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Role of Statins in Coronary Artery Disease
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Statins have been known to significantly reduce cardiovascular events in patients with 
cardiovascular disease. This review was undertaken to examine the current evidence 
for the effect of statins in patients with coronary artery disease. Further research is 
needed to clarify questions concerning the optimal timing, dosage, and type of statin 
therapy as well as the problems associated with adverse effects.
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INTRODUCTION

　Statins are very well known to reduce cardiovascular 
events and mortality in patients with coronary artery dis-
ease or at high risk of cardiovascular disease. Besides low-
ering low-density lipoprotein (LDL)-cholesterol, statins 
have pleiotropic effects such as improved endothelial func-
tion, reduced inflammation, and reduced thrombus 
formation. Many recent studies have demonstrated the ef-
ficacy of statins in patients with coronary artery disease. 
In this article, we review the current evidence for the bene-
ficial effect of statins in patients with coronary artery dis-
ease and the questions and problems associated with the 
adverse effects of statins.

EFFECTS OF STATIN THERAPY IN PATIENTS 
WITH CORONARY ARTERY DISEASE

　Statins inhibit 3-hydroxy-methylglutaryl coenzyme A 
(HMG-CoA) reductase, which is responsible for the reduc-
tion in the serum low-density lipoprotein (LDL)-cholesterol 
level. Since the introduction of statin in 1987, many clinical 
studies have reported that statin therapy reduces major 
cardiovascular events by reducing the LDL-cholesterol 
level, which led to a revolution in the management of car-
diovascular disease. The Scandinavian Simvastatin Sur-
vival Study (4S) was the first large-scale study showing 
that using statins reduced major cardiovascular events, 

cardiovascular mortality, and total mortality in patients 
with coronary artery disease and high blood cholesterol 
levels.1 Then, the West of Scotland Coronary Prevention 
Study (WOSCOPS) showed that statins reduce major car-
diovascular events and cardiovascular mortality in pa-
tients with high blood cholesterol levels but without coro-
nary artery disease.2 In the Cholesterol and Recurrent 
Events (CARE) trial, the cardioprotective effects of statins 
were also demonstrated in patients with myocardial in-
farction and average cholesterol levels.3 
　The statins also have demonstrated efficacy in patients 
with a broad range of initial cholesterol levels but without 
coronary artery disease and in patients with average cho-
lesterol levels and coronary artery disease.4,5 Statins have 
also been shown to significantly reduce cardiovascular 
clinical events in a variety of patients, ranging from those 
with established cardiovascular disease to those who are 
at risk for cardiovascular disease, in large clinical studies 
such as the Heart Protection Study of cholesterol-lowering 
with simvastatin in 20,536 high-risk individuals,6 a study 
of pravastatin in elderly individuals at risk of vascular dis-
ease,7 and the Anglo-Scandinavian Cardiac Outcomes 
Trial Lipid-Lowering Arm (ASCOT-LLA).8 A meta-analy-
sis of primary and secondary prevention trials of statin 
therapy demonstrated a 20% reduction of major car-
diovascular events and stroke per 1-mmol/L reduction in 
LDL-cholesterol levels.9 There was also a linear relation-
ship between the reduction in major cardiovascular events 
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and the LDL-cholesterol level in secondary prevention 
studies using statins.10 

　Moreover, intensive statin therapy provides more sig-
nificant clinical benefit than does usual therapy. The 
Myocardial Ischemia Reduction with Aggressive Choles-
terol Lowering study reported that 80 mg atorvastatin 
within 24 to 96 hours after hospital admission reduced the 
risk of the composite primary endpoint of death, my-
ocardial infarction, cardiac arrest, and recurrent ischemia 
by 16% compared with placebo.11 The Z phase of the 
Aggrastat to Zocor (A to Z) trial showed reducing events af-
ter 6 months of treatment in patients with lower LDL levels 
(66 mg/dl vs. 81 mg/dl).12 The Pravastatin or Atorvastatin 
Evaluation and Infection Therapy-Thrombolysis in 
Myocardial Infarction 22 (PROVE IT-TIMI 22) trial 
showed that intensive therapy achieved results superior to 
those of standard therapy (median LDL-cholesterol level, 
62 mg/dl vs. 95 mg/dl) for reducing clinical events in pa-
tients who had a previous acute coronary syndrome.13 This 
“lower is better” hypothesis is consistent with the results 
of other trials. The Treating to New Targets (TNT) trial 
showed fewer major adverse cardiac events in stable pa-
tients treated with 80 mg of atorvastatin than in those 
treated with 10 mg of atorvastatin.14 Thus, the NCEP ATP 
III and the recent ACC/AHA guidelines recommend that 
target LDL-cholesterol levels should be below 70 mg/dl for 
patients with coronary artery disease or for patient with 
the equivalent of coronary artery disease.15,16 

