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Benefi ts and safety of lipid-lowering drugs 
that are commercially available

In most  European count ries the current  armamentarium of 
lipid-lowering drugs includes stat ins, fi brates, resins, 
nicot inic acid and ezet imibe.

All of these drug classes with the except ion of ezet imibe 
have been shown in t rials to reduce myocardial infarct ion 
and coronary death.

The most  convincing evidence from clinical end point  
t rials has been obtained with the most  potent  of the lipid-
lowering drugs- the stat ins.

In a meta-analysis of data from 90056 part icipants in 14 
t rials of stat ins the Cholesterol Treatment  t rialists’  
collaborators reported that  for 1 mmol/ L LDL cholesterol 
reduct ion the risk for a maj or coronary event  was reduced 
by 23%1.

Also important  is that  these results are very homogeneous 
if  one looks at  more specifi c endpoints or at  a more general 
picture which is all cause mortalit y: all cause mortalit y was 
reduced by 12% for 1 mmol/ L LDL cholesterol reduct ion. 
Non fatal myocardial infarct ion was reduced by 26%, 
coronary death by 19% ; 1 mmol/ L LDL cholesterol reduct ion 
was accompanied by 25% less coronary bypass surgery and 
by 21% less PTCA. St roke was reduced by 17%.

Reassuring is that  both cancer deaths and cancer 
incidence were unrelated to LDL cholesterol reduct ion.

The proport ional reduct ion in maj or coronary or vascular 
event  rates per 1 mmol/ L LDL cholesterol reduct ion was 
very similar in all of the subgroups examined: previous 
coronary heart  disease (CHD), age, gender, t reatment  of 
hypertension, history of diabetes, diastolic blood pressure 
and subgroups by lipid levels.

In all theses subclasses 1 mmol/ L LDL cholesterol 
reduct ion was associated with 20 to 25% reduct ion in 
vascular or coronary events. The benefi ts were signifi cant  
within the fi rst  year but  were greater in subsequent  years.

The effi cacy and safety of stat ins may be well documented 
but  important  quest ions st il l remain unanswered.

A. The t reatment  goals that  are used in the guidelines 
are arbit rary; data are missing from studies comparing 
dif ferent  t reatment  goals. There are only a few studies 
comparing dif ferent  doses of stat ins: 

—  In the TNT study t reatment  with 80 mg atorvastat in 
reduced maj or cardiovascular (CV) event  rate by —22% 
compared to the group t reated with 10mg atorvastat in2.

—  In the PROVE-IT study 40 mg pravastat in was inferior to 
80 mg atorvastat in3 but  the IDEAL study failed to 
demonst rate a signifi cant  dif ference in the outcome 
after t reatment  with 80 mg atorvastat in and 20 mg 
simvastat in4.

Thus studies comparing dif ferent  t reatment  goals are 
needed. In the meant ime one should aim to achieve 
substant ial absolute reduct ions in LDL cholesterol since the 
risk reduct ions are proport ional to the absolute LDL 
cholesterol reduct ion. Target  levels should be used as 
management  tools in the pat ient -doctor communicat ion.

B. There are st il l maj or gaps in our knowledge concerning 
other lipid-lowering drugs: resins, fi brates and nicot inic 
acid reduce cholesterol but  data from studies with hard 
endpoints are limited. Hard endpoint  studies are needed 
comparing these drugs in combinat ion with stat ins compared 
to stat ins alone. We also need ezet imibe studies with hard 
endpoints preferably comparing ezet imibe in combinat ion 
with a stat in compared to stat in alone as now in progress in 
the IMPROVE IT t rial5.E-mail :  guy.debacker@ugent .be
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How effective are lipid-lowering drugs 
in preventing cardiovascular disease (CVD)?

As already ment ioned the Cholesterol Treatment  t rialists’  
collaborators found in a meta-analysis from 14 t rials of 
stat ins that  for each mmol/ L lowering of LDL cholesterol 
stat in therapy was effect ive in reducing the risk of maj or 
vascular events by 21%1.

But  despite this, the residual risk of a maj or vascular 
event  remained high: 14% of the pat ients allocated to 
stat ins experienced a cardiovascular event  compared to 
18% in the placebo group; this means a residual risk of 78% 
of what  was experienced in the placebo group.

One may argue that  in some of these t rials LDL cholesterol 
was not  suffi cient ly reduced.

