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Although elderly patients represent a rapidly growing population often requiring
multiple drug treatment, the evidence of effectiveness is limited for many interven-
tions and therapies in this age group. Only during the last 30 years has a requirement
to incorporate evidence into the treatment of older subjects become par t of the pre-
and postmarketing regulatory process in Europe and the United States. Recently,
elderly patients have been shown to benefit comparably from several treatments.
These studies have supported the validity of an increasingly interventional approach
to disorders common in late life. However, an important issue is the applicability of
the growing body of clinical trials to ‘real life’ patients. This is particularly true in very
old (i.e. 

 

>

 

80 years) patients and those with significant comorbidities. We review the
current evidence and controversies related to the effectiveness and safety of several
therapeutic strategies in cardiovascular disease (i.e. statins, angiotensin converting
enzyme inhibitors, angiotensin receptor blockers, 

 

β

 

-adrenoceptor blockers, and throm-
bolytic agents) and bone health (i.e. vitamin D and bisphosphonates).

 

Introduction

 

Several large clinical trials have demonstrated that lipid
lowering treatment with 3-hydroxy-3-methylglutaryl-
CoA reductase inhibitors (statins) reduces cardiovascu-
lar risk by at least one-third in patients with or without
cardiovascular disease [1–5]. An extremely important
question, however, is whether statins are effective in
reducing cardiovascular risk in elderly subjects given

that cardiovascular morbidity and mortality occurs
mainly in patients 

 

>

 

65 years [6]. Even when the clinical
manifestations of ischaemic heart disease occur before
the age of 65 years, the majority of affected people
survive the initial event and live to an older age. These
subjects are candidates for secondary prevention mea-
sures including statin therapy even though the associa-
tion between plasma cholesterol concentrations and



 

Statin use in elderly patients

 

Br J Clin Pharmacol

 

61

 

:5 495

 

cardiovascular risk diminishes with increasing age [7–
9]. The results of the primary and secondary prevention
trials investigating the use of statins in study groups
including elderly subjects are discussed in Figure 1 and
Table 1.

 

Primary prevention

 

In the AFCAPS/TexCAPS (Air Force/Texas Coronary
Atherosclerosis Prevention Study) study, subjects were
randomized to lovastatin or placebo (Figure 1 and
Table 1) [5]. Lovastatin reduced the incidence of first
coronary events [5]. The results were similar in men

 

>

 

57 years and women 

 

>

 

62 years, although the absolute
risk reduction (ARR) in these subgroups has not been
published [5]. The effect of lovastatin on the rate of first
acute major coronary events was greater in women than
in men (46% 

 

vs.

 

 37% reduction in relative risk); how-
ever, the actual number of women who had a primary
endpoint event was small (20 of 997), and there were no
statistical differences in treatment effects between sexes

 

.

 

The percentage of participants with adverse effects lead-
ing to discontinuation was 13.6% in the lovastatin group
and 13.8% in the placebo group. Significant elevations
in liver enzymes and creatinine kinase occurred in 0.6%
and 0.7% of patients receiving lovastatin and in 0.3%
and 0.6% of patients receiving placebo, respectively [5].

In a smaller nonrandomized prospective study from
the Cardiovascular Health Study, statin use significantly
reduced the incidence of cardiovascular events and all-
cause mortality (Figure 1 and Table 1) [10]. Risk esti-
mates were similar in patients 

 

<

 

74 years (hazard ratio
0.46, 95% CI 0.26, 0.81) and patients 

 

≥

 

74 years (hazard

ratio 0.42, 95% CI 0.15, 1.14), and in men and women
(data not published) [10]. This study, however, was not
a controlled clinical trial and confounding factors might
have affected the results. No information is available
regarding safety and tolerability in statin 

 

vs.

 

 nonstatin
users from this study.