　Intensive lipid-lowering therapy with statins not only 
improves survival rates and clinical outcomes but also re-
duces the progression of atherosclerosis.17-20 The recent 
REVERSal of Atherosclerosis with Lipitor (REVERSAL) 
study showed that progression of the atheroma plaque vol-
ume was less with an aggressive dose of statin than with 
a moderate dose of statin.18 Another study, the ASTEROID 
(A Study to Evaluate the Effect of Rosuvastatin on Intrava-
scular Ultrasound-derived Coronary Atheroma Burden) 
trial, demonstrated that intensive statin therapy with 40 
mg rosuvastatin daily could induce regression of coronary 
atherosclerosis. Furthermore, a very strong linear rela-
tionship was found between the LDL-cholesterol levels 
achieved and the course of atherosclerosis.21 

　Statin therapy before percutaneous coronary inter-
vention (PCI) has been shown to reduce the incidence of 
periprocedural myocardial necrosis and to improve 
outcomes.22 Briguori et al.23 reported that the incidence of 
CK-MB elevation after PCI was approximately 50% lower 
in patients previously treated with statin than in sta-
tin-naïve patients. Furthermore, a meta-analysis showed 
that statin pretreatment in patients with stable angina re-
sulted in a relative reduction in procedural myocardial ne-
crosis and overall major adverse cardiac events.24 
Recently, short-term and high-dose statin pretreatment 
before PCI showed not only reduced peri-procedural my-
ocardial necrosis and improved outcomes25,26 but also re-
duced contrast-induced nephropathy after PCI.27

　The beneficial effects of statins were also demonstrated 

in the Korea Acute Myocardial Infarction Registry 
(KAMIR) study data in patients with low LDL-cholesterol 
levels28 and in patients with cardiogenic shock.29 Also, 
Jeong et al.30 reported that statin therapy reduced the in-
cidence of early stent thrombosis in myocardial infarction 
patients with high levels of high-sensitivity C-reactive pro-
tein (＞2 mg/L).
　Nowadays, statin therapy is widely recommended for the 
primary and secondary prevention of cardiovascular dis-
ease in a wide range of people (Table 1). The benefits of sta-
tin therapy are attributed to pleiotropic effects that are in-
dependent of a lowering of the LDL-cholesterol level. These 
effects include improved endothelial function,31 reduced 
vascular inflammation,32-34 and reduced platelet adhesion 
and thrombosis.35

　Although statin therapy has shown promising effects in 
the treatment and prevention of cardiovascular disease, 
some controversies remain concerning the use of statins in 
patients with chronic renal insufficiency or who are under-
going renal replacement therapy. Some studies showed no 
significant benefit of statin therapy with regard to a compo-
site cardiovascular endpoint in patients with type 2 dia-
betes who were undergoing hemodialysis.36,37 In A Study 
to Evaluate the Use of Rosuvastatin in Subjects on Regular 
Hemodialysis: An Assessment of Survival and Cardiova-
scular Events (AURORA), the initiation of treatment with 
rosuvastatin in patients undergoing hemodialysis lowered 
the LDL-cholesterol level but had no significant effect on 
the composite primary endpoint of death from cardiovas-
cular causes, nonfatal myocardial infarction, or nonfatal 
stroke.38 Recently, the SHARP (Study of Heart and Renal 
Protection) trial showed that reduction of LDL-cholesterol 
with simvastatin 20 mg plus ezetimibe 10 mg daily safely 
reduced the incidence of major atherosclerotic events in a 
wide range of patients with advanced chronic renal 
insufficiency.39 Also, Lim et al.40 reported that statin ther-
apy reduced major cardiovascular events in 12,853 acute 
myocardial infarction patients of the Korea Acute Myocar-
dial Infarction Registry regardless of renal function. Howe-
ver, there are few studies concerning the efficacy of statin 
therapy in coronary artery disease patients with renal 
insufficiency. Thus, it remains a considerable question 
whether lowering LDL-cholesterol and levels of inflamma-
tory markers is of value in patients with advanced chronic 
disease such as chronic renal insufficiency or heart failure. 
Larger prospective studies are needed to confirm this issue.
　The usually prescribed doses of statins are safe, and com-
plications of statin therapy are very rare. The incidence 
rate of hepatic toxicity (more than 3 times the upper normal 
limit of liver enzymes) is less than 1%. In the TNT study, 
hepatic toxicity was found in 0.2% of patients using 10 mg 
of atorvastatin and in 1.2% of patients treated with 80 mg 
of atorvastatin.14 Rhabdomyolysis is considered to be one 
of the most important complications in the population tak-
ing statins.41 However, previous studies have shown that 
there is a higher incidence of statin-induced rhabdomyol-
ysis when statins are used along with drugs that affect the 
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TABLE 1. Clinical trials to evaluate the effect of statins on the prevention and treatment of coronary artery disease

Drug Patient group

Prevention
  4S1

  WOSCOPS2

  CARE3

  AFCAPS/TexCAPS4

  LIPID5

  JUPITER34

  Heart Protection Study6

  ASCOT-LLA8

Early intensive statintherapy vs. 
usual therapy
  MIRACLE11

  A to Z12

  PROVE IT-TIMI 2213

  TNT14

Statin therapy in eldery patients
  PROSPER7

High dose statin for plaque regression
  REVERSAL18

  ASTEROID21

High dose statin loading before PCI
  ARMYDA-ACS25

  ARMYDA-RECAPTURE26

Statin therapy for advanced chronic 
renal insufficiency
  SHARP39

Simvastatin
Pravastatin
Pravastatin
Lovastatin
Pravastatin
Rosuvastatin
Simvastatin
Atorvastatin

