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The isolation of a specific competitive inhibitor of the enzyme 3-

hydroxy-3-methylglutaryl COA reductase from the fungus Aspergillus

terreus opened the way for the development of a new family of

cholesterol-lowering agents called statins. These statins ± atorvas-

tatin, fluvastatin, lovastatin, pravastatin and simvastatin ± are all

available on the Israeli market. Their mechanism of action is to

target hepatocytes and reduce cholesterol production by inhibiting

HMG COA reductase, a rate-controlling enzyme that converts HMG-

COA to mevalonic acid, which is a precursor of cholesterol

synthesis. Reduction of cholesterol synthesis in the hepatocyte

upregulates hepatic low density lipoprotein receptors, leading to

increased removal of plasma LDL-C, intermediate density lipopro-

tein and very low density lipoproteins [1,2]. Statins reduce the

production of apolipoprotein B and increase hepatic apolipopro-

tein-B/E receptors [3]. Apart from its hypocholesterolemic action,

statins have few other anti-athero-

genic properties.

Cholesterol-lowering by statins

results in significant improvement

in endothelial function, and reduces

the frequency and intensity of is-

chemic episodes detected by 48

hour Holter monitoring [4]. The

statins induce activation of the nitric

oxide synthase gene in human en-

dothelial cells [5], decrease smooth

muscle growth in vitro [6], and

reduce the proliferation of macro-

phages induced by oxidized LDL-C

and its accumulation in the cells [7].

In addition, they may affect the cells'

thrombus formation [8], lower the

levels of C-reactive protein in the

plasma [9], and eliminate the higher

risk of cardiovascular events asso-

ciated with this inflammatory factor.

An elevated LDL-C level is the

key risk factor for coronary heart

disease. Primary and secondary pre-

vention trials have shown that the

use of statins to lower LDL-C levels can substantially reduce

coronary events, strokes, and death from coronary heart disease

[Table 1].

Clinical studies have demonstrated that statins in addition to

reduction of CHD morbidity and mortality increase survival in

hypercholesterolemic and normocholesterolemic subjects.

The Scandinavian Simvastatin Survival Study (4S) [10] showed

that reduction of cholesterol by simvastatin reduced all-cause

mortality in CHD patients. In this study 4,444 CHD patients with

elevated cholesterol levels of 212±310 mg/dl were treated with

simvastatin for 5 years. Results showed that all-cause mortality was

reduced by 30%, major coronary events by 34%, and coronary death
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HMG = 3-hydroxy-3-methylglutaryl

LDL = low density lipoprotein

Table 1. Major clinical intervention trials of the effects of statins on mortality, coronary events and stroke

Trials

[Ref]

Study

description

Duration

(yr)

LDL-C

reduction

(%)

Mortality

reduction

(%)

CAD death

reduction

(%)

Stroke

reduction

(%)

4S [10] 4,444 patients,

HC, CAD,

simvastatin

10±40 mg/day

5.0 35 30 42 30

WOSCOPS [11] 6,595 patients,

HC, No CAD,

pravastatin

40 mg/day

4.9 26 22 (NS) 33 11 (NS)

CARE [12] 4,159 patients,

NC, CAD,

pravastatin

40 mg/day

5.0 28 8 (NS) 19 31

AFCAPS/

TexCAPS

[14]

6,605 patients,

NC, No CAD,

lovastatin

5.2 25 NA 36 NA

LIPID [13] 9,014 patients,

NC, CAD,

pravastatin

40 mg/day

6.1 25 22 24 19

HPS (15) 20,536 patients,

NC, CAD,

simvastatin

40 mg/day

5.5 12 24 27

HC = hypercholesterolemia, NC = normocholesterolemia, CAD = coronary artery disease, NS = not significant, NA = not

available.

CHD = coronary heart disease
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by 34%. In the West of Scotland Coronary Prevention Study

(WOSCOPS) [11] ± a primary prevention study conducted in 6,595

men with cholesterol levels of 272 mg/dl without CHD for 4.9 years ±

pravastatin 40 ng reduced non-fatal myocardial infarction rates by

31% and death from CHD and all-cause mortality by 22%. In the

Cholesterol And Recurrent Events (CARE) [12] trial ± a secondary

prevention study in which 4,159 men and women with LDL-C levels

of 115±174 mg/dl took 40 mg pravastatin for 5 years ± MI and fatal

coronary events were reduced by 19%. The Long-term Intervention

trial with Pravastatin in Ischemic Disease study (LIPID) [13]

compared 40 mg of pravastatin to placebo in 9,014 men and

women who had CHD and cholesterol levels of 155±271 mg/dl. After

6.1 years all-cause mortality was reduced by 22%, CHD mortality by

24%, and stroke by 19%. In the Air Force/Texas Coronary

Atherosclerosis Prevention Study (AFCAPS/TEXAS) [14] of 6,605

men and women without CHD who had LDL-C levels of 130±190

mg/dl and HDL-C levels below 50 mg/dl, 40 mg lovastatin reduced

LDL-C levels to below 110 mg/dl. After 4.8 years the incidence of

first major acute coronary event was reduced by 36%. In the recent

Heart Protecting Study (HPS) [15] in which 20,536 individuals with

low LDL-C levels and a history of CHD, peripheral vascular disease

or diabetes were treated for 5.5 years with 40 mg simvastatin, the

overall mortality was reduced by 12%, CHD death by 24%, and

stroke by 27%.

The results of these epidemiologic studies prompted the

American Medical Association [16] and the Israel Medical Associa-

tion [17] to elect a panel of experts to formulate guidelines for the

treatment and prevention of ischemic heart disease and athero-

sclerotic vascular disease. These guidelines focus on cholesterol

management and reduction of LDL-C to target levels, subject to

existing risk factors and history of prior CHD.

In the current issue of IMAJ, Leibovitz et al. [18] report on their

use of 10 mg atorvastatin to reach target levels of LDL-C and

triglycerides in 3,289 patients. Their results show that 70% of

primary prevention patients reached the LDL-C target, an achieve-

ment surpassing any previously published results, as well as a

remarkably low rate of side effects (0.7% elevation of creatinine

phosphokinase, no change in liver enzymes, and only one patient

was withdrawn from the study). The reduction of triglycerides by

22% with 10 mg atorvastatin is also remarkable. Especially unusual

results were found in the group of patients who were previously on

filtrate therapy; their triglyceride levels of 275 mg/dl declined to 220

mg/dl after switching to 10 mg atorvastatin. We do not have any

reasonable explanation for this drop in triglycerides using 10 mg

atorvastatin. This large-scale study with its excellent results is

extremely promising, despite its shortcomings of short duration

and some unclear points in its methodology. We encourage others

to continue the follow-up of this large group of patients which

undoubtedly will furnish us with invaluable data in the coming

years.
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