Risk for Women 
(Framingham Point Scores)

Age  (Years) Points

20–34 -7
35–39 -3
40–44 0
45–49 3
50–54 6
55–59 8
60–64 10
65–69 12
70–74 14
75–79 16

Total cholesterol, Points (Age, Years)
mg/dL

20–39 40–49 50–59 60–69 70–79
< 160 0 0 0 0 0
160–199 4 3 2 1 1
200–239 8 6 4 2 1
240–279 11 8 5 3 2
≥ 280 13 10 7 4 2

Points (Age, Years)

20–39 40–49 50–59 60–69 70–79
Nonsmoker 0 0 0 0 0
Smoker 9 7 4 2 1

HDL,  mg/dL Points

≥ 60 -1
50–59 0
40–49 1
< 40 2

Systolic BP,  mm Hg If Untreated Treated

< 120 0 0
120–129 1 3
130–139 2 4
140–159 3 5
≥160 4 6

Point Total 10-Year Risk, %
<  9 < 1

9 1
10 1
11 1
12 1
13 2
14 2
15 3
16 4
17 5
18 6
19 8
20 11
21 14
22 17
23 22
24 27
≥ 25 ≥ 30

FRAMINGHAM TABLES FOR CALCULATING CORONARY ARTERY DISEASE RISK

SOURCE: ATP III Executive Summary. Third Report of the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Available at:
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3xsum.pdf.
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long-term safety data are lacking, such products
should be used with caution for treatment of hyper-
lipidemia.

Pharmaco log i c  Trea tment

Clinical trials of hyperlipidemia therapy should
address outcomes that matter most to patients, such
as morbidity, mortality, quality of life, and cost, rather
than stressing disease-oriented evidence, such as the
ability to reduce cholesterol levels. For this review we
identified major long-term RCTs that included signifi-
cant coronary events or mortality as the primary out-
comes. Table 3 summarizes the results of primary and
secondary prevention studies.

PRIMARY PREVENTION
Primary prevention studies have investigated the
treatment of middle-aged men with hyperlipidemia
and of men and women with average cholesterol
levels.19-23 Results showed similar positive outcomes
on reducing coronary events in all groups (Table 3).
A systematic review and a meta-analysis of primary
prevention studies also demonstrated that drug ther-
apy reduced cholesterol levels and resulted in statis-
tically significant lowering of cardiovascular events
in the treated group compared with placebo without
any significant reduction in overall mortality.5,24

Absolute risk reductions ranged from 1.4% to 2.3%.
In other words, the number of patients that would
have to be treated for 5 years to prevent a single
major coronary event was 44 to 49 for the statins, 71
for gemfibrozil, and 59 for cholestyramine. 

alent patients pursue intense lifestyle modification for
up to 3 years, has shown that revascularization proce-
dures can be avoided. Treatment groups that ate a
very-low-fat diet, received intervention on stress man-
agement, and followed a prescribed exercise program
showed similar improvement in angina symptoms ver-
sus the revascularization group. Another trial showed
regression of atherosclerotic plaque on angiograms.10-12

Other nonpharmacologic options include plant
stanols (2 grams/day) and soluble fiber (10 to 25
grams/day) to reduce LDL-cholesterol. Plant stanols
have a structure similar to that of cholesterol and
interfere with cholesterol absorption when eaten
along with a typical diet, resulting in reduction of
blood cholesterol levels. Plant stanols and sterols can
be found in certain margarines and salad oils and can
be taken with each meal as substitutes for other
sources of dietary fat.7-9 No RCTs have shown that
these substances reduce cardiovascular events or
overall mortality. 

Herba l  P roducts  and  D ie ta ry

Supp lements  

A survey found that as many as 50% of respondents
with elevated cholesterol levels would prefer an
over-the-counter product such as garlic, yeast, or
soy products.13 Studies of products promoted for
lipid-lowering effects were found to have a modest
effect on lipid levels13-18 (Table 2); however, no 
RCTs were found that assessed patient-oriented out-
comes. Because herbal products and supplements
have modest effects on lipid levels and because
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TA B L E  2
PHARMACOLOGIC AND NONPHARMACOLOGIC INTERVENTIONS 

