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In the United States, the proportion of the population older than 65 years will increase
from 12.4% in 2000 to 19.6% in 2030, and the number of persons older than 80 years
will increase from approximately 9.3 million in 2000 to an estimated 19.5 million in
2030." As the population ages, the number of persons at risk for adverse cardiovas-
cular events will increase. Although octogenarians represent only 5% of the United
States population, they account for 20% of all hospitalizations for myocardial infarc-
tions (MI) and 30% of all Ml-related hospital deaths.? Prevention of cardiovascular
disease and modification of risk factors in the elderly population thus demands signif-
icant attention. Paradoxically, despite their increased risk of cardiac events, elderly
patients are less likely to receive appropriate therapy.® Reluctance in treating geriatric
patients classically stems from concerns regarding the ultimate benefits of therapy
when weighed against the side effects. In a Canadian study of 396,077 patients older
than 66 years who had a history of cardiovascular disease or diabetes, only 19.1%
were treated with statins. Furthermore, the adjusted probabilities of statin prescription
declined with increasing cardiovascular risk; rates were 37.7%, 26.7%, and 23.4%,
respectively, in low-, intermediate-, and high- risk patients between the ages of 66
and 74 years.* Although the relative risk reduction (RRR) of cholesterol-lowering
therapy may be equivalent among the young and old, the absolute magnitude of
risk reduction (ARR), or number of cardiovascular events prevented, is greater in
elderly patients.® Treatment for dyslipidemia therefore is indicated in elderly patients
and should include consideration of high-dose therapy as well as combination therapy
for maximum risk reduction.®”

CHOLESTEROL PROFILES AND CARDIOVASCULAR RISK IN ELDERLY PATIENTS

Although some studies failed to detect an association between high serum cholesterol
levels and cardiovascular risk in elderly patients,®® other prospective studies reported
a significant correlation between coronary heart disease (CHD) mortality and both total
cholesterol and low-density lipoprotein (LDL) cholesterol levels.®"" In the studies that
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found an association between lower cholesterol levels and increased cardiovascular
mortality,’?® there may be an element of reverse epidemiology.'* Chronic illnesses,
including end-stage renal and liver diseases and cancer, often are associated with
poor nutritional status, low cholesterol profiles, and higher overall mortality rates.
Congestive heart failure, often caused by CHD, can lead to debilitation and lower
cholesterol levels. Death results from cardiovascular causes, thus eliminating the
beneficial association between low cholesterol levels and cardiovascular mortality.
After adjusting for overall nutritional status by using other measures including albumin
and ferritin, total cholesterol and LDL cholesterol have, in fact, been demonstrated to
have the same correlation to cardiovascular risk as seen in younger patients.

Cholesterol profiles vary with increasing age, and declines in total cholesterol and
LDL cholesterol have been noted after reaching a plateau between the ages of
50 and 60 years in men and 60 and 70 years in women.'6 In cross-sectional studies
this decline may be caused by depletion of individuals who have higher cholesterol
levels because of earlier cardiovascular-related mortality. In prospective studies in
the elderly, this decline in cholesterol may be secondary to decreasing weight."”
LDL cholesterol increases more rapidly in men than in women after the age of 20.
By age 55 to 60 years, however women may have concentrations that exceed those
in men because of an accelerated increase after menopause. High-density lipoprotein
(HDL) cholesterol decreases in men after puberty and remains lower than in women at
all age groups.™ In the Systolic Hypertension in the Elderly Program (4763 persons;
mean age, 72 years), the mean baseline total cholesterol level was 236 mg/dL, the
mean HDL cholesterol level was 54 mg/dL; and the LDL cholesterol level averaged
154 mg/dL."" Over a follow-up of 4.5 years, higher baseline total, non-HDL, and
LDL cholesterol levels and the ratios of total cholesterol, non-HDL cholesterol, and
LDL cholesterol to HDL cholesterol were associated with a 30% to 35% higher rate
of CHD events. Likewise, Framingham data established that a 1% increase in total
cholesterol produced a 2% increase in the incidence of CHD, and this relation has
been demonstrated to apply to persons age 60 to 70 years."®

