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Introduction

Medical treatments are traditionally evaluated by three criteria: 
efficacy, clinical efficiency and safety. Currently, when using a high-
cost therapy, should we add another question: can it be paid for by a 
health social insurance or system? Is your cost-benefit assessment 
favorable? [1-4]. In the last two decades, the predominant role 
cholesterol plays in the onset, development and/or worsening of 
atherosclerosis has been well demonstrated and the large clinical/
epidemiological studies have shown us that the reduction in serum 
cholesterol levels (more specifically LDL-c) and prevention for 
coronary artery disease (CAD) would be synonymous.

 
Study of the seven countries [5,6]

There was a correlation between mean cholesterolemia levels 
of different populations and mortality rates due to CDD; through 
this study, it was possible to highlight the relationship between 
serum cholesterol level and fat intake in food (particularly those 
rich in saturated fatty acids).

Framingham study

evidenced the importance of cholesterolemia level in normal 
individuals in the future development of complications of 
atherosclerotic disease (prospective research) [7].
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MRFIT (Multiple Risk Factor Intervention Trial) or 
Intervention study on multiple risk factors [8]

Over a period of more than six years, a follow-up was performed 
on more than 360,000 patients in the United States to define and 
study the behavior of the main coronary risk factors; this same 
study also demonstrated the negative relationship between CAD 
and HDL-c and positive between LDL-c and CAD. The PROCAM 
[9,10] study unequivocally demonstrated the confirmation of the 
numerous other benefits from reducing hypertriglyceridemia 
regarding other risk factors for coronary artery disease, showing 
us the importance of treatment of this type of dyslipidemia. When 
we refer to the cost/benefit ratio of dyslipidemia treatment, aiming 
at prevention for CAD, it is important that we separate primary 
prevention from secondary prevention.

Primary prevention

The following studies deserve to be highlighted:

•	 Oslo study [11] - dietary intervention.

•	 LRC-CPPT study (The Lipid Research Clinic - Coronary 
Primary Prevention Trial)12 -drug/cholestyramine intervention.

•	 Helsinki Heart Study13 - drug intervention/gemfibrozil.

Secondary prevention

In the numerous studies conducted to demonstrate the benefit 
of reducing serum cholesterol levels in patients already with 
atherosclerotic disease, we obtained regression of atherosclerotic 
injury, regardless of lipid therapy used, and reduction of the 
progression of coronary artery disease, with a significant decrease 
in clinical events.

Main Studies

The lifestyle heart study [14,15]

Prospective, randomized and controlled study, which aimed to 
prove whether lifestyle changes would be sufficient to alter arterial 
lesions already evidenced in hemodynamic evaluations; after one 
year of follow-up, regression in the diameter of the lesion of about 
2%, with important clinical benefits (reduction of about 92% in the 
frequency of anginous episodes, 42% in the duration of seizures 
and 28% in the severity of the lesions) showed us).

Angiographic studies [16]

•	 SCOR- Intervention Study of the Specialized Research 
Center on Atherosclerosis in San Francisco [17] used patients 
with heterozygotic familial hypercholesterolemia (FH), of both 
sexes, with coronary lesions defined by examination quantitative 
angiographic, which were submitted to appropriate diet and 
medications (colestipol, niacin and lovastatin) for 26 months.

•	 POSCH- Surgical Control Program of Hyperlipidemias 
[18] 399 patients underwent partial ileal by-pass surgery, with 
follow-up for 10 years.

•	 CLAS- Study on Cholesterol Reduction in Atherosclerosis 
[19] randomized, placebo-controlled study, with 162 patients 
followed for two years through coronary angiography; the groups 
were treated with diet + niacin or colestipol; it is important to 
emphasize that individuals were not hypercholesterolemic.

•	 MARS- Follow-up study on Atherosclerosis Regression 
[20] prospective, randomized, double-blind, lasting two years, 
where 270 patients received diet + placebo or lovastatin.