Strength of Type Cost 

Recommendation* Treatment of Benefit Per Month ($) Comments

A Statins OM, CVM 40–110 Well tolerated
B Fibric acids CVE 60–70 All male subjects in both primary and secondary trials
B Niacin CVE 10–80 Watch for adverse reactions (flushing, elevated glucose, 

liver function tests)
B Bile acid resin CVE 40–60 Ideal agent for patients with severe liver disease; watch for drug 

interactions
B Lifestyle  modification Lipid Varies No strong evidence from randomized clinical trials on primary 

prevention of major coronary events or mortality
B Soy products Lipid 20 FDA has approved labeling soy products for cholesterol reduction 
B Red yeast Lipid 20–30 Active ingredient is lovastatin; should be treated as lovastatin
B Plant stanols Lipid 20–30 Substitute for other source of fat calories; must be taken 

with each meal
C Fish oils Lipid 5–10 Use with caution because of high caloric value and cholesterol 

content in products; may increase cholesterol level with long-term use
C Garlic Lipid 10–20 Conflicting results with clinical trials
C Green tea Lipid 15 Epidemiologic study data

* Criteria correspond to US Preventive Services Task Force categories (A = strong evidence to support recommendation, B = fair evidence to support 
recommendation, C = insufficient evidence to recommend for or against). CVE denotes reduction in cardiovascular events; CVM, reduction in cardiovascular 
mortality; lipid, reduction in lipid levels only; OM, reduction in overall mortality.



people aged 65 to 75 years, there is evidence to support
drug therapy for secondary prevention but not for pri-
mary prevention. 

Statins are well tolerated; the most common adverse
reactions are gastrointestinal related and occur in
approximately 3% of patients. The more serious but
uncommon events associated with the use of statins are
hepatitis and myopathy. Asymptomatic increases in
hepatic transaminases to more than 3 times the upper
normal limit occur in approximately 1% of patients.32

Therapy can be discontinued for 1 to 2 weeks; enzyme
levels should return to normal if the elevations are
medication related. It is not necessary to stop therapy
when enzymes are elevated at less than 3 times the
upper normal limit.

General guidelines on liver monitoring call for per-
forming a baseline liver function test and repeating it 
6 weeks later.33 Once a stable dose has been established,
the manufacturer recommends periodic testing; however,
no clear evidence supports a specific interval. Clinicians
may choose to individualize decisions on testing fre-
quency based on factors such as potential drug interac-
tions (statins with fibric acids or niacin) or the presence
of conditions that increase the risk of liver disease.34

Myopathy, defined as generalized muscle aches and
pain with a serum creatine kinase level greater than 1000
U/L, occurs rarely (< 0.1%) but may be more likely to
occur when statins are used concomitantly with medica-
tions such as fibric acid, antifungals, erythromycin, and
cyclosporine.31,35 The best preventive strategy is to edu-
cate patients about early recognition of the signs and
symptoms of myopathy. Because most statins are metab-
olized by the cytochrome P450-3A4, any medications
that inhibit this enzyme can increase statin serum levels
and increase the risk of hepatotoxicity and myopathy. 

The NCEP III recommends the use of statins as first-
line therapy. A standard dose of a statin decreases LDL

SECONDARY PREVENTION
In secondary prevention trials, RCTs have demon-
strated a strong, consistent relationship between cho-
lesterol lowering and the reduction of risk for a coro-
nary event (Table 3).25-30 Patients with preexisting CAD
and elevated or average lipid levels benefit from med-
ical therapy. The relative risk of cardiovascular events
was reduced by an average of 30% in the active treat-
ment groups.

In these trials, the NNT for 5 years to prevent 1
coronary heart event or nonfatal myocardial infarction
(MI) was 28 to 33 for statins, 23 for gemfibrozil, 71 for
bezafibrate, and 17 for niacin. There was also a sig-
nificant risk reduction for all-cause mortality in the
statin trials.27,28 These data support the recommenda-
tions from NCEP III to treat patients with preexisting
CAD aggressively. People with diabetes should
receive similar treatment because they are more prone
to the development of new CAD within 10 years.4 In
addition, subgroup analyses of diabetics treated with
statins in primary prevention trials demonstrated a
decreased risk of cardiovascular events.26,29

