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CORONARY ARTERY DISEASE

Introduction
Over the next 20 years the proportion of
the population more than 65 years of age
is expected to increase from approxi-
mately 15% to more than 20%. Coronary
heart disease (CHD) and cerebrovascular
disease are the leading causes of death
and disability in this older population.
Consequently, as the population ages,
measures to prevent heart attack and
stroke in the older patient achieve
increasing importance. Vascular disease
has an impact on life expectancy but
most importantly results in considerable
morbidity. Stroke and heart failure, usu-
ally the consequence of atherosclerotic
vascular disease, have a major impact on
the quality of life, independence, and the
need for institutional care in the older
adult. Lipid management, as an impor-
tant component of vascular risk factor
control, plays a pivotal role in cardiovas-
cular risk factor management in all age
groups. 

Lipid reduction with statin therapy
reduces mortality and recurrent coronary
events in a wide range of patients inde-
pendent of age, known presence of coro-
nary artery disease, or LDL cholesterol
level. Furthermore, there are additional
potential benefits of statin therapy for
older patients that are under investigation
(Figure 1).1–4 A number of questions
remain unanswered in the lipid manage-
ment of the older adult. Although studies
have included patients well into their
eighth decade of life, it remains controver-
sial whether older patients without clini-
cally apparent vascular disease derive
benefit from cholesterol lowering.
Although many older patients may not
have symptomatic vascular disease, the

burden of coronary and cerebrovascular
disease in the older individual is substan-
tial. In the population over 75 years old,
the distinction between primary and sec-
ondary prevention of vascular events
becomes blurred as a high proportion
have atherosclerotic disease. The present
report aims to analyze the benefit and use
of statins in older patients with and with-
out apparent vascular disease and recom-
mend a practical approach to treatment. 

Dyslipidemia as a Risk Factor 
The prevalence of abnormal lipid profiles
declines with increasing age, partially
due to selective survival (Figure 2). In
addition, epidemiological studies have
suggested that the relationship between
cholesterol levels and coronary heart dis-
ease decreases with aging. Consequent-
ly, it was assumed there would be a lesser
benefit from treating dyslipidemia in the
older patient. Yet later studies have indi-
cated that an abnormal lipid profile is an
important risk factor for vascular disease
in the older adult.6,7 In the Framingham
heart study, although total cholesterol did
not predict coronary heart disease in men
over 70 years of age, it predicted CHD in
women into the ninth decade.5 Further-
more, approximately one-third of older
men and half of older women have cho-
lesterol levels >6.3 mmol/L (>240
mg/dL).8 Thus, treatable hyperlipidemia
remains important at an advanced age
and should guide treatment to prevent
cardiovascular disease.

Lipid abnormalities in the older
patient tend to cluster with other risk fac-
tors such as hypertension, diabetes, and
obesity. In the Cardiovascular Health
Study9 (CHS) of 5,888 subjects >65 years

Coronary and cerebrovascular dis-
ease is the leading cause of death and
disability in the older population.
Control of vascular risk factors such
as blood pressure, lipids, and glucose
is important in higher risk patients to
reduce the impact of stroke and
myocardial infarction, whatever their
age. Although total and LDL choles-
terol levels are less predictive of coro-
nary heart disease in the older
patient, clinical trials demonstrate an
important benefit from statin therapy
in high-risk individuals over a wide
age range with either established car-
diovascular disease or diabetes. Older
patients with multiple risk factors for
vascular disease, yet without coro-
nary, cerebrovascular, or peripheral
vascular disease, should also be con-
sidered for statin treatment.
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of age, triglycerides, HDL levels, and, to
a lesser extent, LDL levels were associat-
ed with modifiable risk factors such as
obesity, glucose intolerance, impairment
of renal function, and use of medication.
Although there was no difference in total
cholesterol and LDL in those with and
without CHD or stroke, triglycerides
were higher and HDL lower in subjects
with vascular disease. 

Despite the relative risk attributable
to high total or low HDL decreasing with
age, the overall risk of abnormal lipids
is potentially greater in the older subject
because of the higher prevalence of coro-
nary events and the greater absolute and
attributable risk. Consequently, the total-
ity of the evidence shows that abnormal
lipid levels are associated with increased
vascular risk in the older population.
Although both total cholesterol and the
total cholesterol/HDL ratio predict coro-
nary disease in older patients, the total
C/HDL ratio is most predictive of CHD
in the older patient.