But  in t he Treatment  t o New Target s t rial  (TNT) pat ient s 
t aking 80 mg of  at orvastat in reached on average a LDL 
cholesterol of  77 mg/ dL (1.99 mmol/ L) and were 
compared wit h pat ient s t aking 10 mg of  at orvastat in 
reaching on average an LDL cholesterol of  101mg/ dL 
(2.61 mmol/ L).  Those on t he higher dose had a 28% event  
rat e compared t o 33% in t he lower dose group,  a 22% 
relat ive risk reduct ion.  But  t his also means t hat  70% of  al l 
expected event s were not  avoided in t he high dose group 
despit e a signifi cant  improvement  in LDL cholesterol 
reduct ion2.

Why do pat ients on an aggressive lipid lowering therapy 
cont inue to develop CV events? Dif ferent  explanat ions can 
be put  forward.

Could it  be that  the st rategy is too aggressive causing 
adverse events and therefore drop-out , non-compliance 
and less effect iveness?

Or could it  be that  the st rategy is not  aggressive enough, 
that  one should aim at  even lower LDL cholesterol levels?

Another st raight forward explanat ion is based on the 
knowledge that  CVD are mult ifactorial in origin; focusing on 
only one risk factor even aggressively may be insuffi cient ; 
the European guidelines emphasize since more than 15 yrs 
that  one should look at  the total CV risk and adapt  the 
intensity of the prevent ive act ions in accordance with the 
total CV risk of the individual.

In several t rials it  was shown that  higher vascular event  
rates were seen in pat ients with addit ional modifi able risk 
factors:

For instance in the Heart  Protect ion Study (HPS) 
simvastat in was effect ive in all subgroups by smoking status 
but  smokers on simvastat in had a higher CV event  rate than 
the never smokers on placebo: 22.8 versus 20.6%6.  But  never 
smokers on simvastat in st il l had an event  rate of 16% which 
means a residual risk of more than 50% of what  was observed 
in the smokers on placebo.

In the same HPS, pat ients with CAD and diabetes who 
were receiving simvastat in had an event  rate of 33% which 
is much more than the 26% in pat ients with CAD on placebo 
but  without  diabetes7.

Dif ferent  opt ions are open for explaining this observat ion. 
The most  obvious one is to consider all modifi able risk 
factors not  only the lipids. If  for instance the pat ients from 
HPS with CAD and diabetes but  with a HbA1c of < 7% are 
selected the residual risk in these pat ients is equal to 
pat ients free of diabetes suggest ing that  a good cont rol of 

the diabetes makes all the dif ference as to the enhanced 
residual risk in pat ients with diabetes.

Lipid-lowering therapies within the European 
Guidelines on CVD prevention in clinical 
practice

The most  recent  update of the European Guidelines on CVD 
prevent ion in clinical pract ice was produced by the Fourth 
Joint  Task Force and published in 2007 by a consort ium of 9 
European Societ ies8.Most  important  is that  lipid management  
should not  be considered in isolat ion but  as an integral part  
of total CV risk management . 

The overall obj ect ives of CVD prevent ion are to assist  
those at  low risk of CVD to maintain this state lifelong, and 
to help those at  increased total CVD risk to reduce it .  

This means the characterist ics of people who tend to stay 
healthy should be achieved and these are:

— No smoking.
— Healthy food choices.
— Physical act ivity: 30 min of moderate act ivity a day.
— BMI < 25 kg/ m? and avoidance of cent ral obesity.
— Blood pressure < 140/ 90 mmHg.
— Total cholesterol < 5 mmol/ L (–190 mg/ dL).
— LDL cholesterol < 3 mmol/ L (–115 mg/ dL).
— Blood glucose < 6 mmol/ L (–110 mg/ dL).

In addit ion, more rigorous risk factor cont rol should be 
aimed at  in high risk subj ects, especially in pat ients with 
established CVD or diabetes. In them we should aim at :

— Blood pressure under 130/ 80 mmHg if  feasible.
—  Total cholesterol < 4.5 mmol/ L (–175 mg/ dL) with an 

opt ion of < 4 mmol/ L (–155 mg/ dL) if  feasible.
—  LDL cholesterol < 2.5 mmol/ L (–100 mg/ dL) with an opt ion 

of < 2 mmol/ L (–80 mg/ dL) if  feasible.
—  Fast ing blood glucose < 6 mmol/ L (–110mg/ dL) and HbA1c 

< 6.5% if  feasible.
—  And furthermore cardioprotect ive drug therapy should be 

considered in high risk subj ects especially in those with 
established atherosclerot ic CVD.

How to identify those at high risk?

Some are easy to ident ify: pat ients with established CVD, 
with type 2 diabetes, or type 1 diabetes and microalbuminuria 
or pat ients with severe hypercholesterolaemia are at  high 
risk. 

