
The New National Cholesterol Education
Program Guidelines

Clinical Challenges for More Widespread Therapy of Lipids
to Treat and Prevent Coronary Heart Disease

T HE RECENTLY pub-
lished National Cho-
lesterol Education
Program (NCEP) III
guidelines1 present

many new clinical challenges to
health care providers and their pa-
tients. These guidelines recom-
mend stricter target lipid levels as well
as a broader approach to risk assess-
ment in an effort to reduce prema-
ture death and disability from coro-
nary heart disease (CHD) and stroke.
Many more patients, especially in pri-
mary prevention, are candidates to
improve their lipid profiles under the
new guidelines. It has been esti-
mated that, as a direct result of the
new NCEP III guidelines, the num-
ber of US adults eligible for lipid
modification has increased from 52
million to 65 million for therapeutic
lifestyle changes, including diet, and
almost 3-fold, from about 13 mil-
lion to 36 million, for drug therapy
(Figure).2 This report identifies and
characterizes the untreated patients
who would benefit from lipid modi-
fication and summarizes the effi-
cacy, safety, and cost profiles of the
various statins, the class of drugs with
the largest and most conclusive body
of evidence to support their more
widespread use.3

GLOBAL RISK ASSESSMENT

The NCEP II guidelines4 had asked
health care providers to first con-
sider whether the patient had expe-
rienced a prior CHD event (second-
ary or primary prevention) and
second, to base treatment deci-
sions primarily on levels of total cho-
lesterol (TC) and low-density lipo-
protein cholesterol (LDL-C). In

contrast, the new NCEP III guide-
lines1 expand the prior list of car-
diovascular events to include virtu-
ally all occlusive vascular diseases of
the heart (stable and unstable an-
gina, angioplasty, or bypass) as well
as the brain (ie, ischemic stroke,
transient ischemic attacks, and
symptomatic carotid artery steno-
sis) and peripheral arteries, and fo-
cus on global risk assessment rather
than just lipid parameters. Global
risk assessment includes quantita-
tion of the 10-year risk of develop-
ing CHD. Such quantitation is based
on the novel and important con-
cept of a CHD risk equivalent. In the
new guidelines, diabetes mellitus is
elevated from a major risk factor to
a CHD risk equivalent. Thus, all dia-
betic patients should be treated as ag-
gressively as patients who have sur-
vived a prior occlussive event of the
heart, brain, or peripheral arteries.
In addition, based on this concept,
a primary prevention patient with a
CHD risk equivalent may have an ab-
solute risk for developing a first
event equal to or greater than that
of a secondary prevention patient for
developing a recurrent event. Fur-
ther, primary prevention patients
without a CHD risk equivalent but
with multiple risk factors may also
have a 10-year risk equal to or
greater than that of a secondary pre-
vention patient (ie, a survivor of a
prior event) without additional risk
factors. Thus, health care providers
are also asked to quantitate the 10-
year risk of all primary prevention
patients with 2 or more risk factors
using the Framingham Risk Assess-
ment System.5 This global risk as-
sessment includes sex, age, TC level,
smoking status, high-density lipo-

protein cholesterol (HDL-C) level,
and systolic blood pressure. If the ab-
solute risk is 20% or greater, a pri-
mary prevention patient should be
treated as aggressively as a patient
who has experienced a previous
event. The new NCEP III guide-
lines1 also target primary preven-
tion patients at high risk due to mul-
tiple metabolic risk factors or
metabolic syndrome. In the United
States today, metabolic syndrome is
a major clinical and public health
problem. The clinical problem re-
sults from the fact that the global risk
of the primary prevention patient
with multiple metabolic risk fac-
tors is far greater than the simple
arithmetic sum of their individual
risks. The public health problem re-
sults from the fact that over 25% of
all US adults have metabolic syn-
drome. NCEP III defines metabolic
syndrome as a constellation of any
3 of the 5 risk factors that include
abdominal obesity (waist �101.6 cm
[40 in] in men and �88.9 cm [35
in] in women), low HDL-C levels
(�40 mg/dL [1.03 mmol/L] in men
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therapy in Adult Treatment Panel (ATP) II and
ATP III (adapted from USA Today2).
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and �50 mg/dL [1.29 mmol/L] in
women), high triglyceride (TG) lev-
els (�150mg/dL[1.69mmol/L]), in-
creasedbloodpressure(systolic,�130
mm Hg or diastolic, �85 mm Hg),
and high fasting blood glucose levels
(�110 mg/dL [6.11 mmol/L]).

