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he Adult Treatment Panel (ATP) I was the first
iteration of guidelines of the National Cholesterol
Education Program (NCEP) that encouraged the ap-

propriate detection, evaluation and management of high blood
cholesterol. In 1988, it established a strategy for primary
prevention of coronary heart disease (CHD) in patients with
low-density lipoprotein cholesterol (LDL-C) of 160 mg/dL or
greater or borderline high LDL-C of 130 to 159 mg/dL. Five
years later, a revision of the guidelines was released (the ATP
II report), which recommended reductions in LDL-C to less
than 100 mg/dL in patients with established CHD for primary
prevention of cardiovascular events. Published in 2001, the
ATP III report recommends further reduction of LDL-C in
certain patients with factors that increase the risk for CHD.1

This review summarizes the ATP II recommendations and
outlines the implications of the report on cardiovascular health.

Clinical Trials
Several studies have identified LDL-C as a major predictor

of future cardiovascular events (such as acute myocardial
infarction and stroke).2-6 Secondary prevention trials such as
The Scandinavian Simvastatin Survival Study (4S), the Cho-
lesterol and Recurrent Events (CARE) trial, and the Long-
Term Intervention with Pravastatin in Ischemic Disease (LIPID)
study have shown that reduction of LDL-C is associated with
a reduction in major coronary events, regardless of pre-treat-
ment cholesterol levels. In addition, LDL-C above 100 mg/dL
has been shown to be highly predictive of coronary event risk.
In the LIPID study a reduction of 39 mg/dL in total cholesterol
(TC) was associated with 22% fewer coronary events, and a
20.3 % reduction in LDL-C with cholestyramine in the Lipid
Research Clinics Coronary Primary Prevention Trial was
associated with 18% fewer events.

Based on an observational study, it was concluded that
initiation of 3-hydroxy-3-methylglutaryl coenzyme A (HMG
Co-A) reductase inhibitors (the “statins”) immediately after
acute myocardial infarction (AMI) was not more beneficial
than initiation just prior to hospital discharge. In addition,
patients with LDL-C below 130 mg/dL may be at increased
risk of recurrent AMI and mortality if the statin is initiated
immediately after the AMI during the acute coronary syn-
drome. 7

In primary prevention studies such as the Lipid Research
Clinics Coronary Prevention Trial, the West of Scotland Coro-
nary Prevention Study (WOSCOPS) and the Air Force/Texas
Coronary Atherosclerosis Prevention Study (AFCAPS/
TexCAPS), mean LDL-C reduction obtained through drug
therapy has been found to be predictive of reductions in the risk
of cardiovascular events.8-10 Evidence from these trials is
conclusive: cardiovascular event risk reduction decreases with
reductions in LDL-C.

The New ATP III Guidelines
In concert with the American Diabetes Association and the

European Atherosclerosis Society, the ATP III emphasizes the
importance of the identification of patients at risk for CHD and
aggressive lowering of LDL-C.11 The ATP III recommenda-
tions build on the recommendations of ATP II, endorsing
aggressive LDL-C lowering in CHD patients, emphasizing
LDL-C reduction as the primary target of therapy, clarifying
the stratification of LDL-C goals by risk category, identifying
subpopulations appropriate for screening, targeting patients
with high LDL-C for drug treatment, and further endorsing
therapeutic lifestyle changes (TLC), such as weight reduction
and physical activity, as an important dimension of risk reduc-
tion. In addition, ATP III includes an emphasis on primary
prevention, secondary prevention measures for high-risk
groups, a new classification for LDL-C, HDL-C and triglycer-
ides, an emphasis on guideline implementation and adherence,
expansion of TLC recommendations to include increased
physical activity and additional diet changes.

ATP III includes modified risk categories used to guide
LDL-C lowering goals (table 1). Risk is based on LDL-C
levels, the presence of CHD, atherosclerosis as evidenced by
peripheral arterial disease, abdominal aortic aneurysm, or
symptomatic carotid artery disease, and the presence of other
major risk factors. Independent major risk factors include age,
gender, hypertension and a family history of CHD, as well as
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factors that may be modifiable such as obesity, inactivity and
an atherogenic diet.

The highest risk categories include CHD and CHD risk
equivalents. A CHD “risk equivalent” is defined as any factor
that carries the same risk of a major coronary event as an
established CHD. More than 20 patients out of 100 individuals
with a CHD risk equivalent will have a new or recurrent CHD
event within 10 years. ATP III classifies diabetes mellitus
(DM) as a CHD risk equivalent because of its associated
increased risk of CHD within 10 years of diagnosis and its risk
of mortality due to AMI. Primary prevention is encouraged in
patients with multiple risk factors (table 2).

