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P eople over 65 make up an ever-grow-
ing section of the community. It is es-
timated that these individuals ac-

count for 20% of the population in Europe
and 14% in the United States of America.1,2

It has been predicted that by 2050 those
aged over 80 years will represent about 25%
of the elderly and 5% of the total population
of the USA.2 In Greece, 11.5% of the gener-
al population is aged over 70 years.

The consequences of this increasing
number of elderly people are of great im-
portance for public health care systems.4,5

Cardiovascular disease in the elderly

Cardiovascular disease is a significant cause
of morbidity and mortality in the elderly,
defined as individuals aged over 65 years.4

Indeed, about 85% of people who die from
coronary artery disease (CAD) are aged 65
or over.6 Similarly, cerebrovascular stroke
mainly affects the elderly.7 Coronary artery
atherosclerosis is more severe and extensive
in the elderly than in younger patients.8.9 At
the age of 65, CAD is more common in men
than in women, but by the age of 80 the inci-
dence of symptomatic CAD is almost the
same in both sexes.10

In spite of its high prevalence, only 10-
20% of people over 65 years of age have cli-
nically documented CAD. The mechanisms
that govern this discrepancy between the
anatomical and clinical manifestations of
CAD are not fully understood. Factors that

could contribute include the following: the
lack of specific data concerning CAD in the
elderly; false diagnosis of the disease; the
high incidence of “silent disease”; reduced
physical exercise; and that fact that the risk
factors have not been modified for elderly
individuals.1

Cardiovascular disease has a multifac-
torial aetiology, and smoking, hypertension,
type 2 diabetes mellitus and dyslipidaemia
are the main well-established modifiable
risk factors.11 Increasing age is one of the
most significant risk factors for the develop-
ment of cardiovascular disease. The degree
to which age merely reflects the duration of
exposure to other cardiovascular risk fac-
tors remains the subject of discussion and
debate.

Epidemiological studies have shown
that the metabolic risk factors tend to in-
crease with age.12 It should be stressed that
the relative risk does not indicate the inci-
dence of CAD in relation to the elevated
total cholesterol in the elderly, because it
fails to take account of the high incidence of
CAD at that age. In contrast, the attributed
risk (absolute risk of individuals with high
levels of total cholesterol – absolute risk of
individuals with reduced total cholesterol)
indicates the contribution of elevated total
cholesterol to the absolute risk in a particu-
lar age group. Interventional studies have
noted that modifying the cardiovascular risk
factors reduces the incidence of major car-
diovascular events. Indeed, risk factor man-
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agement seems to be particularly effective in the elder-
ly, especially in those who have multiple risk factors.13

However, the number of interventional studies involv-
ing elderly subjects is limited (Table 1).

Dyslipidaemia as a modifiable risk factor in the elderly

Total cholesterol

The relationship between dyslipidaemia and the occur-
rence of CAD was described as long ago as 1960, when
observational studies proved that increased plasma
cholesterol levels were correlated with an increased risk
of developing cardiovascular disease.14 To date, a large
amount of epidemiological data have established dys-
lipidaemia as a significant and independent cardiovas-
cular risk factor.15-20 In spite of this, the relationship
between cholesterol and cardiovascular risk in the el-
derly appears to be different. Even though total choles-
terol concentrations represent a significant cardiovas-
cular risk factor in the elderly (>65 years), the rela-
tionship weakens progressively to the point where cho-
lesterol levels do not appear to contribute to the risk of
cardiovascular or overall mortality beyond the age of 70
years.21,22 At an advanced age (>80 years) this “para-
dox” may lead to an inverse correlation between lipid
levels and mortality risk. For example, in one study of
chronically bedridden elderly patients high levels of
cholesterol were correlated with an increase in expect-
ed survival.23 It has also been reported that low total
cholesterol levels are correlated with increased mortali-
ty in men and women aged 65-95 years.24 There are in-
dications that the levels of total cholesterol, low density
lipoprotein cholesterol (LDL-C) and high density lipo-
protein cholesterol (HDL-C) are low in patients with se-
vere diseases, especially in elderly patients with severe
acute or chronic pathological conditions (e.g. infec-
tions, neoplasias).25,26 In this clinical context, the find-
ing of very low cholesterol levels is considered to be a
manifestation of the severity of the disease and a pre-
dictor of an unfavourable outcome, especially in elderly
patients.23,27-29