Other studies have demonstrated that there is a U-shaped relationship between
cholesterol and total mortality in the elderly. In a study of 4066 elderly patients,
persons with the lowest total cholesterol levels (< 160 mg/dL) had the highest rate
of death from coronary artery disease (CAD), whereas those who had elevated total
cholesterol levels seemed to have a lower risk for death from CHD.° After adjustment
for markers of poor health (eg, low serum iron and albumin levels), elevated total
cholesterol remained predictive of increased CHD death. It is unclear whether chronic
illness has a direct pathophysiologic effect (eg, through procoagulant and proinflam-
matory mediators) on CHD or if a lifelong burden of atherosclerotic disease and its
consequences, such as congestive heart failure, results in frailty and subsequent
low cholesterol levels at the terminal stages of life. Other markers, such as apolipopro-
tein A1, have been shown to be prognostic markers for ischemic heart disease but
may not improve prediction significantly over HDL cholesterol.?°

TREATMENT OF ELDERLY PATIENTS WHO HAVE DYSLIPIDEMIA

Data supporting the use of statins for the prevention of cardiovascular events in the
elderly stem from the results of several subgroup analyses of large, randomized trials.
Despite the potential for error in subgroup analysis,?!?? data provided by these studies
have been consistent in demonstrating the benefit of lipid-lowering therapy in the elderly.

Multiple trials have demonstrated that the benefits of statin therapy for secondary
prevention of cardiac events in elderly patients are equivalent to or greater than the
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benefits in younger patients.?®> Based on this finding, the National Cholesterol
Education Program (NCEP) issued an update to the Adult Treatment Panel IlI
(ATP 1Il) guidelines recommending that elderly patients (> 65 years) at higher risk
receive lipid-lowering therapy.2* Although other lipid-lowering therapies also have
proven beneficial in elderly patients, treatment with 3-hydroxy-3-methyl-glutaryl coen-
zyme A (HMG CoA) reductase inhibitors (statins) have demonstrated efficacy in both
the secondary and primary prevention of cardiovascular events in elderly patients.

Secondary Prevention of Coronary Heart Disease in Elderly Patients

Subgroup analyses of the Scandinavian Simvastatin Survival Study (4S), the Choles-
terol and Recurrent Events (CARE) trial, the Long-Term Intervention with Pravastatin in
Ischemic Disease (LIPID) trial, and the Heart Protection Study (HPS) have demon-
strated that the benefits of statins in elderly patients are equivalent to or greater
than the benefits seen in the overall study cohorts (Table 1).

Scandinavian simvastatin survival study

The 4S trial randomly assigned 4444 patients between the ages of 35 and 70 years
who had moderate hypercholesterolemia and a history of Ml or angina pectoris to sim-
vastatin or placebo. Treatment with simvastatin resulted in a 30% reduction in the risk
of death from all causes (P < .0003) and a 42% reduction in CHD death (P < .0001) over
a median follow-up period of 5.4 years.?® Patients enrolled in this trial had total serum
cholesterol levels between 213 and 309 mg/dL and initially were assigned randomly to
simvastatin, 20 mg/d, or placebo. The simvastatin dose was increased to 40 mg/d in
patients whose total cholesterol remained above 201 mg/dL.

The trial included 1021 patients older than 65 years at study enroliment. In post hoc
analysis, patients were divided into two groups, 65 years of age or older (mean age,
67 years) and younger than 65 years (mean age, 56 years).?® The changes observed
in each of the subpopulations were similar at 6 weeks and remained stable over the
entire study period. All-cause mortality was significantly reduced in the patients in
the simvastatin group aged 65 years or older, with a relative risk (RR) of
0.66 (95% confidence interval [Cl], 0.48-0.90; P < .009). This 34% RRR was greater
than the 28% RRR in patients younger than 65 years (RR, 0.72; 95% ClI, 0.57-0.91;
P <.007). The RR for CHD mortality in the simvastatin group was reduced equivalently
by 43% in patients aged 65 years and older and by 42% in patients younger than 65
years. Despite similarities in RRR, the ARR in the group aged 65 years and older was
more than twice that in group under 65 years of age for both all-cause and CHD
mortality because of the substantial increase in the all-cause mortality rates among
patients more than 65 years old (number needed to treat [NNT], 16 for patients age
65 years or older, versus 40 for patients younger than 65 years).

