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Intensive Lowering of Low-Density Lipoprotein Cholesterol Levels for
Primary Prevention of Coronary Artery Disease
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Coronary artery disease (CAD) is the leading cause of morbidity
and mortality in the United States, and a high concentration of
low-density lipoprotein cholesterol (LDL-C) is a major risk factor for
CAD. Current guidelines recommend the use of statins to lower
LDL-C levels for the primary prevention of CAD based on an in-
dividual’s risk factor profile and baseline LDL-C level. For moderate-
risk individuals, those with 2 or more major risk factors for CAD and
a Framingham risk score of 10% to 20%, the recommendation is to
use a statin to lower LDL-C levels to less than 130 mg/dL. However,
up to 40% of individuals who develop CAD have LDL-C levels lower
than this cutoff. In 2004, the National Cholesterol Education
Program Adult Treatment Panel Il guidelines were updated to
include an LDL-C goal of less than 100 mg/dL for individuals at
moderately high risk of developing CAD. The guidelines identified
several risk factors that when present would favor the use of
pharmacological therapy to achieve this more aggressive LDL-C
goal. This review evaluates the evidence supporting an LDL-C
target of less than 100 mg/dL for moderately high-risk individuals
and reviews those risk factors that when present help identify
patients who would benefit from achieving this lower LDL-C goal.
English-language publications in MEDLINE and references from
relevant articles published between January 1, 1980, and Novem-
ber 30, 2008, were reviewed. Main keywords searched were
coronary artery disease, hyperlipidemia, statins, cardiac risk fac-
tors, inflammatory markers, metabolic syndrome, and coronary
artery calcium.
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AFCAPS/TexCAPS = Air Force/Texas Coronary Atherosclerosis Preven-
tion Study; AHA = American Heart Association; ASCOT-LLA = Anglo-
Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm; CAC = coro-
nary artery calcium; CAD = coronary artery disease; CRP = C-reactive
protein; HDL-C = high-density lipoprotein cholesterol; JUPITER = Justifi-
cation for the Use of Statins in Primary Prevention: An Intervention Trial
Evaluating Rosuvastatin; LDL-C = low-density lipoprotein cholesterol;
MI = myocardial infarction; NCEP ATP Ill = National Cholesterol Educa-
tion Program Adult Treatment Panel Ill; PROSPER = Prospective Study
of Pravastatin in the Elderly at Risk

ardiovascular disease, in particular coronary arte

disease (CAD), is the leading cause of morbidity a
mortality in both men and women of all racial groups in t
United State$.An elevated low-density lipoprotein cho-
lesterol (LDL-C) level is a major risk factor for CAD, and
several large, randomized, primary prevention trials ha
shown that lowering LDL-C levels with statins reduces tf

The National Cholesterol Education Program Adult
Treatment Panel Il (NCEP ATP 1ll) and American Heart
Association (AHA) guidelines recommend the use of statins
for the primary prevention of CAD based on an individual’s
risk factor profile and LDL-C levél” In 2004, the NCEP
ATP Il guidelines were updated and, for the primary pre-
vention of CAD, individuals were stratified into 3 risk cat-
egories (Table The major change in the updated guide-
lines for the primary prevention of CAD
was the lowering of the LDL-C goal tQ for editorial
an optional or more reasonable goal ptomment,
less than 100 mg/dL (to convert tpsee page 307
mmol/L, multiply by 0.0259) for indi-
viduals at moderately high risk of CAD (those wiR
major CAD risk factors and a 10-year risk of 10%-20%). The
NCEP ATP lll identified several clinical factors that would
favor using a statin in this group to lower LDL-C levels to
the more aggressive goal of less than 100 mg/dL (TaBle 2).

These recommendations have important clinical impli-
cations because up to 40% of individuals who develop
CAD have LDL-C levels that are lower than the more
modest goal of less than 130 mg/dL that most physicians
follow when initiating lipid-lowering therapy to prevent
CAD.® The rationale for the recommended LDL-C goal of
less than 100 mg/dL is based on epidemiological and clini-
cal outcome studies. The aim of this article is to review the
clinical evidence and recent studies that support a more
aggressive strategy of statin use to lower LDL-C levels to
less than 100 mg/dL in patients at higher risk of developing
CAD. English-language publications in MEDLINE and
references from relevant articles published between Janu-