CRITERIA AND GOALS
FOR LIPID MODIFICATION

For all patients with prior events, a
CHD risk equivalent or a 10-year risk
of 20% or greater, the LDL-C level
goal is less than 100 mg/dL (2.58
mmol/L) (Table 1). For primary
prevention patients with a 10-year
risk of 10% to 19%, the LDL-C goal
is less than 130 mg/dL (3.36
mmol/L). Finally, for those whose
risk is less than 10%, the LDL-C goal
is less than 160 mg/dL (4.14
mmol/L). In addition, the new NCEP
guidelines also create 2 new lipid
goals. First, the new guidelines raise
the level of HDL-C defined as low
to less than 40 mg/dL (1.03 mmol/L)
(rather than 35 mg/dL [0.90
mmol/L]). Second, the new guide-
lines lower the level of TG defined
as high to greater than 150 mg/dL
(1.69 mmol/L) (rather than 200
mg/dL [2.26 mmol/L]).

SCREENING AND TREATMENT

The new guidelines recommend ini-
tial screening based on fasting TC,
LDL-C, HDL-C, and TG levels. For
individuals with a TG level greater
than 200 mg/dL (2.26 mmol/L),
health care providers are advised to
treat both HDL-C and non–HDL-C
levels, a new lipid parameter that is
determined by combining the lev-
els of LDL-C and very low-density
lipoprotein cholesterol (VLDL-C).

THERAPEUTIC LIFESTYLE
CHANGES

Unfortunately, in the United States,
most individuals prefer prescrip-
tion of pills to proscription of harm-
ful lifestyles.6,7 Therapeutic life-
style changes, however, will confer
large and usually more-than-
additive benefits in terms of risk re-
duction.1 In addition, the efficacy of
drug therapy with statins is en-
hanced by beneficial therapeutic life-
style changes, including diet. With
regard to dietary changes to lower
LDL-C levels, health care providers
are advised to recommend satu-
rated fat less than 7% of total calo-
ries and cholesterol less than 200
mg/d as well as plant stanols and ste-
rols and foods with viscous (soluble)
fiber to their patients. Stanols and
sterols are present in certain mar-
garine products and salad dress-
ings. Sources of soluble fiber in-
clude legumes, cereal grains, beans,
and many fruits and vegetables. Such
therapeutic lifestyle changes, includ-
ing diet, are likely to have benefi-
cial effects, not just on CHD but also
possibly on certain forms of can-
cer, especially colon and uterus, and
possibly breast.

DRUG THERAPIES

While numerous drug therapies to
favorably modify lipids are cur-
rently available either by prescrip-
tion or over the counter, the 3-hy-
droxy-3-methylglutaryl coenzyme A
reductase inhibitors, or statins, are
recommended by the NCEP III as the
first-line drug of choice for virtu-
ally all patients eligible for lipid
modification by drugs.1 NCEP III
recommends that primary preven-

tion patients whose LDL-C goal is
less than 130 mg/dL (3.36 mmol/L)
should have drug therapy initiated
simultaneously with therapeutic life-
style changes. Statins lower TC,
LDL-C, and TG levels, and in-
crease HDL-C levels. With regard to
HDL-C levels, both major subfrac-
tions, namely 2 and 3, are protec-
tive against CHD.8,9 Further, for the
treatment of mixed dyslipidemias,
statins are also the initial drug of
choice. The overwhelming major-
ity of eligible patients (�90%) will
reach their NCEP goals with an
LDL-C level reduction of approxi-
mately 35%.10 In an overview, or
meta-analysis, of secondary and pri-
mary prevention trials, those as-
signed at random to statins had 22%
reduction in cholesterol levels and
30% reduction in LDL-C levels.
These beneficial changes were asso-
ciated with significantly reduced
risks of myocardial infarction,
stroke, and vascular death as well as
total mortality.3,11