Patient Assessment
It is estimated that approximately 40% of all adult Ameri-

cans aged 20 to 74 years should undergo fasting lipoprotein
analysis, and 29% are candidates for dietary therapy.12 In the

Lipid Treatment Assessment Project (L-TAP) only 18% of
patients with CHD achieved LDL-C consistent with NCEP
goals of less than 100 mg/dL.13 Similar results were reported in
Europe, indicating that adequate cholesterol-lowering is not
being accomplished.14 Assuming that dietary modifications
reduce LDL-C by 10%, lipid-lowering drugs would be needed
in 7% of adults (2.7 million Americans). Assessment of the
patient should take into account the changes introduced by
ATP III including the classification of low HDL cholesterol
which was increased from less than 35 mg/dL to less than 40
mg/dL, lowered triglyceride thresholds and the more aggres-
sive goal of LDL-C of less than 100mg/dL (table 3).

Metabolic Syndrome
Metabolic syndrome is considered a secondary target of

risk reduction therapy after LDL-C. Metabolic syndrome
patients may have a combination of life-habit and emerging
risk factors. These include abdominal obesity, atherogenic
dyslipidemia including increased triglycerides, small LDL
particles, low HDL cholesterol, increased blood pressure,
insulin resistance and prothrombotic and proinflammatory
states.

Primary Prevention
Primary prevention reduces risk of CHD. Secondary

dyslipidemia should be ruled out before initiation of TLC and
then drug therapy. After excluding or treating secondary causes,
the goal LDL-C should be identified depending on the absolute

risk for CHD or the probabil-
ity of having a CHD event.
The higher the risk, the lower
the LDL-C goal.

Secondary Prevention
The goal of therapy with

ATP III in secondary preven-
tion is to lower LDL-C to less
than 100 mg/dL to prevent re-
current events or the onset of
CHD in patients with CHD
risk equivalents. Lipid profiles
are required in order to pro-
vide guidance for LDL-lower-
ing therapy.

Drug Therapy
Antihyperlipidemics are

most effective in high-risk pa-
tients, since the absolute risk
of CHD is greater than that of
low risk patients. Therefore,
the threshold for the initiation

Table 1. Risk Categories

RISK CATEGORY LDL GOAL

CHD or CHD risk equivalent <100 mg/dL

Multiple (>1) risk factors <130 mg/dL

0-1 risk factors <160 mg/dL

Note: CHD, coronary heart disease.

Table 2. LDL-C Cholesterol Thresholds by Risk Category

INITIATE
RISK CATEGORY INITIATE TLC DRUG THERAPY LDL-C GOAL

CHD or CHD risk equivalent > 130 mg/dL
(10-yr risk > 20%) > 100 mg/dL 100-129 mg/dL optional < 100 mg/dL

2 risk factors > 130 mg/dL; 10-yr risk 10-20%
(10-yr risk > 20%) > 130 mg/dL > 160 mg/dL; 10 yr risk <10% < 130 mg/dL

> 190 mg/dL
0-1 risk factor > 160 mg/dL 160-189 mg/dL optional < 160 mg/dL

Table 3. Lipid Classification

CLASSIFICATION LDL-C TC HDL TG

Optimal < 100 mg/dL < 200 mg/dL > 60 mg/dL < 150 mg/dL

Abnormal 100-129 mg/dL < 40 mg/dL

Borderline high 130-159 mg/dL 200-239 mg/dL 150-199 mg/dL

High 160-189 mg/dL > 240 mg/dL 200-499 mg/dL

Very high > 190 mg/dL > 500 mg/dL

Note: LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; HDL, high-density lipoprotein; TG,
triglycerides
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of drug therapy depends on risk-benefit considerations. Pa-
tients who should receive antihyperlipidimic therapy include
patients with CHD, a risk of CHD greater than 20% over 10
years, DM and LDL-C levels greater than 130 mg/dL. Patients
achieving lower LDL-C levels have a greater risk reduction.

A treatment gap exists with approximately 20% of high-
risk patients meeting the optimal LDL-C of less than 100mg/
dL. Statins are the most effective lipid lowering agents, al-
though combination of a statin with one of the other lipid
lowering agents may be required.6-10 In addition, new highly
effective medications should result in more effective control of
LDL-C, reducing the morbidity and mortality of CHD in high-
risk patients (table 4).