Y ary 1, 1980, and November 30, 2008, were reviewed. Main
nd keywords searched weo®ronary artery diseaséyper-
€ lipidemia, statins cardiac risk factorsinflammatory mark-
ers metabolic syndromeand coronary artery calcium
Articles were screened on the basis of importance, quality,

V€and relevance to the aims of the review.
e

risk of major coronary events and coronary dédth

Furthermore, the reduction in CAD events is proportional

to the reduction in LDL-C level achieved with statif
therapy? The results of these trials support a strategy
“lower is better” and argue for more early treatment a
more aggressive lowering of LDL-C levels for the prima
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PRIMARY PREVENTION OF CAD

TABLE 1. Cardiovascular Disease Management Guidelines for the stroke, compared with placeb®=.014). In addition,
Primary Prevention of CAD? - . . . . .
pravastatin was associated with substantial reductions in
Risk category LDL-C goal (mg/dL the risk of major coronary events and CAD mortality. The
Moderately high risk«£2 risk factors, findings from PROSPER demonstrate the benefit of statin
Mlg-y CAD VLS;ZOf 1k0;%>-20%) <130 (<100, optional goal)  therapy in older individuals at risk of CAD.
oderate ris risk factors, . . . . .
10-y CAD risk of <10%) <130 The Framingham risk score is heavily weighted toward
Lower risk (0-1 risk factor) <160 age, such that older men may have a calculated 10-year
: 0 0 :
& CAD = cororary artery disease; LDL-C = low-density lipoprotein CAD risk score of 10% to 20% based solely .On thPTII’. ‘T"ge'
cholesterol. Age should not be the only factor when deciding to initiate

b Risk factors include cigarette smoking, hypertension (blood pressure statin therapy to achieve an LDL-C goal of less than 100

=140/90 mm Hg or taking antihypertensive medication), low high-density . TR . . )
lipoprotein cholesterol level (<40 mg/dL), family history of premature mg/dL in older individuals. Intensive lowering of LDL-C

CAD (CAD in first-degree male relative <55 years; CAD in first-degree l€vels should be reserved for older individuals who have

, female relative <65 years), and age (26 years; womesS55 years). additional CAD risk factors. In PROSPER, the greatest
8|(;:205n£\)/er5|0n factor: To convert LDL-C values to mmol/L, multiply by reduction in CAD events with statin therapy was seen in
Data fromJAMA® andCirculation® individuals in the lowest tertile for high-density lipoprotein

cholesterol (HDL-C}!In ASCOT-LLA (Anglo-Scandina-
vian Cardiac Outcomes Trial-Lipid Lowering Arm),
atorvastatin substantially reduced CAD risk in older pa-
tients with hypertensiofwvho had on average 3 to 4 major
In older individuals, the LDL-C goal is lower because this risk factors for CAD. Emerging risk factors may also help
population has a much greater burden of coronary atheroto better assess CAD risk in an older individual. If an older
sclerosis than younger individuals and therefore increasedbatient has an elevated C-reactive protein (CRP) level or a
CAD morbidity and mortality. The prevalence of clinical high coronary artery calcium (CAC) score, the treating
CAD is almost 3-fold higher for individuals older than 60 physician should consider initiation of intensive lipid-
years compared with younger individuals, and CAD is the lowering therapy to aggressively reduce the level of LDL-C.
leading cause of death among older individdals. In addition to advancing age, the updated guidelines
Many healthy older individuals without clinical CAD identified the presence of more than 2 risk factors or the
have subclinical atherosclerotic disease and are at inpresence of severe risk factors, such as continued ciga-
creased risk of a major cardiovascular event. In the Cardiorette smoking or a strongly positive family history of
vascular Health Study, a longitudinal, population-based premature atherosclerotic cardiovascular disease, as fac-
study of persons 65 years and older, among 3584 individu-tors that favor the use of a lipid-lowering drug to achieve
als without clinical CAD, 61% of men and 49% of women the lower LDL-C goal of less than 100 mg/8iSeveral
were found to have subclinical cardiovascular dis€ase. prospective cohort studies have shown that most indi-
Those individuals had a high rate of cardiovascular eventsviduals who develop CAD have at least 1 major risk
with evidence of subclinical cardiovascular disease. In afactor for CAD!?4 Using data from the Framingham
follow-up period of 2.4 years, the cardiovascular event rate
was 8.2% for men and 3.8% for women with subclinical TABLE 2. Clinical Factors That Favor the Use of Statin Therapy to
cardiovascular disease, almost 3-fold higher than for indi- Achieve an LDL-C G°"’|'_'"g",:f wer Than 100 me/dL in Moderately
viduals without subclinical cardiovascular disease. There- -
fore, older individuals have a high prevalence of subclini- fg‘i?slcf'ggtgf’se
cal cardiovascular disease, are at increased risk of CAD,Severe risk factors (eg, continued cigarette smoking or a strongly positive
and would be candidates for aggressive therapies, includ- family history of premature CAD;)
ing lipid lowering, to prevent cardiovascular events. H'giér(')gr'%;fége leve(z200 mg/dL plus elevated non-HDL-C level
PROSPER (Prospective Study of Pravastatin in the El- Low HDL-C level (<40 mg/dL)
derly at Risk) was the first trial to examine the effects of Metabolic syndrome
statins in the treatment of elderly patients with or at high Pffset?fse?fc:r':t‘i'fé%Qrga”s:r';"’(‘)cr:f’siéeegér%RSF;S\’e' >3 frg/CAC score
risk of developing CAD: In this study, 5804 men and 2CAC = coronary artery calcium; CAD = coronary artery disease; CRP =
Women aged 70 to 82 years were randomized to prava- C-reactive protein; HDL-C:hidh-densitylipoprotein cholesteroll; LDL-
statin, 40 mg, or placebo. After a mean follow-up of 3.2 ¢ = low-density lipoprotein cholesterol.
years, pravastatin was associated with a 15% relative re? S conversion factors: To convert triglyceride values to mmol/L, multi-
duction in the risk of the primary end point, coronary death, P by 0:0113; to convert cholesterol (HDL-C, LDL-C, non-HDL-C)