RELATIVE BENEFITS,
RISKS, AND COSTS

OF VARIOUS STATINS

There are currently 5 available stat-
ins (atorvastatin, fluvastatin, lova-
statin, pravastatin, and simvastatin).
With respect to benefits,12 all of these
drugs reduce LDL-C levels by at least
30% to 35%, but the usual starting
doses of atorvastatin, fluvastatin, and
simvastatin provide even larger de-
creases. The starting doses of ator-
vastatin yield the largest reduction
in LDL-C levels. Higher doses will
provide an even greater reduction in
LDL-C levels with proportionately
less increases in HDL-C levels. All
statins have favorable safety pro-

Table 1. LDL-C Criteria for Goals and Initiating Therapeutic Lifestyle Changes or Drug Therapy*

Risk Group LDL-C Goal, mg/dL

LDL-C Level, mg/dL, at Which to Consider

Therapeutic
Lifestyle Changes Drug Therapy

Prior CHD, CHD risk equivalent, or 10-y risk �20% �100 �100 �130 (100-129 Optional)
10-y risk �20%

�2 Risk factors �130 �130 �130 (10-y risk 10%-19%)
0-1 Risk factors �160 �160 �190 (160-189 Optional)

*Adapted from the Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.1 LDL-C indicates low-density lipoprotein cholesterol;
CHD, coronary heart disease. To convert cholesterol to millimoles per liter, multiply by 0.02586.
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files. Statin-induced liver dysfunc-
tion and myopathy are both rare.
Combination therapy of statins with
niacin or fibrates will yield greater el-
evations of HDL-C levels and lower-
ing of TG but may increase the risk
of myopathy. In this regard, ceriva-
statin was recently voluntarily with-
drawn from the market due to deaths
from rhabdomyolysis, which seemed
to result primarily from an appar-
ently idiosyncratic deleterious inter-
action with gemfibrozil as well as use
of higher initial doses.13 Fluvastatin
and pravastatin may have a reduced
potential for interactions with other
drugs because of their different meta-
bolic pathways. Unlike other stat-
ins, fluvastatin and pravastatin are not
lipophilic. Further, metabolic inhibi-
tors,14 which include diltiazem, eryth-
romycin, verapamil, and grapefruit
juice, do not increase the concentra-
tion of fluvastatin or pravastatin.
These theoretical considerations may
have important clinical implica-
tions for patients requiring combi-
nation drug therapy for either lipid
modification or other comorbidities
such as diabetes or hypertension.
They may also have important clini-
cal and public health implications for
the treatment of patients with hu-
man immunodeficiency virus infec-
tion. Both human immunodefi-
ciency virus infection and drug
therapies with protease inhibitors
may contribute to extremely unfa-
vorable lipid profiles.15 Statin therapy
is far and away the drug of choice to
reduce their markedly increased risks
of CHD, despite any increased risk of
myopathy due to drug interactions.
In a recent small randomized trial in
healthy individuals given protease in-
hibitors, the increased concentra-
tion of statin drugs was 0% for prava-

statin, 79% for atorvastatin, and
3059% for simvastatin.16 With re-
spect to cost of statins, based on av-
erage wholesale price per day, the
published figures range from a low
of $1.92 for fluvastatin to a high of
$4.16 for simvastatin.17 Table 2
summarizes the relative benefits,
risks, and costs of the most common
initial doses for the various statins.

THE NEED FOR
CLINICAL JUDGMENT

The new NCEP guidelines1 are based
on a totality of evidence, which is suf-
ficient to warrant far more wide-
spread usage of statins to treat and
prevent CHD. It is also true that the
NCEP III guidelines will only have
an impact if they are implemented.
While the guidelines allow for quan-
titative estimates of risks, it is equally
important to consider that there is ab-
solutely no substitute for astute clini-
cal judgment. For example, the
Framingham Risk Assessment Sys-
tem scores are based on a predomi-
nately white population.5 African
Americans have higher risks of CHD
and stroke than their white counter-
parts.18 Thus, health care providers
should consider more aggressive
therapies for African American pa-
tients at any given risk score. In ad-
dition, family history of premature
CHD, obesity, and physical inactiv-
ity are independent risk factors6,7 that
are not included in the scores, so
health care providers should also in-
stitute more aggressive therapies in
patients with a given risk score who
also have these risk factors.

