Cholesterol Lowering
in Atherosclerosis
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Lipid-lowering with statins reduces disease progression,
prevents myocardial infarction and other hard end
points, and prolongs survival. Data from large-scale
trials with these agents further show that lowering low-
density lipoprotein (LDL) cholesterol in patients with cor-
onary artery disease reduces the incidence of cardiovas-
cular events and that the lower the LDL cholesterol
achieved, the lower the event rate. Currently available
evidence supports the National Cholesterol Education
Program (NCEP) recommendations for reduction of LDL-
cholesterol levels to at least 100 mg/dL in patients with
coronary artery disease. The Treating to New Targets

study, which will evaluate the effects of LDL-cholesterol
lowering to <75 mg/dL with atorvastatin, may help
clarify if additional benefit accrues with further reduc-
tions. However, up to 82% of patients with proven cor-
onary disease are not even at the current NCEP lipid
goal. Up to 55% need a >30-mg/dL reduction in LDL
cholesterol to reach that goal. These data suggest that
many patients are not receiving a statin or are receiving
an inadequate dose. Aggressive lipid lowering, al-
though a desirable goal, does not yet appear to be
standard practice. ©2000 by Excerpta Medica, Inc.
Am J Cardiol 2000;86(suppl):29H-32H

According to the 1994 National Cholesterol EdutDL cholesterol at entry was 139 mg/dlPravastatin
cation Program (NCEP) guidelines, treatment d&0 mg/day reduced LDL cholesterol to 98 mg/dL
cisions for patients with coronary artery disease af@8% reduction). The statin group had a 10.2% inci-
based on low-density lipoprotein (LDL)-cholesterotlence of combined fatal coronary event or nonfatal
levels! Drug therapy is considered in patients wittMI, which corresponded to a 24% reduction versus
levels =130 mg/dL, with a goal o100 mg/dL. placebo (p= 0.003).
After these guidelines were issued, several large-
scale trials of the statins were reported. The Scan@HOULD OUR GOALS BE MORE
navian Simvastatin Survival Study (4S), conducteAGGRESSIVE?
over 5.4 years in 4,444 patients with angina pectoris or These statin trials show that lowering LDL choles-
previous myocardial infarction (M), was the firstterol in patients with coronary artery disease reduces
study to unequivocally demonstrate a reduction iifie incidence of cardiovascular events and that the
total mortality? Simvastatin (20—40 mg/day) reducedower the LDL cholesterol achieved, the lower the
LDL cholesterol from 188 to 122 mg/dL (35% reduc€vent rate. The data support the reduction of LDL-
tion). The statin group had a 19.4% incidence dgiholesterol levels to at least 100 mg/dL. The question
combined nonfatal MI, cardiovascular death, or resui§ Whether greater LDL-cholesterol lowering will
citated cardiac arrest, which corresponded to a 348ghieve greater event reduction (Figureé>2)yAn on-
reduction versus placebo 0.00001). going trial is specifically designed to address this
The Long-Term Intervention with Pravastatin iSSU€: The Treating to New Targets (TNT) study will

Ischemic Disease (LIPID) study evaluated the effec?%?epn"’;;ew?tt}?L‘g?gtﬁgp ;geérm?jigga?eg/ Eg{%cat?oﬁosct)erol
of pravastatin 40 mg/day in 9,014 patients with MP Y y .

X . arget goals in the 2 arms will be100 mg/dL and
(64%) or unstable angina (36%Pravastatin reduced S795 n%g/dL, respectively. A 5-year foﬁow-up is

LDL cholesterol from 150 to 112 mg/dL (25% reduc- lanned.

tion). The statin group had a 12.3% incidence dt Three other ongoing studies may also provide rel-
combined fatal coronary event or nonfatal MI, whickyant data. In the Myocardial Ischemia Reduction
corresponded to a 23% reduction versus placebs (pyith Aggressive Cholesterol Lowering (MIRACL)
0.001). study, 2,100 patients who present with unstable angina
The Coronary and Recurrent Events (CARE) studyt non—-Q-wave MI have been randomized to receive
evaluated the effect of pravastatin 40 mg/day in 4,15%ither placebo or atorvastatin 80 mg/day beginning
post-MI patients with average cholesterol levels; meatithin the first 96 hourg.A 16-week treatment with
follow-up is planned. Preliminary results may be
available in 2000. The Study of the Effectiveness of
Additional Reductions of Cholesterol and Homocys-
teine (SEARCH) will compare simvastatin 20 and 80
mg/day in 12,000 patients with a history of MI. A
5-year follow-up is planned. Finally, the Incremental
Decrease in Endpoints through Aggressive Lipid
Lowering (IDEAL) trial will compare atorvastatin 80
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FIGURE 1. Event rates by low-density lipoprotein (LDL)-cholesterol level in secondary-preven-
tion trials with statins. The data demonstrate a linear relation between LDL-cholesterol (LDL-C)
level achieved and event rate. CARE = The Coronary and Recurrent Events study; 4S = Scan-
dinavian Simvastatin Survival Study; LIPID = The Long-term Intervention with Pravastatin in
Ischemic Disease study. (Adapted with permission from Am J Cardiol.5)