T . values to mmol/L, multiply by 0.0259; and to convert CRP values to
nonfatal myocardial infarction (MI), or fatal and nonfatal  nmol/L, multiply by 9.524).

ADVANCING AGE AND SEVERE AND MULTIPLE
RISK FACTORS
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study and NHANES Ill (Third National Health and Nutri- to 3-fold>*®whereas a sibling history of CAD can increase
tion Examination Survey), more than 90% of CAD events CAD risk further*®
in the US population were predicted to occur in individu-  Several recent studies have observed that younger indi-
als with at least 1 risk factor for CAD. Furthermore, CAD viduals with a family history of premature CAD have a
rates increased for both men and women with the numbethigh prevalence of subclinical coronary atherosclerosis.
of risk factors preserit.In the INTERHEART study, a  Michos et al’ studied 102 healthy young women who had a
large, international case-control study designed to assessibling history of premature CAD. Using electron beam
the importance of coronary heart disease risk factorscomputed tomography to assess for coronary calcium, 40%
worldwide, the risk of clinical CAD also increased with of these women had a high coronary calcium score. In
the number of risk factors present. Cigarette smoking wasSIRCA (Study of the Inherited Risk of Coronary Calcium),
an important clinical risk factor, accounting for 36% of 52% of women and 78% of men with a family history of
the population’s attributable risk of acute M. premature CAD, but without CAD or diabetes mellitus, had
It is clear from epidemiological studies that the risk of a high CAC scoré& We studied 89 younger men and
CAD increases with the number of risk factors present. Thewomen with a family history of premature CAD but a low
recommendation in the 2004 NCEP ATP IIl update for a Framingham risk score and found that 38% had a high
lower LDL-C goal of less than 100 mg/dL in individuals CAC scorée?? In MESA (Multi-Ethnic Study of Atheroscle-
with multiple or severe risk factors is based on data from rosis), not only did individuals with a family history of
the ASCOT-LLA trial® The ASCOT-LLA study included  premature CAD have a higher prevalence of CAC but also
10,305 patients with hypertension and at least 3 other riskwhen present CAC was more advanced compared with
factors but no prior CAD who were randomized to either individuals without a family history of premature CAD.
placebo or atorvastatin, 10 mg/d. The study was plannedCoronary artery calcifications have been shown to be an
for an average follow-up period of 5 years but was stoppedindependent risk factor for cardiovascular events, and the
early after a median follow-up of 3.3 years because of thehigher the CAC score the greater the CAD fisk.
markedly positive findings observed in the atorvastatin  Although a family history of premature CAD is associ-
group. In both treatment groups, the mean LDL-C level at ated with a substantially increased CAD risk, LDL-C levels
baseline was 131 mg/dL; however, at trial completion, in individuals with a family history of premature CAD are
atorvastatin lowered the LDL-C level by 29% to 88 mg/dL usually not elevated. In MESA, the mean LDL-C level was
and reduced the risk of the primary end point of nonfatal 118 mg/dL among 1044 individuals with a reported family
MI and fatal CAD by 36%F=.0005) compared with pla-  history of premature CAD, whereas in individuals without
cebo? Atorvastatin also reduced the risk of fatal and nonfa- a family history of CAD, the mean LDL-C levels were
tal stroke by 27%HR=.024), total cardiovascular events by similar at 117 mg/dLR=.21)? Using an LDL-C level of
21% (P=.0005), and total coronary events by 29% 130 mg/dL or greater as the threshold for initiating lipid-
(P=.0005). The benefit of atorvastatin was independent of lowering therapy will deny many of these high-risk indi-
baseline total cholesterol levels. The results from ASCOT- viduals the benefits of statin treatment.
LLA support treating persons with multiple cardiovascular
risk factors and a 10-year CAD risk of 10% to 20% with a