LDL cholesterol

Serum levels of LDL-C increase with age,30 although
the underlying mechanisms have not been fully eluci-
dated. There are, however, indications that a reduction
in the rate of catabolism of low density lipoprotein par-
ticles, as a result of reduced hepatic LDL receptor ac-
tivity, plays a significant role.31

HDL cholesterol

A study of aged patients with or without CAD investi-
gated the relationship between cardiovascular risk fac-
tors and the occurrence of new coronary episodes in
664 men, mean age 80 years, and 1488 women, mean
age 82 years.11 The relative risk of occurrence of a new
coronary episode was 1.70 in men and 1.95 in women,
for a reduction in HDL-C of 10 mg/dL.11 Also, in the
PROSPER trial (PROspective Study of Pravastatin in
the Elderly at Risk) there was an inverse correlation be-
tween initial HDL-C levels and the risk of occurrence
of the primary endpoint (hazard ratio 0.64, 95% CI 0.52-
0.80, p=0.0069), while the benefit from pravastatin ad-
ministration mainly accrued to those with the lowest
initial HDL-C levels (<43 mg/dL).32

Triglycerides

A prospective study investigated the relationship be-
tween coronary risk factors and the occurrence of new
events in 192 elderly men and 516 elderly women (mean
age 82 ± 8 years, mean follow up 41 ± 6 months). Mul-
tifactorial analysis found that the significant risk factors
in both men and women with a history of CAD were in-
creased age, smoking, diabetes mellitus, serum levels of
total cholesterol, HDL-C and triglycerides. Also, trigly-
ceride levels were correlated with an increase risk of
coronary events in women with no previous history of
CAD.33

Apolipoproteins

In the AMORIS trial, in which 175,553 subjects took
part, elevated levels of apolipoprotein (Apo) B and the
Apo B:Apo A-I ratio were positively correlated with
the risk of fatal acute myocardial infarction,34 while
Apo A-I had a protective effect (as did HDL-C), even
above the age of 70 years (about 7.5% of the study pop-
ulation).

Other risk factors

Observational studies have shown that the prevalence
of arterial hypertension (and especially of isolated sys-
tolic hypertension) increases with age,35 while interven-
tional studies of elderly subjects aged over 80 years found
that the risk of stroke and signs of CAD reduces by 30%
for each 20 mmHg reduction in blood pressure.36

About 20% of those aged over 70 years suffer from
diabetes mellitus. However, there are indications that
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Table 1. Studies evaluating the effect of lipid-lowering therapy on cardiovascular disease, showing the percentage of the study population
comprised by elderly patients.

Primary prevention

Study Treatment Population Elderly Reduction in relative risk p

1. WOSCOPS Pravastatin 6595 (45-64) – 29% MACE <0.042
23% overall mortality

2.AFCAPS/TexCAPS Lovastatin 6605 (45-73) >65 (21%) 40% incidence of fatal <0.001
and non-fatal AMI

3. CHS Statins 1914 (>65) >65 (100%) 56% cardiovascular disease
44% overall mortality

4. CARDS Atorvastatin 2838 (40-75) >70 (12%) 37% cardiovascular events 0.001
36% acute coronary heart
disease events
31% coronary revascularisation 
procedures 
48% stroke
27% death 0.059

5. ASCOT-LLA Atorvastatin 19342 (40-79) – 36% primary endpoints1 0.0005

Secondary prevention

Study Treatment Population Elderly Reduction in relative risk p

1. 4S Simvastatin 4444 (35-70) – 35% overall mortality <0.00001

2. CARE Pravastatin 4159 (21-75) >65 (31%) 24% MACE <0.003

3. LIPID Pravastatin 9014 (31-75) >65 (36%) 25% MACE <0.001

4. LIPS Fluvastatin 1677 (18-80) – 20% MACE 0.006

5. MIRACL Atorvastatin 3086 (18-80) – 16% primary endpoints2 0.048

6. GREACE Atorvastatin 1600 (<75) – 49% primary endpoints 3 0.0042
(age 60-70)

7. ALLIANCE Atorvastatin 2442 (18-78) – 17% primary endpoints4 0.02

8. TNT Atorvastatin 10001 (35-75) – 22% primary endpoints5 0.001

Primary and secondary prevention

Study Treatment Population Elderly Reduction in relative risk p

1. HPS Simvastatin >20000 (40-80) >70 (29%) 25-30% MACE <0.0001
2. PROSPER Pravastatin 5804 (70-82) >70 (100%) 15% coronary mortality, 0.014

non-fatal AMI, fatal or non-fatal
stroke

1 Non-fatal AMI, fatal CAD
2 Death, non-fatal AMI, resuscitated cardiac arrest, recurrence of myocardial ischaemia needing rehospitalisation
3 Death, non-fatal AMI, unstable angina, cardiovascular failure, revascularisation and stroke
4 Cardiac death, non-fatal AMI, resuscitated cardiac arrest, revascularisation, unstable angina necessitating hospitalisation
5 First MACE, CAD-related death, non-fatal AMI, resuscitated cardiac arrest, fatal or non-fatal stroke