Benefits of Statin Therapy Are 
Not Contingent on Age
Observational studies and randomized
controlled trials have shown the bene-
fits attributable to statin therapy in the
older population. The Cardiovascular
Health Study showed that statin therapy
in patients >65 years of age (mean age 72
years) was associated with a 56% reduc-

tion of cardiovascular events and a 44%
reduction of all-cause mortality. In other
observational studies, similar benefits
from statin treatment were observed
even in those >80 years of age.

Ameta-analysis of randomized con-
trolled trials10 shows similar benefits
from statin therapy in patients younger
or older than 65 years. Furthermore,
older cohorts of patients in controlled tri-
als had an enhanced absolute benefit
from statin therapy compared to younger
subjects. In the 4S study, patients11 65–70
years old had a 34% relative risk reduc-
tion (RRR) of all-cause mortality, a 43%
RRR of coronary heart disease mortality,
and a 44% RRR of major coronary events.
As mortality rates increased substantial-
ly with age, the absolute risk reduction
was twice as large in the subjects >65
years old compared to the younger
patients. 

The Prospective Pravastatin Pooling
Project12 examined outcomes in specified
subpopulations of the CARE,13

WOSCOPS,14 and LIPID15 trials. For
patients older than 65 years, there was a
26% reduction of the primary endpoint
of CHD death or nonfatal MI. To prevent
one primary event, it would be necessary
to treat 25 patients. In the CARE16 trial,
pravastatin also reduced the incidence of
stroke by 40%. 

The Heart Protection Study17

enrolled patients 40–80 years old who

were at high risk of cardiovascular
events. These patients had a history of
coronary heart disease, cerebrovascular
disease, or diabetes. Simvastatin 40 mg
daily reduced major vascular events by
24%, with similar treatment benefits
observed in the 65–69, 70–74, and >75-
year-old age groups (Figure 3). In
patients 75–80 years old, treatment of 25
patients prevented one major event.

The Pravastatin in Elderly Individu-
als at Risk of Vascular Disease (PROS-
PER) trial18 specifically investigated the
benefits of pravastatin therapy for the
prevention of coronary and cerebrovas-
cular events in high risk older patients
70–82 years of age who had either had a
vascular event (myocardial infarction,
stroke, or peripheral vascular disease) or
were at high risk of developing one
because they had diabetes, hypertension,
or were smokers. Pravastatin 40 mg daily
for 3.2 years resulted in a 15% reduction
(P = 0.014) of the primary endpoint of
CHD death, nonfatal myocardial infarc-
tion, or stroke. Coronary heart disease
mortality was reduced by 24% (P =
0.043). Although there was no significant
reduction of stroke, it is likely that a
longer period of treatment is necessary to
reduce stroke risk (Figure 4).

The PROSPER trial confirmed the
epidemiological observations discussed
above that there was no correlation
between the LDL-C levels and the risk of
a coronary event or the efficacy of pravas-
tatin in preventing an event. The highest
risk for a cardiovascular event was in
subjects with the lowest HDL, and these
patients had the greatest benefit from
pravastatin therapy.

Benefit of Statins in Patients 
with Diabetes
Diabetes is an important risk factor for
cardiovascular events at all ages. Statin
therapy provides important protection
from cardiovascular events in patients
with diabetes whether or not they have
evidence of vascular disease. Both the
Heart Protection Study17 and the Collab-
orative Atorvastatin Diabetes Study
(CARDS)19 showed that the benefit of
statins in patients with diabetes and no
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Figure 1: Potential Impact of Statin Therapy in the Older Patient
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Figure 2:
Dyslipidemia and Vascular Risk Factor Control
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Statins act by competitively inhibiting HMG-CoA
reductase, an enzyme involved with the HMG-CoA 
reductase pathway. This is the metabolic pathway for 
cholesterol synthesis. By reducing intracellular 
cholesterol levels, statins cause liver cells to 
upregulate the expression of the the LDL receptor,
leading to increased clearance of LDL cholesterol 
from the bloodstream. 
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apparent vascular disease was independ-
ent of the age of the patient. All patients
with diabetes, with or without coronary
heart disease, should be considered for
statin therapy.