statin to achieve an LDL-C goal of less than 100 mg/dL. METABOLIC SYNDROME, HIGH TRIGLYCERIDE

LEVELS, AND LOW HDL-C LEVELS

FAMILY HISTORY OF PREMATURE CAD The metgb'olic. syndrome represents a ponstellation qf lipid
and nonlipid risk factors that together increase the risk of
The updated NCEP ATP Il guidelines identified a strongly CAD independently of LDL-C leveR8:* The NCEP ATP
positive family history of premature atherosclerotic cardio- Ill defines the metabolic syndrome as a diagnosis of 3 or
vascular disease as a severe risk factor that, when present more of the following risk factors: waist circumference
moderately high-risk individuals, would favor the use of a greater than 40 ahes for meror greatertian 35 iches for
lipid-lowering drug to achieve an LDL-C goal of less than women, triglyceride levels of 150 mg/dL or higher ¢tm-
100 mg/dL. An individual with a first-degree male relative vert to mmol/L, multiply by0.0113)HDL-C levels of less
who had a CAD event before the age of 55 years or a first-than 40 mg/dL for men or less than 50 mg/dL for women (to
degree female relative who had a CAD event before the ageonvert to mmol/L, multiphby 0.0259), bdod pressure of
of 65 years is considered to have a strongly positive family 130/85 mm Hg or higher, and fasting glucose level of 110
history of premature atherosclerotic cardiovascular dis- mg/dL or higher(to convert to mmol/L, multiply by
ease. Retrospective cohort studies have shown that a paref®.0555) although recent guidelines from the American Dia-
tal history of premature CAD increases the risk of CAD 2- betes Association define impaired fasting glucose as a level
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of 100 mg/dL or highe¥ Retrospective analyses of primary In AFCAPS/TexCAPS, which enrolled patients who had
prevention trials have shown that the metabolic syndrome isaverage levels of LDL-C but low HDL-C and elevated trig-
associated with an increased risk of developing CAD irre- lyceride levels, lovastatin reduced LDL-C levels by 25% and
spective of LDL-C levels and that patients with the meta- reduced the incidence of first acute major cardiovascular
bolic syndrome benefit from statin therapy. The AFCAPS/ events by 37% compared with placeBs.001)? Further-
TexCAPS (Air Force/Texas Coronary Atherosclerosis Pre- more, similar benefit was observed in those individuals with
vention Study) recruited 6605 men and women with lower compared to higher baseline LDL-C levels. This study
dyslipidemia and no previous history of CAD who were adds further support to the finding that statin therapy can
randomized to lovastatin, 20 to 40 mg, or placebo. In pla- lower risk in individuals with the metabolic syndrome who
cebo-treated patients, the metabolic syndrome was associhave average levels of LDL-C. Thus, for individuals with the
ated with a 40% increased risk of developing major coronarymetabolic syndrome who are unable to achieve their lipid
events. Furthermore, patients with the metabolic syndromegoals with lifestyle changes alone, use of lipid-lowering
were at increased risk irrespective of their Framingham risktherapy to achieve an LDL-C goal of less than 100 mg/dL is
score®® The WOSCOPS (West of Scotland Coronary Pre- an appropriate option to reduce their risk of CAD.
vention Study) randomized 6595 men with hypercholester-
olemia and no history of Ml to pravastatin, 40 mg, or pla-
cebo. In a subanalysis of 6447 patients, the metabolic syn- EMERGING RISK FACTORS
drome was associated with a 76% increased risk of CADThe updated NCEP ATP lIl guidelines identified 2 emerging
events, despite similar mean LDL-C levels in men with and risk factors that would favor an LDL-C goal of less than 100
without the metabolic syndrome. In addition, compared with mg/dL for the primary prevention of CAD in moderately
placebo, pravastatin lowered the risk of CAD by 27% in men high-risk individuals: elevated serum high-sensitivity CRP
with the metabolic syndront@ These studies indicate that level greater thanr@g/L (toconvert to nmol/L, multiply by
the metabolic syndrome predicts increased cardiovascula®.524) and @oronary calcium level in the higher than 75th
risk independently of the Framingham risk score and the percentile for a person’s age and sex.
level of LDL-C. Inflammation plays a key role in both the development
Individuals with the metabolic syndrome often have and progression of atherosclerotic CAD. The most com-
LDL-C levels in the normal range, and therefore their risk of monly used inflammatory marker in clinical practice is CRP,