AMI – acute myocardial infarction; MACE – major acute coronary events

WOSCOPS: West Of Scotland Coronary Prevention Trial
AFCAPS/TexCAPS: Air Force/Texas Coronary Atherosclerosis Prevention Study
CHS: Cardiovascular Health Study
CARDS: Collaborative AtoRvastatin Diabetes Study
ASCOT-LLA: Anglo-Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm
4S: Scandinavian Simvastatin Survival Study
CARE: Cholesterol And Recurrent Events trial 
LIPID: Long-term Intervention with Pravastatin in Ischemic Disease
LIPS: Lescol Intervention Prevention Study
GREACE: GREek Atorvastatin and Coronary heart disease Evaluation trial
MIRACL: Myocardial Ischemia Reduction with Acute Cholesterol Lowering trial
ALLIANCE: Aggressive Lipid-Lowering Initiation Abates New Cardiac Events study
TNT: Treating to New Targets study
HPS: Heart Protection Study
PROSPER: PROSpective Study of Pravastatin in the Elderly at Risk



the contribution of diabetes to cardiovascular risk is
smaller in the elderly than in those of younger age.37 In
one large study of elderly men and women (The Large
Cohort of Very Elderly Patients With and Without Co-
ronary Artery Disease) the relative risk of new coronary
events in smokers was double that in non-smokers.11

Finally, psychological factors, such as depression
or social isolation are of particular importance in el-
derly people, since their frequency and intensity in-
creases with age. However, in the elderly, too, it is dif-
ficult to quantify the contribution of psychosocial fac-
tors to the occurrence of cardiovascular disease.38,39

Treatment of hyperlipidaemia in the elderly: are there
indications?

According to the foregoing, treatment of dyslipidaemia
in selected elderly patients with multiple risk factors is
considered to be justifiable.18,40-42 As regards the effica-
cy of the treatment, all studies that administered lipid-
lowering agents to elderly patients found that the drugs
were at least as effective at improving dyslipidaemia in
the elderly as in younger individuals. However, the de-
cision to treat a patient with hyperlipidaemia must be
taken on the basis of the general rules of prescription in
a geriatric population.

Most specialists agree that the decision to adminis-
ter treatment to elderly patients with high or marginally
high serum cholesterol concentrations must be individ-
ualised, guided by chronological and biological age. For
example, a patient with low expected survival because
of a coexistent pathological condition is not a logical
candidate for treatment with lipid-lowering drugs. On
the other hand, in a healthy elderly person treatment
should not be withheld solely on the basis of age.43

There are some serious questions concerning the
administration of lipid-lowering agents to the elderly,
such as overmedication and its cost, and the increased
probability of the occurrence of side effects (liver tox-
icity and myopathy related to statin treatment).44

Indeed, the risk of myotoxic action by statins is par-
ticularly high in the elderly.45-46 The effect of age on the
muscles, in combination with the increased probability
of coexisting pathological conditions (e.g. hypothy-
roidism) or the simultaneous use of other medication,
may increase the risk of myopathy.47 A variety of other
agents (e.g. antibiotics, ‚-blockers, corticosteroids) may
cause myopathy and their administration in combina-
tion with statins is potentially dangerous.48

The findings of secondary prevention studies have
shown that elderly patients with established CAD who

do not have other severe concomitant diseases should
receive adequate therapy.18,49-51 Specifically, the main
aim of lipid-lowering treatment in patients with estab-
lished CAD or equivalent conditions (diabetes mellitus,
carotid atherosclerosis, abdominal aortic aneurysm) is
to achieve an LDL-C level below 100 mg/dL.42,52 In gen-
eral, it is accepted that aged patients with CAD should
be treated in the same way as younger patients, and in-
deed, according to the revised guidelines the LDL-C
target should be significantly lower, namely below 70
mg/dL, in patients with acute coronary episodes, CAD
patients with diabetes mellitus, smokers with CAD, and
CAD patients with metabolic syndrome.53