In the ASCOT-LLA (Anglo-Scandinavian Cardiac
Outcomes Trial – Lipid Lowering Arm) study, subjects
with total cholesterol 

 

≤

 

6.5 mmol l

 

−

 

1

 

 were randomized to
atorvastatin or placebo (Figure 1 and Table 1) [11].
Atorvastatin significantly reduced the incidence of non-
fatal myocardial infarction and fatal coronary heart dis-
ease. Subgroup analysis revealed no apparent benefit in
women. However, there was no significant interaction
between sex and the impact of statin treatment on the
primary endpoint. The effects of atorvastatin in patients

 

>

 

60 years were similar to younger patients [11]. The
incidence of adverse events and abnormalities of liver
enzymes did not differ between the atorvastatin and
placebo groups [11].

More recently, the results of the CARDS (Collabora-
tive Atorvastatin Diabetes Study) trial have been
published [12]. In this study, type 2 diabetic patients
without cardiovascular disease and with LDL-choles-
terol 

 

<

 

4.14 mmol l

 

−

 

1

 

 were randomized to atorvastatin or
placebo (Figure 1 and Table 1) [12]. Patients treated
with atorvastatin had significantly less cardiovascular
events. Adjustment for baseline age and sex did not
affect the estimate of the treatment effect (36% risk
reduction with atorvastatin, 

 

P

 

 

 

=

 

 0.002) [12]. Discontin-
uation rates and incidence of myopathy and abnormal
liver enzymes were similar in the two groups [12].

 

Figure 1 

 

Age distribution of trials on statins in elderly 

patients. M, mean age; SD, standard deviation; 

Max, maximum age; PP, primary prevention; SP, 

secondary prevention
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Secondary prevention

 

The 4S (Scandinavian Simvastatin Survival Study)
study investigated the effects of simvastatin 

 

vs.

 

 placebo
in patients with ischaemic heart disease (Figure 1 and
Table 2) [1]. A significant reduction in all-cause mortal-
ity was observed with simvastatin [1]. Results were sim-
ilar in patients 

 

≥

 

60 years (incidence in active group
11.0%; incidence in placebo group 14.8%; ARR 3.8%,

 

P

 

 

 

<

 

 0.01) [1], for both the primary and secondary end-
points. There were no significant interactions between
treatment and either sex or age. Six per cent of patients
in both groups discontinued the study because of
adverse events. Significant elevations in liver enzymes
occurred in 1% of patients in both groups [1].

The CARE (Cholesterol And Recurrent Events) study
involved patients with a previous myocardial infarction
randomized to pravastatin or placebo (Figure 1 and
Table 2) [2]. Patients treated with pravastatin had a sig-
nificant reduction in the incidence of fatal coronary
heart disease or nonfatal myocardial infarction. The
effects of pravastatin were greater in patients 

 

≥

 

60 years
(incidence in active group 20%; incidence in the placebo
group 27%; ARR 7.0%, 

 

P

 

 

 

<

 

 0.001) [2]. As compared
with patients treated with placebo, both men and women
treated  with  pravastatin  had  significantly  lower  rates
of major coronary events (46% lower for women,

 

P

 

 

 

=

 

 0.001, and 20% lower for men, 

 

P

 

 

 

=

 

 0.001). The
effects of pravastatin were greater among women than
among men (

 

P 

 

=

 

 0.05 for the interaction between sex
and treatment). Discontinuation rates were 3.6% in the
placebo group and 2.2% in the pravastatin group
(

 

P 

 

=

 

 0.007), respectively [2]. The incidence of abnormal
liver function, elevated creatinine kinase and myositis
was similar in the two groups. Despite a similar inci-
dence of newly diagnosed cancer (7.7% with placebo
group and 8.3% with pravastatin), organ-specific analy-
sis revealed that pravastatin treatment was associated
with an increased risk of breast cancer [2].

In the LIPID (Long-term Intervention with Pravasta-
tin in Ischaemic Disease) study, patients with previous
myocardial infarction or hospitalization for unstable
angina were randomized to pravastatin or placebo
(Figure 1 and Table 2) [3]. Pravastatin reduced death
from coronary heart disease. Sub-analysis in patients
aged 65–69 years (incidence in active group 14.0%;
incidence in placebo group 18.7%; ARR 4.7%) and

 

≥

 

70 years (incidence in active group 18.0%; incidence
in placebo group 21.3%; ARR 3.3%) yielded similar
results [3]. The effects of pravastatin were greater in
men than in women (ARR 3.9% 

 

vs.