CAD may be underestimated. This increased risk of CAD and large prospective studies among individuals with no
may be explained by their dyslipidemia, which is character- history of cardiovascular disease have shown that an
ized by a high preponderance of small, dense LDL-C par-individual's baseline level of CRP is a strong and indepen-
ticles, along with high levels of triglycerides and low levels dent predictor of future cardiovascular eveéatéThe AHA
of HDL-C. The primary mechanism by which statins prevent has published guidelines identifying a CRP level less than 1
cardiovascular disease is by lowering levels of LDL-C; how- mg/L as low risk, a CRP level of 1 through 3 mg/L as
ever, statins also reduce triglyceride levels, have modesimoderate risk, and a CRP level of greater than 3 mg/L as
effects in increasing HDL-C levels, and are the most effec- high risk®
tive drug for lowering the concentration of small, dense In clinical practice, the most useful roles of CRP are to
LDL-C particles. In the NASDAC (New Atorvastatin Start- augment risk assessment and to identify individuals who
ing Doses: A Comparison) study, a post hoc analysis ofwould benefit from lipid-lowering therapy. Ridker etal
almost 200 patients with hypertriglyceridemia (triglyceride measured CRP and LDL-C levels in 27,939 participants in
level =200 mg/dL) showed that the LDL-C particle concen- the Women’s Health Study. After adjusting for traditional
tration decreased and the LDL-C particle size increased withrisk factors, the risk of a first cardiovascular event in-
each dose of atorvastatin. Higher doses more favorablycreased 2.3-fold for women in the highest compared with
changed particle size and concentration than did lowerthe lowest quintile of CRAP&.001). Furthermore, baseline
doses’ Several statin trials have shown modest increases inCRP levels predicted future cardiovascular events more
HDL-C levels across a range of do3&%:*!A meta-analysis  strongly than did baseline LDL-C levels. In another analy-
has revealed that for every 1-mg/dL increase in HDL-C, sis of the Women’s Health Study, CRP level and family
there is an estimated 2% to 4% decrease in cardiovasculahistory of CAD were added to traditional risk factors to
risk, independent of other risk factors, including LDL-C assess cardiovascular risk. This new risk score (Reynolds
level® Thus, the effects of lowering the concentration of Risk Score) was a more accurate predictor of cardiovascu-
small, dense LDL-C particles and triglycerides and increas-lar risk, and it reclassified approximately 50% of low- and
ing HDL-C levels may explain the benefit of statins in intermediate-risk women into either higher or lower risk
patients with the metabolic syndrome. categories®
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Individuals with elevated CRP levels but normal LDL-C decreased to 28.The more intensive lowering of LDL-C
levels are at increased risk of a cardiovascular event. In thdevels that was achieved in JUPITER compared with most
Women'’s Health Study, almost half of all cardiovascular previous primary prevention statin trials may explain the
events occurred in women whose LDL-C level was less greater benefit observed in that study.
than 130 mg/dL. The cardiovascular risk of women with  The findings from JUPITER will expand the population
normal LDL-C levels but elevated levels of CRP was simi- of patients who would benefit from intensive LDL-C level
lar to that of women whose LDL-C levels were elevdted. lowering with statin therapy. JUPITER enrolled individuals
A post hoc analysis of the AFCAPS/TexCAPS trial not typically considered for LDL-C—lowering therapy: those
showed that patients with LDL-C levels below the median whose LDL-C levels fall below the threshold to initiate
(150 mg/dL) and CRP levels above the median (1.60 mg/L) LDL-C—lowering therapy for primary prevention. Although
were at increased risk of cardiovascular events and thaparticipants in JUPITER had levels of LDL-C in the normal
lovastatin reduced the risk of a cardiovascular event byrange, they were at increased risk of CAD because of their
42% compared with placebo in these patiéfithese stud-  high levels of CRP. The median CRP level was 4.2 mg/L in
ies suggest that individuals with normal LDL-C levels the rosuvastatin group, and most patients had CRP levels that
(<130 mg/dL) but elevated CRP levels are at increased riskwould be classified as high risk according to the AHA
of CAD and that statin therapy can reduce their high risk. guidelines (>3.0 mg/L¥ Whether individuals with lower