Stroke Prevention with Statins
A recent meta-analysis of lipid lowering
therapy20 shows stroke is reduced in both
primary and secondary prevention trials.
Statins reduced the risk of stroke by 26%
(P<0.001). Benefit was seen when total
cholesterol was reduced to below 6
mmol/l. The reduction of stroke in the
older patient at risk is a compelling reason
to prescribe a statin for patients at risk.
Stroke is the third leading cause of death
in older adults. Among survivors, one-
third is permanently disabled and a high
proportion requires long-term institution-
al care. 

Benefit of Statins Is 
Dependent on the Risk of 
Cardiovascular Event
Although increasing age is associated
with an increased risk of both coronary
heart and cerebrovascular disease,21 cer-
tain older patients, especially those with
known vascular disease or diabetes, are
at especially high risk of cardiovascular
events. The PROSPER study showed
that a prior history of cardiovascular
disease and male sex were associated
with a significantly higher incidence of
events, yet a history of hypertension
and smoking did not appear to increase
risk over the three-year period of the

trial. However, men and women with
or without these risk factors benefited
from treatment. Furthermore, the bene-
fit from statin treatment was independ-
ent of the pretreatment LDL cholesterol
level.

Is Lower LDL Better in the 
Older Patient?
Recent clinical trials have indicated that
there are enhanced benefits from treat-
ment that lowers LDL below currently
recommended treatment target of 2.5
mmol/L in high-risk individuals. The
treating to new targets (TNT) trial includ-
ed high-risk patients 35–75 years of age
who were randomly assigned to either
atorvastatin 10 mg or 80 mg daily. The
more aggressive treatment reduced LDL
to below 2 mmol/Land resulted in a 22%
relative risk reduction of major cardiovas-
cular events compared to patients given
the lower dose of atorvastatin. Similar
benefits from the higher dose of ator-
vastatin were observed in younger and
older subjects. 

Adverse Effects of Statin 
Therapy
Adverse effects of statin therapy are
generally uncommon. However, older
patients are at higher risk for these
effects, especially for the development
of myositis and rhabdomyolysis. Risk
factors for the development of rhab-
domyolysis, including untreated
hypothyroidism, female sex, small mus-
cle mass, renal insufficiency, and drug

interactions that increase blood levels of
statins, are more frequent in the older
patient. Serious adverse effects of ator-
vastatin were uncommon in the TNT
trial, with five cases of rhabdomyolysis
in 10,000 patients unrelated to the ator-
vastatin dose. However, there was a
four-fold increase in the incidence of
liver function abnormalities as the dose
of atorvastatin was increased from
10–80 mg. Consequently, if new lower
treatment targets of LDL C <2.0
mmol/L are sought in the older patient,
careful selection and increased vigilance
will be necessary to minimize serious
adverse events. In the older patient,
especially one with any degree of renal
dysfunction, it is recommended that CK
and liver function tests be checked four
to six weeks after initiating treatment
and then at six-month intervals.

In the PROSPER trial, treatment with
pravastatin was associated with a small
increase in the risk of developing cancer.
Yet a meta-analysis of other trials showed
no excess of cancer in the statin treated
patients. As the age of patients in the
meta-analysis was considerably younger
than in the PROSPER trial, it remains
possible that statins do have a small
impact on the risk of cancer in the older
patient.

Care Gap in Lipid Management
Despite strong evidence for the benefits
of statin therapy in the older patient pop-
ulation, many high-risk patients do not
receive treatment. In fact, a recent study
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Figure 3: Benefit from Statin Therapy Not Dependent on Age

Benefit from statin therapy was seen in patients in the Heart Protection Study
across all age groups. Source: Adapted from Heart Protection Collaboration
Group, 2002.17



26 GERIATRICS & AGING • November/December 2005 • Volume 8, Number 10

Lipid Management

indicated that there was a treatment-risk
paradox with the prescription of statins
diminishing progressively as baseline
cardiovascular risk increased.22 In an
Ontario cohort of patients >65 years old
with a history of cardiovascular disease
or diabetes, only 19% of patients were
receiving a statin. Independent of age,
statins were less frequently prescribed in
patients at the highest risk. The reasons
for this treatment paradox include con-
cerns about a possible harmful effect of
treatment and poor patient adherence.
Two recent studies23,24 have confirmed
that treatment adherence was lowest in
the oldest patients and in the poorest
patient groups. In a group of patients
more than 65 years of age with coronary
artery disease, adherence was only 36%
after two years of follow-up.23 Such low
rates of adherence are consistent with
those reported for patients receiving
long-term medication for hypertension.