But  the maj ority of high risk pat ients in society are among 
the asymptomat ic populat ion. Their ident ifi cat ion needs 
special risk est imat ion models such as the SCORE model 
that  was developed for Europe9.

SCORE has the great  advantage that  it  can be 
calibrated according to local nat ional fi gures result ing in a 
total CV risk model that  fi ts closely to the target  
populat ion.

With the SCORE charts comes a table with qualifi ers 
emphasizing that  in front  of a given pat ient  the clinician 
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can even improve risk predict ion by considering also other 
CV risk factors that  were not  included in the SCORE model 
and that  increase the total risk even more:

—  In sedentary or obese subj ects, especially in those with 
cent ral obesity.

—  In those with a st rong family history of premature CVD.
—  In the socially deprived.
—  In those with low HDL cholesterol or high t riglycerides.
—  In asymptomat ic subj ects with evidence of pre-clinical 

atherosclerosis.

Regarding lipid management  the recent  guidelines 
provide an algorhythm (Fig. 1).

—  In asymptomat ic subj ects at  low total risk one should do 
everything to keep total CV risk as low as possible for as 
long as possible.

—  In those at  higher risk one should t ry to get  at  goal for 
total and LDL cholesterol with non-pharmacological 
intervent ions part icularly related to nut rit ion, exercise 
and avoidance of tobacco. When this is insuffi cient  and 
certainly in those at  highest  risk drug therapies have to 
be considered aiming at  a total cholesterol of < 4.5 
mmol/ L (–175 mg/ dL) or < 4 mmol/ L (–155 mg/ dL) if  
feasible and at  a LDL cholesterol of < 2.5 mmol/ L (–100 
mg/ dL) or < 2 mmol/ L (–80 mg/ dL) if  feasible.

This will require stat in t reatment  in many of these 
subj ects at  highest  total CV risk. 

Treatment  goals are not  defi ned for HDL cholesterol and 
t riglycerides, but  HDL cholesterol < 1.0 mmol/ L (40 mg/ dL) 
for men and < 1.2 mmol/ L (45 mg/ dL) for women and fast ing 
t riglycerides of > 1.7 mmol/ L (150 mg/ dL) are markers of 
increased cardiovascular risk.

Conclusion

The approach towards CVD prevent ion needs a comprehensive 
mult ifactorial st rategy focusing on all modifi able risk factors. 

Prevent ive act ions should be guided in accordance to the 
total CVD risk level:

—  Those at  highest  risk should receive intensive lifestyle 
intervent ion + drug therapy in a maj ority.

—  Those at  high risk should receive intensive lifestyle 
intervent ion + drug therapy when appropriate.

—  Those at  mild or moderate risk should receive lifestyle 
intervent ion target ing at  a more opt imal risk profi le.

—  Those at  low risk should be advised to keep it  as low as 
possible.

The problem with CVD prevent ion is not  the need for 
more personalized t reatment  but  the failure to act  in those 
who have the potent ial to benefi t .

Established
CVD

Diabetes
as above

Markedly raised
lipid levels SCORE risk ≥ 5% SCORE risk < 5%

SCORE risk 
stil ≥ 5%

Total
cholesterol

< 5 mmol/L and
LDL cholesterol
< 3 mmol/L and

SCORE now
< 5%

Lifestyle advice for
3 months, then reassess
SCORE and fasting lipids

•Dietary and exercise advice together
with attention to all risk factors comes first
•Aim to reduce total cholesterol to < 4.5 mmol/L
(–175 mg/dL or < 4 mmol/L) (–155 mg/dL) if feasible
and LDL cholesterol to –2,5 mmol/L (–100 mg/dL) 
or < 2 mmol/L (–80 mg/dL) if feasible
•This will require statin treatment in many
Some recommend statins for all CVD and
most diabetic patients regardless of baseline levels

Lifestyle 
advice to
reduce total
cholesterol
< 5 mmol/L
(< 190 mg/dL)
and LDL
cholesterol
< 3 mmol/L
(115 mg/dL)
Regular
follow up

In all cases, look for and manage all risk factors. Those with established CVD, diabetes type 2 or type 1 with microalbuminuria, or with
severe hyperlipidaemia are already at high risk. For all other people, the SCORE sharts can be used to estimate total risk

Treatment goals are not defined for HDL cholesterol and triglycerides, but HDL cholesterol < 1.0 mmol/L (40 mg/dL) for men and
1,2 mmol/L (45 mg/dL) for women and fasting triglycerides of > 1.7 mmol (150 mg/dL) are markers of increased cardiovascular risk

Figure 1 Lipid management . 
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