 

 1.8%). There were
no significant differences between the two groups in the
incidence of adverse effects, abnormal liver function

and myopathy [3]. Newly diagnosed cancers occurred
in 8.4% of patients in the pravastatin group and 8.9% of
patients in the placebo group. Organ-specific analysis
yielded similar results [3].

The HPS (Heart Protection Study) included subjects
at high cardiovascular risk up to age 80 years random-
ized to simvastatin or placebo (Figure 1 and Table 2)
[13]. The large patient numbers made subgroup analysis
for the elderly cohort more robust. Elderly patients
achieved similar relative benefits from simvastatin, i.e.
incidence of first major vascular event, as did other sub-
groups (patients 

 

<

 

65 years, incidence in active group
16.9%, incidence in placebo group 22.1%, ARR 5.2%;
patients 

 

>

 

65 years and 

 

<

 

70 years, incidence in active
group 20.9%, incidence in placebo group 27.2%, ARR
6.3%; patients 

 

≥

 

70 years, incidence in active group
23.6%, incidence in placebo group 28.7, ARR 5.1%)
[13]. The effects of simvastatin were not significantly
different in men and women (ARR 6.0% 

 

vs.

 

 3.3%,

 

P

 

 

 

≥

 

 0.05). Both the simvastatin and the placebo groups
had similar rates of newly diagnosed cancer, liver abnor-
malities and myopathy [13].

At the end of 2002, the results of the first randomized
controlled trial on the effects of statin treatment specifi-
cally targeting elderly patients were published [14]. In
the PROSPER (Prospective Study of Pravastatin in the
Elderly at Risk) study, patients with a history of, or risk
factors for, vascular disease, were randomized to pravas-
tatin or placebo (Figure 1 and Table 2). Pravastatin sig-
nificantly reduced a composite endpoint of coronary
death, nonfatal myocardial infarction, and fatal or nonfa-
tal stroke [14]. Risk reduction was more pronounced in
men than in women (ARR 3.9% 

 

vs.

 

 0.5%). However,
testing for interaction did not reveal significant differ-
ences between these subgroups. The pravastatin and pla-
cebo groups had similar rates of serious adverse events,
myopathy and liver abnormalities. However, a higher
incidence of gastrointestinal cancers was reported in the
pravastatin group (hazard ratio 1.25, 95% CI 1.04, 1.51,

 

P

 

 

 

=

 

 0.02) [14].

 

Discussion

 

There is good evidence that statins reduce cardiovascu-
lar risk in elderly patients 

 

≥

 

80 years. The maximum age
in studies published after the year 2000 is higher than
in the previous decade (82.8 

 

vs.

 

 73.2 years, Figure 1).
Primary prevention trials show efficacy up to the age of
79 years and, according to the CHS study, it is possible
that subjects up to 98 years may benefit from treatment.
However, the CHS study was not a randomized con-
trolled trial and the results must be interpreted with
caution. Secondary prevention trials demonstrate effi-
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cacy up to the age of 82 years. Statin therapy does not
seem to impact negatively on quality of life and is well
tolerated, although there is no specific safety data anal-
ysis in elderly subgroups in any of the published trials.
Moreover, there is uncertainty as to whether the avail-
able evidence is fully applicable to female patients,
often poorly represented in these trials, as well as in frail
elderly subjects. A retrospective cohort study on frail
elderly subjects living in nursing homes has demon-
strated that 1-year mortality was significantly reduced
(ARR 12.1%) in statin users vs. non-users [15]. How-
ever, more research in this area is needed.

It was previously thought that reducing serum choles-
terol would not reduce cardiovascular risk in elderly
patients as prospective epidemiological studies showed
that the cardiovascular risk imparted by cholesterol
declines with age [6–9, 16–19]. However, in this context
it is important to distinguish between relative and abso-
lute benefit of therapy. Elderly subjects are clearly at
greater absolute risk for cardiovascular morbidity and
mortality, mainly because of more advanced atheroscle-
rosis [20]. Beyond this, however, cardiovascular events
in elderly patients could have a different aetiology than
in middle age and thus be less dependent on cholesterol
concentrtions. If so, LDL-cholesterol lowering may tar-
get less of the totality of cardiovascular disease causa-
tion in elderly than in middle-aged patients. Even so, the
absolute (attributable) benefit of LDL-cholesterol low-
ering could be as great or even greater in elderly patients
even if the relative risk reduction is lower [21].