Economic Impact of ATP III
Agents such as aspirin and antihypertensives used in CHD

preventive therapy are estimated to result in costs of $50,000
per life-year saved (LYS) and are considered cost effective.
Costs of cholesterol-lowering drugs for secondary prevention
in CHD are estimated at $12,000 per LYS as compared to
$25,000 per LYS for primary prevention. As an additional
comparator in the 4S Study, the cost saved from reduced length
of hospital stays for CHD events decreased the cost of
simvastatin by 88% to $0.28 per day.15-19

Decision-makers concerned with health care costs may
question the impact of ATP III on increased drug utilization
and costs. Lifestyle modification is the most cost-effective
means to reduce the risk of CHD, but lipid goals may not be
reached, and drug therapy may be required.

Costs are expected to decline with patent expirations on
drugs such as lovastatin although new, more expensive agents
are on the horizon.15-19 The increased costs associated with
implementing ATP III recommendations may be lessened
somewhat with the use of generic antihyperlipidemic agents.

While not as potent as
simvastatin or atorvastatin,
generic lovastatin is well tol-
erated and should be consid-
ered in patients who do not
achieve satisfactory LDL-C
reduction with TLC.
Lovastatin may be used as
monotherapy or in combination
with other antihyperlipidemics
such as niacin.

Evolving Drug Therapy
Aggressive LDL-C lower-

ing as recommended by ATP
III may not always be achieved
with statin monotherapy, and
mixed hyperlipidemias may re-

quire the use of more than one agent. The addition of niacin to
a statin results in an additional 10 to 12% reduction of LDL-C.
In patients titrated from niacin 500 mg with lovastatin 10 mg
to niacin 2 gm with lovastatin 40 mg, LDL-C was reduced by
47%, HDL increased by 30% and triglycerides reduced by
42%.20 As no major randomized controlled trial has assessed
the efficacy and safety of this combination in large numbers of
patients, it should not be used as first-line therapy.

Bile acid sequestering (BAS) agents are not systemically
absorbed, but provide an additional 10 to 12% reduction in
LDL-C. In combination with a statin, BAS agents or niacin are
both effective in polygenic and familial hypercholesterolemia
(FH) where monotherapy with a statin is not adequate.21-22

More potent statins, including pitavastatin and rosuvastatin,
are in clinical development. In patients with heterozygous FH,
pitavastatin at doses of 2 mg or 4 mg per day was shown to
reduce LDL-C by 40 and 48%, respectively. Similar results
were seen in other forms of hyperlipidemia.23 A reduction of up
to 65% in LDL-C was observed with rosuvastatin in FH. 24

Atorvastatin was compared to rosuvatatin following a 6-week
dietary adjustment period and an 18-week dose escalation
period. LDL-C was decreased by 57.9% with rosuvastatin 80
mg and at each dose studied a significantly greater LDL-C
reduction was seen with rosuvastatin than with atorvastatin
(p<0.001).25 Rosuvistatin significantly increased HDL-C and
apolipoprotein A-1, and in patients with FH, significantly
reduced TC levels. 26

New drug classes are under development. Bile acid trans-
port inhibitors (BATIs) block the ileal sodium-dependent bile
acid (taurocholic) transport mechanism, preventing the
enterohepatic recycling of bile acids and LDL-C, similar to
BAS agents.27 Two BATIs have entered phase 2 clinical trials
with an associated reduction in LDL-C of 10% reported in one
trial. 28

Table 4. Effect of Lipid Lowering Drugs

DRUG CLASS LDL-C HDL TG MONITORING PARAMETERS

Statins 5-20% 10-35% 20-50% ALT, AST, muscle soreness,
tenderness and pain

Bile Acid 15-30% 3-5% No change Indigestion, bloating,
Sequestrants or constipation, abdominal pain,

flatulence, nausea

Niacin 5-25% 15-35% 20-50% ALT, AST, flushing, itching, tingling,
headache, nausea, gas, heartburn,
fatigue, rash and peptic ulcer, FBS
and uric acid

Fibric acid 18-55% 5-15% 7-30% Abdominal pain, dyspepsia,
derivatives headache, drowsiness and

cholelithiasis

Note: LDL-C, low-density lipoprotein cholesterol; HDL, high-density lipoprotein; TG, triglycerides; ALT,
alanine aminotransferase; AST, aspartate aminotransferase; FBS, fasting blood sugar
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Cholesterol absorption inhibitors (CAIs) such as ezetimibe
have been assessed in phase 2 and phase 3 clinical trials. As
monotherapy, ezetimibe was not as effective as statins in lipid
lowering, although it has shown excellent results when com-
bined with simvastatin.29-30

Conclusion
Therapeutic modalities have been proven through years of

research and patient follow-up to be effective in the prevention
and treatment of CHD. The more aggressive guidelines for the
management of lipid abnormalities recommended by the ATP
III will succeed in decreasing the morbidity and mortality of
CHD, only if implemented in a cost-efficient and successful
manner. 
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