mg/day and simvastatin 20—40 mg/day in 7,600 paetween the 2 groups became more noticeable after 6

tients at high risk of coronary artery disease. months. During months 6—18, 6% in the atorvastatin
group and 11% in the angioplasty group experienced

THE MANDATE FOR REACHING an ischemic event, which corresponded to a 46% risk

TARGET LEVELS: INSIGHTS FROM reduction (p= 0.09).

RECENT TRIALS The Simvastatin/Enalapril Coronary Atherosclero-

The Post Coronary Artery Bypass Graft (Postsis Trial (SCAT) was a multicenter, randomized, dou-
CABG) study randomly assigned 1,351 patients tgle-blind, placebo-controlled 322 factorial trial in
aggressive or moderate lipid-lowering treatment, wapatients with normal cholesterol levels; 230 patients
farin, or placebo in a X 2 factorial desigr. Study received simvastatin and 230 received placEié.
subjects had undergone bypass surgery 1-11 yed@rge average follow-up was 4 years. Atherosclerosis
before study entry and had LDL-cholesterol levels girogression was assessed by guantitative coronary an-
130-175 mg/dL. The aggressive lipid-lowering arngiography. Patients were categorized into quartiles
received lovastatin 40—80 mg/day plus cholestyraccording to the percent change in their lipids. A dose
mine 4—8 g/day and had a target goale85 mg/dL. response relationship was noted, with patients in the
The moderate lipid-lowering arm received only lovahighest quartile exhibiting the greatest changes in
statin 2.5-5 mg/day and had a target goal of 130—140ean diameter (p= 0.042 for trend) and minimum
mg/dL. Over the 4 years of the study, mean LDLdiameter (p= 0.016 for trend). Change in percent
cholesterol levels were 134-136 mg/dL (modera@iameter stenosis followed a similar but nonsignificant
group) and 93-96 mg/dL (aggressive group). Hovitend. Of patients on simvastatin, 20.1% showed pro-
ever, despite not reaching target lipid goals, aggr&[ﬁSSlOﬂ, 7.2% showed regression, 13.6% had a mixed
sive lipid lowering was associated with significantesponse, and 8.2% showed no change; the corre-
benefit (see the article by Popma e?)al sponding values for placebo patients were 26.7%,