In the previous NCEP guide-
lines,4 more emphasis had been
based on the ratio of LDL-C to
HDL-C levels. This implied, for ex-

ample, that women who tend to have
high HDL-C levels did not require
therapy for high LDL-C levels. In the
new guidelines,1 there is recogni-
tion of the fact that probably no level
of HDL-C below 60 mg/dL (1.55
mmol/L) protects against high
LDL-C levels. Conversely, there is
likely to be no low level of LDL-C
that protects against low HDL-C lev-
els. Thus, there needs to be wider us-
age of statins in patients with high
LDL-C levels despite the presence of
normal or high HDL-C levels.

The new NCEP guidelines1 also
imply that patients with low LDL-C
but with low HDL-C levels may be
at sufficient risk to warrant lipid
modification. In this context, the Air-
force/Texas Coronary Atheroscle-
rosis Prevention Study randomized
primary prevention patients with
normal LDL-C and low HDL-C lev-
els to statin therapy and demon-
strated cardiovascular benefits.19

With respect to TG levels, the
new NCEP guidelines1 recognize the
emerging body of data from basic re-
search, clinical investigations, and
observational, epidemiological stud-
ies9 to support their role as an inde-
pendent coronary risk factor. In a re-
cent randomized trial, the Veterans
Affairs High-Density Lipoprotein
Cholesterol Intervention trial, gem-
fibrozil increased HDL-C levels by
6% but decreased TG levels by
31%.20 This trial showed a signifi-
cant 22% decrease in the primary
end point of fatal CHD and nonfa-
tal myocardial infarction.

There are a number of emerg-
ing risk factors that health care pro-
viders should consider in selected
subgroups of patients to better de-
fine their risk. These include a num-
ber of proinflammatory markers such

Table 2. Relative Benefits, Risks, and Costs of the Most Common Initial Doses of the Various Statins
Based on Average Wholesale Price per Day

Drug, mg

Benefits* Risks Average
Wholesale

Price, $LDL-C HDL-C TG Alone With Fibrates

Atorvastatin, 10 �35 �10 �15 Rare Uncommon 1.97
Fluvastatin, 80 �35 �10 �15 Rare Rare 1.92
Lovastatin, 20 30-35 �10 �15 Rare Uncommon 2.64
Pravastatin, 40 30-35 �10 �15 Rare Rare 2.55
Simvastatin, 20 �35 �10 �15 Rare Uncommon 4.16

*Data are given as milligrams per deciliter. LDL-C indicates low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; and
TG, triglyceride. To convert cholesterol to millimoles per liter, multiply by 0.02586; to convert triglycerides to millimoles per liter, multiply by 0.01229.
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as high-sensitivity C-reactive pro-
tein,21 as well as a proatherogenic
markers such as small dense LDL-C
particles.22 In addition, a number of
noninvasive assessments such as
ankle-brachial index, ultrasound of
carotid intimal-medial thickness,
electron beam tomography of the
coronary arteries, and exercise elec-
trocardiography may help better de-
fine risk in selected subgroups of pa-
tients. For example, patients who
may benefit from such assessments
include primary prevention pa-
tients with normal cholesterol lev-
els and no other risk factors for CHD
but a family history of premature
CHD as well as secondary preven-
tion patients with low LDL-C levels
and no other risk factors.

The clinician, however, should
not let the perfect be the enemy of
the possible. While there are clear
research challenges, the clinical chal-
lenges are equally clear.7

CONCLUSIONS

The recently published NCEP guide-
lines1 provide a far greater clinical
challenge to health care providers to
markedly increase the number of pa-
tients undergoing favorable lipid
modification as a major compo-
nent of their global risk assessment
and management. A recent evalua-
tion of the more restrictive previ-
ous NCEP4 guidelines suggested that
goals were being reached in only
38% of primary and 18% of second-
ary prevention patients.23 The ra-
tional application of these impor-
tant and timely guidelines will
require both therapeutic lifestyle
changes, including diet as well as
drug therapy. The statin drugs have
far and away the largest and most
conclusive body of evidence to sup-
port their use to favorably alter lip-

ids, including their benefit to risk
and benefit to cost ratios. Their in-
creased use in accordance with the
new NCEP guidelines in secondary
and primary prevention could avoid
tens of thousands of premature
deaths in the United States each year.
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