In a meta-analysis of five major randomized controlled
trials to estimate the risk reduction of coronary heart disease
and total mortality associated with statins, the risk reduction
was statistically significant in all four trials among patients
≥65 years and in four of five trials among patients <65 years
[22]. The overall proportional risk reduction was similar
for patients ≥65 years (32%; 95% CI 23% to 39%) and
patients <65 years (31%, 95% CI 24%, 36%) [22]. The
ARR, however, was slightly higher in patients ≥65 years
(44 per 1000; 95% CI 30, 58 per 1000) compared with
patients <65 years (32 per 1000; 95% CI 24, 40 per 1000)
[22]. The consistency of these findings leaves little doubt
that treatment with statins lowers the cardiovascular risk up
to age 80 years. The recent US National Cholesterol Edu-
cation Program third Adult Treatment Panel (ATP III) rec-
ommends the same management paradigm for elderly
subjects as for middle-aged adults [23].

Of note, the HPS study showed benefit of statin ther-
apy regardless of patients’ baseline LDL-cholesterol
[13]. This benefit extends to patients with diabetes,
especially elderly patients with multiple metabolic risk
factors. Thus, in light of the HPS study, elderly patients

should be given statin therapy regardless of their LDL-
cholesterol concentrations.

The ATP III introduced the concept of coronary heart
disease equivalent, defined as a risk factor that carries
the same risk for major coronary events as does estab-
lished coronary heart disease (i.e. >20% 10-year coro-
nary heart disease event risk, as defined by Framingham
risk scoring) [23]. Although this recommendation
extends to the older population, it must be noted that the
accuracy of Framingham risk predictions declines with
advancing age. According to the Framingham algo-
rithm, advancing age becomes the predominant risk fac-
tor affecting risk prediction. However, age is a surrogate
marker for coronary plaque burden, which is the true
risk predictor. The fact that plaque burden varies greatly
among elderly subjects accounts for the decline in reli-
ability of Framingham scoring for risk assessment with
advancing age.

A possible solution in elderly patients is to perform
accurate measures of plaque burden. Carotid artery
thickness measured by B-mode sonography has been
shown to correlate with coronary plaque burden [24]. A
more accurate estimate of plaque burden can be
obtained by measurement of coronary calcium by com-
puted tomography [20, 25]. Some investigators have
proposed a technique to substitute coronary plaque bur-
den for age as a risk factor in Framingham risk scoring
[20, 21]. This approach might allow a better risk strati-
fication in elderly subjects. Statin therapy could then be
targeted more specifically to higher-risk patients.

Finally, a distinction between younger elderly and
older elderly subjects may be useful. The former
includes subjects <80 years, who represent the group
most frequently studied in trials. In patients ≥80 years,
the evidence supporting the use of statins, particularly
in primary prevention, is lacking. In this setting, statins
should be used cautiously as these patients often have
risk factors for statin-induced myopathy such as
impaired drug metabolism, polypharmacy, multisystem
disease, more female patients of low body weight, and
more frequent surgical procedures.

Statin therapy was safe and well tolerated. An
increased risk of cancer was observed in the CARE and
PROSPER studies [2, 14]. However, a meta-analysis of
studies using pravastatin or other statins for >3 years did
not confirm this finding [14].

In summary, there is good evidence that statins effec-
tively reduce cardiovascular risk in elderly patients
≤80 years. Current guidelines recommend intensive
cholesterol-lowering therapy in elderly patients with
established ischaemic heart disease [26]. The ATP III
extends this approach to elderly subjects with coronary
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heart disease risk equivalents, especially noncoronary
forms of atherosclerosis and type 2 diabetes [23].
Although ATP III recommends management of patients
according to Framingham risk scoring, the limitations
of this scoring highlight the need for better methods of
risk assessment in this age group.
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