The Atorvastatin Versus Revascularization Treap-4%, 14.1%, and 4.6%, respectively £p0.036 for
ments (AVERT) study randomized 341 patients witf’end). While angiography is a less sensitive measure
1- or 2-vessel disease to angioplasty plus usual Care(ﬁ[dﬁease burden than intravascular Ultrasound, th.ese
atorvastatin 80 mg/day plus optional aspirin and anfilata suggest that long-term cholesterol lowering with
anginal therapy® There was an 18-month follow-up.& statin may result in reduction in coronary athero-
At some point during the study, 130 of 177 patient§clerosis burden. The ongoing Reversal of Atheroscle-
(73%) in the angioplasty group received lipid-lowerfosis WIth_LIpI'[OI’ (REVE.RSAL) |s_also evaluating this
ing medication; in 125 of these patients (71%), theltypothesis (see the article by Nis$&n
lipid-lowering treatment included a statin (median These trials support the desirability of aggressive
dose of 20 mg/day). However, the angioplasty grodjpid lowering but illustrate the difficulty of achieving
did not reach the NCEP lipid goal. At study end, théhat even within the highly structured context of a
mean LDL-cholesterol levels in the 2 groups were 7gontrolled clinical trial. In clinical practice, available
mg/dL (atorvastatin group) and 119 mg/dL (angiodata suggest that our success rate is even lower. The
plasty group). Treatment with atorvastatin was assbipid Treatment Assessment Project (L-TAP) was a
ciated with a significantly longer time to first ischemidarge epidemiologic study, conducted in 1996, that
event, corresponding to a risk reduction of 36% versexamined 4,888 hypercholesterolemic patients from a
angioplasty plus usual care §0.03). The difference primary care setting4 Of 1,460 patients with cor-
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FIGURE 2. Low-density lipoprotein cholesterol (LDL-C) reductions achieved in 2 studies of patients with hypercholester-
olemia given usudl starting doses of atorvastatin, fluvastatin, lovastatin, pravastatin, and simvastatin. *p <0.0001 ver-
sus atorvastatin 10 mg; Tp <0.0019 versus atorvastatin 10 mg. ACCESS = Atorvastatin Comparative Cholesterol Effi-
cacy and Safety Study; CURVES = Comparative Dose Efficacy Study of Atorvastatin versus Simvastatin, Pravastatin,
Lovastatin, and Fluvastatin. (Adapted from data published in Am J Cardiol'7 and the J Am Coll Cardiol.'8)
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FIGURE 3. Patients reaching National Cholesterol Education Program (NCEP)-recommended
low-density lipoprotein (LDL)-cholesterol goal with statin treatment. Success rates increase with
increasing statin potency. Doses used: atorvastatin 10-80 mg, fluvastatin 20-40 mg, lova-
statin 20-80 mg, simvastatin 10-40 mg. Addition of colestipol to reach NCEP target LDL-
cholesterol goal was required in 2% of atorvastatin, 67% of fluvastatin, 24% of lovastatin,
and 24% of simvastatin patients. *p <0.05 for atorvastatin versus other statins. (Adapted
with permission from J Fam Pract.'9)

onary artery disease, 82% did not reach their goatimitted in 1996 to the coronary care unit of Mid-
and 55% needed @30 mg/dL reduction in LDL West Medical Cente¥> At admission, 23 patients
cholesterol to reach that goal. The mean LDLmetthe NCEP treatment criteria but only 14% were
cholesterol level in this group was 140 mg/dL (3.62ctually receiving lipid-lowering drugs. In addition,
mmol/L). Frolkis et al conducted a retrospectivd8% of this group were discharged without lipid-
review of 225 randomly selected charts of patientswering drugs. Finally, a study of 63 secondary-

A SYMPOSIUM: MANAGEMENT OF THE PATIENT AFTER PCI 3TH



prevention patients at a Veterans Affairs Medical Schwartz GG, Oliver MF, Ezekowitz MD, Ganz P, Waters D, Kane JP, Texter
Center. all of whom were receiving statins. found Pressler ML, Black D, Chaitman BR, Olsson AG. Rationale and design of the
' g ! yocardial Ischemia Reduction with Aggressive Cholesterol Lowering (MIR-
that 76% were not at goaﬁ ACL) study that evaluates atorvastatin in unstable angina pectoris and in non—
These f|nd|ngs Suggest that many pauents are pave acute myocardial infarctioAm J Cardiol1998;81:578-581.

. . . . . P . The Post Coronary Artery Bypass Graft Trial Investigators. The effect of
receving Ilpld-lowerlng treatment or are receivin ggressive lowering of low-density lipoprotein cholesterol levels and low-dose

inadequate doses of a statin. Statins vary in the maascoagulation on obstructive changes in saphenous-vein coronary-artery bypass

i - i i aft. N Engl J Med1997;336:153-162.
imum LDL-cholesterol reduction that can be achiev . Popma JJ, Sawyer M, Selwyn AP, Kinlay S. Lipid lowering therapy after

at a give.n dose (Figure 2};18and t_here iS evidence coronary revascularization: the interventionalist's perspective. J Cardiol
that relative potency may have an impact on the nurgpoo;86(suppl):18H-28H.

H H 1219 10. Pitt B, Waters D, Brown WV, van Boven AJ, Schwartz L, Title LM,
ber of patlents who reach goal (Flgure 3)1' Eisenberg D, Shurzinske L, McCormick LS, for the Atorvastatin versus Revas-

cularization Treatment Investigators. Aggressive lipid-lowering therapy com-

CONCLUSIONS pared with angioplasty in stable coronary artery disease: Atorvastatin versus