Atorvastatin
Simvastatin
Pravastatin and atorvastatin
Atorvastatin

Pravastatin

Pravastatin and atorvastatin
Rosuvastatin

Atorvastatin
Atorvastatin

Simvastatin/ezetimibe 

High blood cholesterol levels with CAD
Men with hypercholesterolemia without CAD
Average cholesterol levels with MI
Average cholesterol levels without CAD
Broad range of cholesterol levels with CAD
Elevated hs-CRP (＞2 mg/L) without CAD
High risk of CAD
Hypertensive patients who have average or lower than 

average cholesterol level

ACS patients
ACS patients
Patients who had a previous ACS
Patients with stable CAD

Elderly patients with high risk of CAD

Patients with stable CAD
Patients with stable CAD

Statin-naïve ACS patients
ACS patients who underwent chronic statin therapy

Patients with chronic renal insufficiency

CAD: coronary artery disease, MI: myocardial infarction, ACS: acute coronary syndrome, hs-CRP: high sensitivity C-reactive protein, 
4S: Scandinavian Simvastatin Survival Study, WOSCOPS: West of Scotland Coronary Prevention Study, CARE: cholesterol and re-
current events, LIPID: long term intervention with pravastatin in ischaemic disease, JUPITER: justification for the use of statins in 
primary prevention, an intervention trial evaluating rosuvastatin, AFCAPS/TexCAPS: Air Force/Texas Coronary Atherosclerosis 
Prevention Study, ASCOT-LLA: Anglo-Scandinavian Cardiac Outcomes Trial Lipid-Lowering Arm, MIRACLE: myocardial ischemia 
reduction with aggressive cholesterol lowering, A to Z: the Z phase of the aggrastat to zocor, PROVE IT-TIMI 22: pravastatin or atorvasta-
tin evaluation and infection therapy-thrombolysis in myocardial infarction 22, TNT: treating to new targets, PROSPER: pravastatin 
in elderly individuals at risk of vascular disease, REVERSAL: REVERSAL of atherosclerosis with lipitor, ASTEROID: a study to eval-
uate the effect of rosuvastatinon intravascular ultrasound-derived coronary atheroma burden, ARMYDA-ACS: atorvastatin pretreat-
ment improves outcomes in patients with acute coronary syndromes undergoing early percutaneous coronary intervention, ARMYDA- 
RECAPTURE: atorvastatin for reduction of myocardial damage during angioplasty, SHARP: study of heart and renal protection.

cytochrome P450 3A4 system, i.e., fibrate, nicotinic acid, 
cyclosporine, macrolide antibiotics, and others.42 Physicians 
should advise their patients who are taking statins to be 
aware of the risk factors for rhabdomyolysis or elevated liv-
er enzymes.
　Despite the beneficial effects of statins, some reports 
have suggested that statins increase cancer risk43 and have 
an unfavorable effect on glucose metabolism. In the 
PROSPER study, which was a study of older people, new 
cancer was diagnosed 25% more frequently in the sta-
tin-treated group than in the placebo group.7 However, in 
most studies with a wide age range of patients, the in-
cidence of cancer was not increased with statin therapy.44,45 
There have also been some reports that some lipophilic sta-
tins have an unfavorable effect on glucose metabolism. Koh 
et al.46 reported that atorvastatin might cause unfavorable 

metabolic effects on glucose metabolism. They reported 
that 80 mg of atorvastatin treatment resulted in significant 
increases in fasting insulin and glycated hemoglobin levels 
consistent with insulin resistance and increased ambient 
glycemia in hypercholesterolemic patients despite benefi-
cial reductions in LDL-cholesterol. Similar laboratory and 
clinical data exist showing that some lipophilic statins 
have an unfavorable effect on glucose metabolism when ad-
ministered in high doses.47-49 A recent meta-analysis of 
whether individual statins have differing effects on insulin 
sensitivity showed that statins do not appear to demon-
strate a “class effect” on insulin sensitivity.50 Pravastatin 
was found to significantly improve insulin sensitivity, 
whereas simvastatin significantly worsened it. Therefore, 
statins need to be administered cautiously in patients bal-
ancing the risk of diabetes mellitus with the benefit of re-
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ducing atherosclerosis. Because a higher dose of statin in-
creases the side effects, the maximal recommended dose is 
limited to the initial dose for high-risk patients. 

CONCLUSION

　Statins are very effective and safe drugs for preventing 
and treating coronary artery diseases regardless of choles-
terol levels. However, further research is needed to eluci-
date whether statins are effective in patients with ad-
vanced chronic disease such as chronic renal insufficiency 
or heart failure. In the field of real clinical practice, statins 
should be prescribed in all patients with coronary artery 
disease unless the patient presents with several complica-
tions such as rhabdomyolysis or elevated liver enzymes.
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