Treatment of hyperlipidaemia in the elderly

Health and dietary measures

Treatment with non-pharmaceutical means is consid-
ered the first choice in elderly patients with hyperlipi-
daemia. This includes dietary interventions and changes
in lifestyle, aimed at modifying the risk factors, such as
smoking, obesity, and a lack of physical activity.43,52-56

Counselling about smoking cessation should be provid-
ed even in the very old. Apart from the direct advant-
ages of giving up smoking, the results of statin studies
show that the clinical benefit is greater in non-smokers.57

The kind of dietary intervention that could be of
theoretical benefit concerns the replacement of saturat-
ed fats with monounsaturated (olive oil) or polyunsatu-
rated (vegetable oils) fats.55 However, dietary modifica-
tions require full compliance for many years and may
entail a high cost. Most elderly people are attached to
their dietary habits and way of life and do not easily ac-
cept suggestions for changes of diet.

Statins

Statins are the lipid-lowering drugs par excellence, in
that they have been shown to be effective in reducing
LDL-C levels and have a significant clinical benefit in
the elderly.

The  Cholesterol  Reduction  In  Seniors  Program
(CRISP)58 investigated to what extent it was possible to
study the reduction of cholesterol levels in an elderly
population. The study involved 431 individuals aged
>65 years, with LDL-C levels 159-221 mg/dL, who were
randomised to receive treatment with lovastatin (either
20 or 40 mg daily) or placebo. In the patients who took
lovastatin there was a reduction in total cholesterol by
17% and 20% and in LDL-C by 24% and 28%, in the 20
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mg and 40 mg groups, respectively. There were no dif-
ferences in the changes of lipid parameters between pa-
tients aged 65-70 years and those over 70 years.

Lipid-lowering interventions have a proven correla-
tion with a significant reduction in morbidity and mor-
tality in the elderly (Table 1). However, the improve-
ment in cardiovascular risk, according to clinical studies
of statins, cannot be attributed solely to a reduction in
cholesterol levels. A wide spectrum of beneficial effects
from these drugs on the arterial wall, the endothelium,
on indexes of thrombosis and inflammation (pleiotrop-
ic actions) are currently under investigation.59

In the elderly the half life of statins is prolonged. In
addition, the patients may be taking other drugs that
are metabolised to the same cytochrome, rendering it
more prudent to give small or medium doses of statins
(initially as monotherapy and/or in combination with
ezetimibe) in order to achieve the desired reduction in
LDL-C.

Newer therapeutic options

The development of new drugs, which are effective in
smaller doses and have fewer side effects and interac-
tions with other drugs, has increased the available op-
tions for elderly patients. Rosuvastatin, a powerful in-
hibitor of HMG-CoA reductase, may prove useful in
the treatment of elderly dyslipidaemic patients once its
safety has been proved in this category of patients.60-63

In addition, the combination of low doses of a statin
with ezetimibe may be another desirable option in the
elderly, since it can improve the lipid profile significant-
ly. A meta-analysis of four multi-centre, randomised,
double blind studies examined the efficacy and safety of
statin monotherapy compared to treatment with 10 mg
ezetimibe plus a statin in elderly and younger patients
with primary hypercholesterolaemia. The combination
of ezetimibe and statin was well tolerated and led to a
significant reduction in LDL-C levels compared with
statin monotherapy in all age groups. The reduction in
LDL-C, triglycerides and HDL-C was found to be inde-
pendent of age.64

Conclusions

Interventional studies in the elderly, as well as analysis
of study subgroups, have shown a stable reduction of
risk of CAD as a result of lipid-lowering therapy.
Although observational studies have noted that the
prognostic value of hypercholesterolaemia is limited at
an advanced age, according to the results of interven-

tional studies the benefit from reducing elevated levels
of LDL-C is similar in middle-aged and elderly patients
over a five-year period.

Questions related to age, expected survival, coexist-
ing pathological conditions, the incidence of side ef-
fects, and the cost all have a significant effect on thera-
peutic decisions concerning the administration of spe-
cial lipid-lowering treatment in clinical practice. The ul-
timate choice of treatment for the elderly patient with
hyperlipidaemia should be taken on the basis of the
risk-benefit ratio, the patient’s general state of health,
and his/her attitude to undergoing long-term or lifelong
and expensive treatment. The role of the treating physi-
cian remains pivotal.
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