The recently published JUPITER (Justification for the levels of CRP will benefit from statin therapy remains un-
Use of Statins in Primary Prevention: An Intervention Trial known. The findings from JUPITER justify treating indi-
Evaluating Rosuvastatin) was the first study to show thatviduals (men >50 years and women >60 years) who have
statin therapy could reduce cardiovascular morbidity and normal LDL-C levels with intensive statin therapy if they are
mortality among individuals with normal levels of LDL-C at moderate risk and have elevated levels of CRP.

(<130 mg/dL) but elevated levels of CRP (>2.0 mgdfL). Coronary artery calcium can be measured by cardiac
JUPITER randomized 17,802 healthy meB( years) and  computed tomography, and the amount of coronary calcium
women £60 years) to rosuvastatin, 20 mg, or placebo. measured with this modality mirrors the extent of coronary
Among patients treated with rosuvastatin, LDL-C levels atherosclerosis. Multiple studies have shown that the amount
were reduced by 50% (from a median of 108 mg/dL at of CAC, reported typically as a CAC score, predicts CAD
baseline to 55 mg/dL at 1 year), and CRP levels were re-events beyond standard risk factors and can predict CAD
duced by 37% (from 4.2 mg/L at baseline to 2.2 mg/L at 1 risk better than the Framingham risk scéta.the St Francis
year). JUPITER was designed as a 4-year trial but wasHeart Study, CAC scoring was performed in 4903 healthy
stopped after 1.9 years because of a statistically significantndividuals who were then followed up for an average of 4.3
44% reduction in the primary end point: a composite of years for a combined outcome of all coronary events,
nonfatal MI, nonfatal stroke, hospitalization for unstable nonhemorrhagic stroke, and peripheral vascular sufgjery.
angina, revascularization, and cardiovascular death in theThe CAC score predicted CAD events independently of
rosuvastatin-treated group<.00001). In addition, in pa- standard risk factors and was superior to the Framingham
tients treated with rosuvastatin, there was a statistically sig-risk score in the prediction of CAD events. Compared with
nificant 55% reduction in nonfatal MIP€.002), a 48% individuals with CAC scores less than 100, individuals with
reduction in the risk of strok®£.002), and a 47% reduction CAC scores of 100 or higher had a 9.2- to 11.1-fold in-
in the combined end point of MI, stroke, or cardiovascular creased risk of all cardiovascular events, all CAD events, and
death P<.00001). This benefit was seen across the sub-the composite end point of coronary death and nonfatal Ml.
groups of study patients. Among the 6801 women included These relative risks were substantially higher than values
in JUPITER, rosuvastatin reduced the risk of major cardio- typically reported for other cardiovascular risk factors.
vascular events by 46%. The investigators also reported a Before publication of the updated NCEP ATP Il guide-
benefit of rosuvastatin among lower-risk individuals, includ- lines in 2004, the Prevention Conference V and the Ameri-
ing nonsmokers, those without the metabolic syndrome, andcan College of Cardiology and AHA reported that measuring
those with a Framingham risk score of less than 10%. CAC is of value in patients found to be at intermediate risk to