•	 FATS- Study on the Treatment of Familial Atherosclerosis 
[17,21] 146 men underwent dietary and drug treatment for 2 and 
a half years, divided into groups that received colestipol more 
niacin or more lovastatin or more placebo. The contrast between 
the modest anatomical regression reported (1 - 2%) and the 
significant reduction of clinical events (50 - 70%) it seems justified 
by the stabilization of atherosclerotic plates caused by treatment 
and by the subsequent improvement in the motor function of the 
vessel. We also found that the degree of regression achieved was 
similar, both in patients with low total cholesterol and/or LDL-c, 
and in those in which these levels were high in the baseline period. 
Paraphrasing Dr. Robert Vogel: “Such data reinforce the argument 
that if a patient presents atherosclerosis (symptomatic), their 
cholesterol is too high, whatever the level recorded. Cholesterol 
reduction affects the natural history of the disease.” It is essential 
to mention the clinical studies conducted with noninvasive 
evaluations (B-mode Ultrasound), which also allowed the 
monitoring and determination of treatment effects on the incidence 
of important new atherosclerotic events in the groups evaluated: 
ACAPS (Asymptomatic Carotid Artery Progression Study) [22] 
primary prevention/lovastatin and PLAC (Pravastatin, Lipids and 
Atherosclerosis in Carotid) [23,24] secondary prevention. The 
evaluation of the benefit of dyslipidemia treatment, according to 
the drugs used, is another important approach to be made; we will 
cite some of the most important studies

1.	 Bile Acid Sequesters- Resins “Lipid Research Clinics 
Primary Prevention Trial”12: demonstrated the ability of these 
drugs to reduce coronary events by 19% after seven years.

2.	 Nicotinic Acid - Niacin “Coronary Drug Project”25,26 
(USA - follow-up for 15 years): the use of this class of drugs was 
associated with a reduction in mortality from myocardial infarction 
by 15% and a 20% reduction in the occurrence of new events in 
patients with prior AMI (Acute myocardial infarction).

Fibrates

•	 Who study [27]: demonstrated an increase in overall 
mortality with clofibrate, in addition to its outstanding lithogenic 
effect. The Bezafibrate Infarction Prevention Study(BIP) [28,29] 
showed the efficacy of bezafibrate (400 mg) in reducing the 
incidence of CDD in hypercholesterolemic men; also discussed 
the important role of reducing triglyceride levels and increasing 
HDL-c levels, also showing its effect on fibrinogen levels and its 
relationship with other classical risk factors (gender, age, etc.).
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•	 Helsinki heart study [13]: used gemfibrozil; evidenced 
also the effect on the reduction of fibrinogen in addition to 
improving lipoprotein profile.

•	 Bezafibrate coronary atherosclerosis intervention 
trial (BECAIT) [30]: used bezafibrate at the dose of 600 md/
day, obtaining reduction of cardiovascular events and progression 
of atherosclerotic lesions in post-AMI patients, in addition to the 
effects of total cholesterol reduction, LDL-c, triglycerides, fibrinogen 
and increased HDL-c.

Statins

•	 EXCEL (Expanded Clinical Evaluation of Lovastatin) 
[31]: 8,245 patients with moderate hypercholesterolemia, followed 
by 48 weeks, were treated with lovastatin, with a decrease in LDL-c 
from 20 to 40%.

•	 4S - Scandinavian simvastatin survival study [32]: it 
was a randomized study of 4,444 patients with CAD and cholesterol 
between 213 - 310 mg/dL; the drug used was simvastatin, at a 
dose of 20 to 40 mg/day, and the follow-up time was 5.4 years. Its 
most important results: a reduction in total mortality of 30% and 
mortality from coronary heart disease of 42%, with a decrease in 
total cholesterol levels by 28% and LDL-col by 38%.

•	 WOSCOPS- The West of Scotland Coronary Prevention 
Study [16, 33]: involved 6,595 men aged 45 - 64 years with 
cholesterol levels at 272 + 23 mg%, who received pravastatin at a 
dose of 40 mg/day or placebo. None of the patients had signs and/
or history of coronary heart disease and the mean segment time 
was 4.9 years. It showed a 31% reduction in the risk of non-fatal 
myocardial infarction and 22% on total mortality, with an average 
decrease in cholesterol in 20% and LDL-col by 26%; these results 
have already been evidenced from the sixth month of treatment.