While cholesterol-modifying agents include 4 differ-
ent classes—statins, fibric acid derivatives, bile acid
resins, and nicotinic acid—studies cited in this paper
predominantly involved statins and fibric acids. In sys-
tematic reviews of both primary and secondary preven-
tion trials, statins were the most effective agents for both
cholesterol lowering and cardiovascular risk reduction.5

We found no RCTs that directly compared outcomes
between cholesterol-lowering medications. Although
women represented a small number of participants in
these trials, a meta-analysis showed that statin therapy
decreased their risk of heart disease, with an NNT of 31
for reduction of major coronary events.31 No evidence
was found to support the effectiveness of hyperlipi-
demia therapy for people aged more than 75 years. For

PHARMACOLOGIC INTERVENTION

Reduction in Risk

Intervention Major Coronary Events All-Cause Mortality Comments

ARR (%) NNT NNT

Primary Prevention 

Statins 2.0–2.3 44–49 NS Studies on normal and hypercholesterolemic patients. Mean age 
Gemfibrozil 1.4 71 NS was 47–58 years; all patients were men except for 1 statin study 
Cholestyramine 1.7 59 NS that included a small number of women

Secondary Prevention

Statins 3–3.6 28–33 24–28 Mean age was 55–64 years. Participants were male except for the
Gemfibrozil 4.4 23 NS 3 statin studies and the benzafibrate study that enrolled a small 
Benzafibrate 1.4 71 NS number of women. Cholesterol eligibility criteria varied among the 
Niacin 6.2 17 NS studies and included patients with normal or elevated total and 

LDL levels or low HDL levels 

ARR denotes absolute risk reduction in percent; NNT, number of needed to treat for 5 years to prevent 1 adverse outcome; NS, not significant.
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levels by 20% to 50%, increases HDL levels by 5% to
10%, and reduces triglyceride levels by 10% to 20%.
Atorvastatin and simvastatin can produce the highest
reductions in LDL levels: up to 50%. Only pravastatin,
simvastatin, and lovastatin have been involved in long-
term RCTs of primary and secondary prevention.
Atorvastatin had positive benefits in a short-term sec-
ondary prevention trial.36 Unfortunately, the only head-
to-head comparisons of statins have looked at disease-
oriented outcomes such as lipid levels.37 Statins are
patient friendly. They require a daily evening dose
because cholesterol synthesis is more active during the
night. Atorvastatin can be given at any time of day
because of its long half-life. 

Gemfibrozil, a fibric acid, is often used to treat
hypertriglyceridemia and as an adjunctive agent to
statin therapy. It decreases triglycerides by 40% to
50% but has minimal effects on the rest of the lipid
panel. Adverse effects are generally mild. Liver func-
tion monitoring is recommended. The usual dosage
regimen for fibric acids is 2 times a day and should
be adjusted for renal function. 

Niacin can increase HDL by 30% and decrease
triglycerides by 30% and LDL by 20%. Major adverse
reactions include flushing, gastrointestinal symptoms,
elevation of liver function tests, uric acid, and serum
glucose levels. The new longer-acting formulation
has been associated with less flushing. Another class,
the bile acid resins, including cholestyramine and

colestipol, may play an adjunctive role in therapy.
Their effect on the lipid panel is mild compared with
those of the other class and they can increase triglyc-
eride levels. Many patients find the gritty taste of the
granular formulation unpalatable. The bile acid resins
have a favorable safety profile. Most adverse events
occur locally in the gut. 

CONCLUSIONS
The emergence of statins as a safe and effective,
although costly, therapy for hyperlipidemia and the
development of clinical guidelines advocating their
increased use will place family physicians under
added pressure to screen for and treat hyperlipi-
demia. While the general value of lifestyle changes is
recognized in national recommendations, more effec-
tive ways for physicians to implement them success-
fully in ambulatory settings are needed.

An optimal evidence-based approach to hyperlipi-
demia uses the new NCEP III guideline, which com-
bines traditional risk factor assessment with assess-
ment for CAD using the Framingham tables to deter-
mine LDL goals and appropriate treatment modalities.
Statins are first-line agents for patients who are can-
didates for drug therapy. Discussions between clini-
cians and patients of the NNTs for primary and sec-
ondary prevention will help foster patient-centered
discussions on the role of medical, economic, and
quality-of-life issues in the decision-making process.

■JFP
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