In a meta-analysis of the primary prevention statin trials improve the accuracy of predicting their CAD r#5& The
before JUPITER, the number of patients needed to beNCEP ATP Il guidelines support these recommendations,
treated to prevent 1 major CAD event during an average ofstating that in persons at intermediate risk of CAD, a high
4.3 years was 68.In JUPITER, the number needed to treat CAC score (>75th percentile for age and sex) identifies
for 4 years was 31, and if the risk was projected for an advanced coronary atherosclerosis and provides a rationale
average of 5 years as done in previous statin trials, thefor more intensive lipid-lowering ther- apy to achieve the
number needed to treat to prevent 1 major CAD eventmore aggressive LDL-C target of less than 100 mg/dL.
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[ 0 to 1 Risk factor ] [ >2 Risk factors ]
A
10-y risk <10% 10-y risk 10%-20%
A 4 A 4
Lower risk Moderate risk Moderately high risk
y y ! '
LDL-C level LDL-C level LDL-C level LDL-C level Advancing age
160-189 mg/dL 2190 mg/dL 2160 mg/dL 2130 mg/dL >2 Risk factors
Severe risk factor

TG 2200 mg/dL
and non-HDL-C
2160 mg/dL

HDL-C <40 mg/dL

Metabolic syndrome

CRP >3.0 mg/L

High CAC score

A A 4 v l

LDL-C-lowering LDL-C goal LDL-C goal LDL-C goal LDL-C goal
drug optional <160 mg/dL <130 mg/dL <130 mg/dL <100 mg/dL

FIGURE. Treatment algorithm for the primary prevention of coronary artery disease (CAD). The main changes in the updated National Cholesterol
Education Program Adult Treatment Panel Il guidelines are the lower low-density lipoprotein cholesterol (LDL-C) goal of less than 100 mg/dL for
individuals with 2 or more CAD risk factors and a Framingham risk score of 10% to 20%. The presence of multiple or severe risk factors, an
elevated level of C-reactive protein (CRP), or other risk factors identified in the updated guidelines justify more intensive LDL-C level lowering
with drug therapy to achieve a lower LDL-C goal of less than 100 mg/dL. CAC = coronary artery calcium; HDL-C = high-density lipoprotein
cholesterol; TG = triglycerides. Sl conversion factors: To convert cholesterol (HDL-C, LDL-C) levels to mmol/L, multiply by 0.0259; to convert
CRP values to nmol/L, multiply by 9.524; to convert TG values to mmol/L, multiply by 0.0113.

However, the availability and cost of CAC scoring currently associated with an overall 28% reduction in risk of first major
limit its use in the primary prevention of CAD. coronary eventsAccumulating evidence from clinical trials,
including the recently published JUPITER, suggests that, in
DISCUSSION primary prever_1tion, the onver the achieved LIZ.)L—'C. level, the
lower the cardiovascular risk. Because many individuals who
The current evidence supports a strategy of early and aggresievelop CAD have normal or mildly elevated levels of LDL-
sive lowering of LDL-C levels for the primary prevention of C that are lower than current LDL-C targets, there is a strong
CAD. Cohen et &t studied a group of individuals with  argument to use statins to decrease LDL-C levels to even
nonsense mutations in tiRCSK9gene that caused low lower targets in individuals at increased CAD risk.
levels of LDL-C. Although their LDL-C level was only 28% In 2004, the NCEP ATP Il introduced a new optional
lower than the population without tRE€SK9mutation, their LDL-C goal of less than 100 mg/dL for moderately high-risk
CAD risk was 88% lower. The implications from that study individuals with 2 or more CAD risk factors and a 10-year
are that a low level of LDL-C throughout life is associated risk of 10% to 20%.The presence of the following risk
with a very low risk of CAD. Lowering LDL-C levels witha  factors should favor the use of LDL-C—lowering drugs to
statin also reduces CAD risk. In a large meta-analysis of 14decrease the level of LDL-C to well below 100 mg/dL
randomized primary prevention trials, statin treatment was (Figure): advancing age; multiple or severe risk factors, such
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as Cigarette Smoking or a strong fam||y history of premature 12. Greenland P, Knoll MD, Stamler J, et al. Major risk factors as anteced-

. ; i ; ; . ents of fatal and nonfatal coronary heart disease ewBkitsA. 2003;290(7):
CAD; the metabolic syndrome; high triglyceride levels; low oo oo

levels of HDL-C; high CRP levels; or an elevated CAC score 13, vasan RS, Sullivan LM, Wilson PW, et al. Relative importance of
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