•	 CARE- Cholesterol and Recurrent Event: the study was 
conducted in patients who had non-medication-prone cholesterol 
levels by the usual consensus. Participants were 4,159 patients 
in this double-blind study (576 women) who had myocardial 
infarction with total cholesterol levels below 240 mg-dl (mean 
209) and LDL-c ranging from 115 to 174 mg-dl (mean 139). The 
primary objective of the study was to compare the impact on 
fatal or non-fatal coronary events. All evaluation indexes of the 
primary endpoint showed a significant reduction in relation to 
the treated group. The frequency of stroke was also significantly 
reduced by 31%. There were no significant differences between 
total mortality and mortality from non-cardiovascular diseases. 
Pravastatin reduced the rate of coronary events more among 
women than men; the reduction was also higher in patients with 
higher pre-treatment values of LDL-c [34]. In addition to the usual 
hypocholesterolemia drugs, new drugs called PCSK9 inhibitors, 
mononuclear antibodies capable of reducing LDL-C by about 60%, 
and can be used primarily in high-risk patients who have not met 
their goals as well as in individuals with FH and LDL-C still very 

high, in addition to conventional treatment [35]. It is noteworthy 
that, together with the changes in values meta this update already 
in the Guideline also innovated when launching an application with 
all stages for cardiovascular risk stratification, setting therapeutic 
goals and guiding the measurements therapies themselves. Many 
other trials have confirmed the abuse mentioned [36].

PCSK9 inhibitor

The diagnosis of FH should be based on serum lipid levels, 
especially LDL-C (>190 mg/dL), adults, family history, physical 
examination findings, when present, and genetic testing of 
mutations in genes associated with the condition.

Odissey

After a median follow-up of 2.8 years of almost 19,000 
participants in the ODYSSEY Outcomes study, patients who received 
75 mg or 150 mg fortnightly injections decreased by 15% in the 
primary outcome of time for the first occurrence of death from 
coronary heart disease, non-fatal myocardial infarction, ischemic 
stroke, or hospitalization for unstable angina, compared to those 
receiving placebo [37]. Currently patients actively participate in 
access to treatment due to its very high cost. Specific training has 
been given annually to health teams and patient associations, as 
occurs in the Familial Hypercholesterolemia Association. Involve 
the patient no longer only in the orientation of his or her treatment, 
as well as in his associations with demands and actions with health 
policies as a governmental function.

Hauser

Trial assessing efficacy, safety and tolerability of PCSK9 
inhibition in pediatric subjects with genetic LDL disorders 
(HAUSER-RCT). A study to evaluate the effect of 24 weeks of 
subcutaneous evolocumab compared with placebo, when added to 
standard of care, on percent change from baseline in low-density 
lipoprotein cholesterol (LDL-C) in pediatric subjects 10 to 17 years 
of age with HeFH [38].

Conclusion

The publication of The West of Scotland Coronary Prevention 
Study (WOSCOPS) in 1995 showed the efficacy of primary 
prevention in reducing coronary events and total mortality. The 
high cost of treatment, a fact still used as a hindrance for insurance 
institutions of the type of the prevention falls by short when we 
analyze evidence showing that 1 in 4 Americans suffers from 
cardiovascular disease and that the estimated cost of medical care 
and disabilities is $117.4 billion, while costs related to treatment 
with lipid-lowering drugs, depending on the drug used, range from 
$10 to $200, with a monthly average of $80. The Scandinavian Study-
4S, specially designed to verify the effect of treatment/reduction of 
hypercholesterolemia on overall mortality, left no doubt regarding 
the positive pending balance in favor of benefit in relation to cost 
in secondary prevention. The recent publication of the results of 
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the CARE study (October 3, 1996) demonstrated the benefit of 
cholesterol-reducing therapy when extended to most patients with 
coronary disease at usual cholesterol levels, with greater emphasis 
on in the female subgroup.

One should also remember that the cost of coronary treatment 
should include all procedures inherent to the evolution of the disease, 
such as: hospital admissions, cardiac catheterization, angioplasty, 
myocardial revascularization surgery and rehabilitation heart 
disease, among others, without forgetting the damage caused by 
the removal of these patients from work. In view of the above, there 
is no doubt about the need and importance of the treatment of 
hypercholesterolemia in primary prevention and cholesterolemia 
in secondary prevention.
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