Lipid Management
The principles for the use of statin thera-
py in the older patient are shown in Table
1. Lifestyle modification that includes
smoking cessation, weight loss, and
increased physical activity should be
encouraged in all patients. Older patients
at the highest risk of heart attack and
stroke are those who already have vascu-
lar disease or diabetes. Treatment with a
statin should be considered in a wide
range of older patients with established
cardiovascular disease (e.g., prior MI,
angina, stroke, or evidence for peripher-
al vascular disease) and diabetes.
Although increased age in itself should
not be a reason to avoid using a statin, it
is recognized that competing risks (such
as comorbidity that limits quality of life
and life expectancy, and impaired renal
function that increases the risk for
adverse effects of treatment) are more fre-
quent with increasing age. 

Moderate-risk patients with no evi-
dence of vascular disease include those
with low HDL levels, LDL levels that are
substantially elevated, and multiple risk
factors for vascular disease (e.g., hyper-
tension, smoking, and abdominal obesi-
ty). As moderate-risk patients have a
lower frequency of cardiovascular
events, it is even more important in the
older patient to consider competing risks
carefully before starting treatment with
any long-term therapy. 

Treatment Goals
The Canadian guidelines25 for lipid man-
agement recommend an on-treatment
target LDL cholesterol of 2.5 mmol/L,
and/or a 40% reduction of baseline LDL.
Clinical trials demonstrate that the bene-
fit of statins is based upon the achieved
LDL. If treatment with statins is initiated
in an older patient, treatment targets as
recommended for all patients should be

PROSPER

a) Coronary Benefits
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LIPID (3.2 yrs)
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b) Stroke Benefits

CARE (3.2 yrs)

LIPID (3.2 yrs)

CARE & LIPID
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LIPID (6 yrs)
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Figure 4: Coronary and Stroke Benefit of Pravastatin

Comparison of a) coronary and b) stroke benefit of pravastatin (40 mg/day) over 3.2 years in the PROSPER study with outcomes at a similar time point in
CARE and LIPID. Note that in PROSPER18, CARE13, and LIPID15 trials, a coronary heart benefit was observed at three years yet no stroke benefit was seen.
At five to six years, a clear CHD and stroke benefit was observed in both the CARE and LIPID trials.
Source: Shepherd J, 2004.26
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sought by titrating the statin dose until
the LDL cholesterol target is achieved.

Conclusions
Although hypercholesterolemia is less
predictive of adverse outcomes with
increasing age, older patients at high risk
of myocardial infarction or stroke with
exiting vascular disease or diabetes ben-
efit from statin therapy independent of
the baseline cholesterol level. Statin ther-
apy not only reduces the risk for coro-
nary heart disease but also reduces the
risk of stroke.

Treatment targets of LDL cholesterol
<2.5 mmol/L should be sought in high-
risk patients of all ages. 

Older patients with multiple risk fac-
tors for cardiovascular disease yet no
clinical vascular disease should be con-
sidered for statin therapy, especially
when LDL cholesterol is >3.5 mmol/L. ◆

Dr. Fitchett has received honoraria from
Merck Frosst, Pfizer, Bristol Myers Squibb,
and Astra Zeneca.
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1. Consider lifestyle modifications at all ages
Examples: weight loss, exercise, smoking cessation, and heart-healthy diet

2. Consider statin therapy for all high-risk patients irrespective of age
Examples: atorvastatin 10–80 mg, cerivastatin 5–10 mg, simvastatin 10–40 mg,
pravastatin 10–40 mg

3. Consider statins for some moderate-risk patients, such as those with
a. evidence of vascular disease (carotid bruit, abnormal ABI, or silent MI),
b. low HDL or high LDL, or
c. multiple risk factors

4. Consider competing risks when making decision to treat
a. overall quality of life
b. life-limiting medical conditions,
c. impaired renal and hepatic function, or
d. concomitant medications

Table 1: Principles of Risk Factor Modification and Statin Therapy in the
Older Patient