. . f evascularization Treatment Investigatd¥sEngl J Med1999;341:70-76.
All patients with coronary artery disease Shoma]. Buller CE, Dzavik V, Taylor DA, Plante S, Burton JR, Tymchak WJ,

receive optimal medical therapy, regardless @htelier D, Montague TJ, Teo KK. Relationship of changes in cholesterol levels

i i pd progression of coronary atherosclerosis in patients with normal cholesterol:
whether they undergo a coronary njt_erventlo_nal pr%e Simvastatin/Enalapril Coronary Atherosclerosis Trial (SCAT) (abstract 956).
cedure. In particular, aggressive lipid lowering caBirculation 1999:100:1-185.

improve morbidity and mortality as well as prevent2. Burton JR, Tymchak WJ, Dzavik V, Taylor DA, Buller CE, Plante S,

- atellier D, Montague TJ, Teo KK. Progressors and regressors: changes in
costly procedures. HOWGVGI’, althoth this is a déoronary atherosclerosis with lipid lowering therapy: the Simvastatin/Enalapril

sirable goal, it does not yet appear to be Standa(fdonary Atherosclerosis Trial (SCAT) (abstract 95Zjculation 1999;100:1—
practice. 185. , , , , N

13. Nissen SE. Rational for a postintervention continuum of care: insights from

intravascular ultrasoundm J Cardiol2000;86(suppl):12H-17H.

14. Pearson TA, Laurora |, Chu H, Kafonek S. The Lipid Treatment Assessment
1. Expert Panel on Detection, Evaluation, and Treatment of High Blood CholeBT0ject (L-TAP): a multicenter survey to evaluate the percentages of dyslipidemic
terol in Adults. The second report of the National Cholesterol Education Progr(aﬁ?ﬁt'ents receiving lipid-lowering therapy and achieving low-density lipoprotein
(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blodglesterol goalsArch Intern Med2000;160:459—467. . )
Cholesterol in Adults (Adult Treatment Panel Iirculation 1994;89:1329— 15. Frolkis JP, Zyzanski SJ, Schwartz JM, Suhan PS. Physician noncompliance
1445. with the 1993 National Cholesterol Education Program (NCEP-ATPII) guide-
2. Scandinavian Simvastatin Survival Group. Randomised trial of cholesterij€S: Circulation 1998;98:851-855. )
lowering in 4444 patients with coronary heart disease: the Scandinavian Simy#: Marcelino JJ, Feingold KR. Inadequate treatment with HMG-CoA reductase
statin Survival Study (4S).-ancet1994;344:1383-1389. inhibitors by care providersim J Med1996;100:605-610. _
3. The Long-Term Intervention with Pravastatin in Ischaemic Disease (LIPID}’- Jones PH, Kafonek S, Laurora I, Hunninhake D, for the CURVES Investi-
Study Group. Prevention of cardiovascular events and death with pravastatirdffors- Comparative dose efficacy study of atorvastatin versus simvastatin, prav-

patients with coronary heart disease and a broad base of initial cholesterol levafiatin, lovastatin, and fluvastatin in patients with hypercholesterolemia (The
N Engl J Med1998;339:1349-1357. CURVES Study)Am J Cardiol1998;81:582-587.

4. Sacks FM, Pfeffer MA, Moye LA, Rouleau JL, Rutherford JD, Cole TG 18. Edmundowicz D, Andrews TC, Shear CL, for the ACCESS Investigators.
Brown L. Warnica JW. Arnold JMO. Wun C-C. Davis BR. Braunwald E. for theCOMparing treatment success with statins: results from the Atorvastatin Compar-
Cholesterol and Recurrent Events Trial Investigators. The effect of pravastatin @€ Choles?erol Eﬁlcacy and Safety Study (ACCESS) (abstracAm Coll
coronary events after myocardial infarction in patients with average cholestefofrdiol 2000;35(suppl A):314A.

levels.N Engl J Med1996;335:1001-1009. 19. Hunninghake D, Bakker-Arkema RG, Wigand JP, Drehobl M, Schrott H,
5. Ballantyne CM. Low-density lipoproteins and risk for coronary artery diseas&arly JL, Abdallah P, McBride S, Black DM. Treating to meet NCEP-recom-
Am J Cardiol1998;82(suppl):3Q-12Q. mended LDL cholesterol guidelines with atorvastatin, fluvastatin, lovastatin, or
6. Pedersen TR. Aggressive lipid-lowering therapy: a clinical imperaite.  simvastatin in patients with risk factors for coronary heart disehs@am Pract
Heart J1998;19(suppl M):M15-M21. 1998;47:349-356.

32H THE AMERICAN JOURNAL OF CARDIOLOGY®  VOL. 86 (4B)  AUGUST 24, 2000



NOTES



NOTES