Heart protection study

The HPS randomly allocated 20,536 United Kingdom adults (age 65-79 years) who
had a history of coronary disease, other occlusive arterial disease, diabetes, or
high-risk hypertension to simvastatin, 40 mg/d, or placebo over an average 5-year
treatment period.2” The study’s primary outcomes were overall mortality and fatal or
nonfatal vascular events. The average compliance with simvastatin was 85%, and
the average non-study statin use in the placebo arm was 17%. Approximately 28%
of patients studied were age 70 years and older. Monotherapy with simvastatin,
40 mg/d, reduced LDL cholesterol by approximately 58 mg/dL from a mean of
131 mg/dL at baseline. All-cause mortality was significantly reduced by 1.8% in the
10,269 patients in the simvastatin group versus the 10,267 patients in the placebo
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Pravastatin

Pooling Project3*

19,768 patients from
the WOSCOPS, CARE,
and LIPID trials; 4843
age 65-75 years

placebo

or nonfatal MI

between 177-297 mg/
dL, LDL-C between
125-212 mg/dL

Table 1

Secondary prevention trials using statins in the elderly

Study Patients Statin End Point Duration  Description Results?

4526 4444 total; 1021 were Simvastatin, 20 mg  All-cause mortality, 5.4 years Patients had total Simvastatin produced
age > 65 years at the or 40 mg, versus cardiovascular cholesterol levels a 34% RRR in all-cause
start of study; placebo mortality between 213 and mortality (P = .009)
post hoc assessment 309 mg/dL and and 43% RRR in CHD
of trial triglyceride levels mortality (P = .003).

< 2.5 mmol/L There was a greater
ARR in elderly patients
(NNT, 15 versus 67)
Heart Protection 20,536 adults in the Simvastatin, 40 mg, Overall mortality and 5 years Subgroup analysis; There was an ARR of
Study?’ United Kingdom; versus placebo fatal/nonfatal mean LDL 131.4 9.2% and a RRR of
28% age > 70 years vascular events mg/dL at baseline 28% for major vascular
events (NNT, 11)

CARE trial®' 4159 US and Canadian  Pravastatin, 40 mg, Coronary death, 5 years Subset analysis of the  Pravachol treatment
patients who had versus placebo recurrent Ml, need CARE trial: patients led to a 32% RRR
average cholesterol for revascularization, who had baseline (NNT, 11) in major
levels (< 240 mg/dL); stroke cholesterol levels coronary events
1283 age 65-75 years of 155-271 mg/dL

LIPID trial®3 9014 patients post-Ml Pravastatin, 40 mg, All-cause mortality, 6 years Subgroup analysis; RRR in mortality by 21%,
or who had unstable versus placebo CHD death and baseline cholesterol death from CHD by
angina from 87 non-fatal Ml, stroke levels 155-271 mg/dL 24%, CHD death or
centers in New nonfatal Ml by 22%,
Zealand and and MI by 26%; stroke
Australia; 3514 age reduction NS
65-75 years

Prospective Pooled analysis of Pravastatin versus  Coronary death 5-6 years Baseline cholesterol levels RRR in primary end

point of 26%

Abbreviations: 4S, Scandinavian simvastatin survival study; ARR, absolute risk reduction; CARE, cholesterol and recurrent events trial; CHD, coronary heart disease;
LDL-C, low-density lipoprotein cholesterol; LIPID, long-term intervention with pravastatin in ischemic disease study group; MI, myocardial infarction; NNT, number

needed to treat; RRR, relative risk reduction; WOSCOPS, west of Scotland coronary prevention study.
2 All reductions are statistically significant (P < .05).
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group because of a significant reduction in the coronary death rate. Overall, therapy
with simvastatin, 40 mg/d, led to a 25% reduction in the rates of MI, stoke, and revas-
cularization. After adjusting for the rate of non-adherence in the treatment group and
for statin use in the placebo group, statin use was estimated to reduce the rates of
these events by about a third.

Among all patients, major vascular events occurred in 19.8% in the simvastatin
group versus 25.2% in the placebo group (P = .002).28 In older patients, the respective
rates for major vascular events in the simvastatin versus placebo groups were 20.9%
versus 27.2% in patients between the ages of 65 and 70 years and 23.6% versus
28.7% in patients older than 70 years (NNT, 16 and 20, respectively). The stroke
rate also was reduced in elderly patients.?® Over 5 years, in the patients between
the ages of 65 and 70 years, stokes occurred in 4.5% of the patients allocated to sim-
vastatin and in 6.3% of those allocated to placebo (NNT, 56). In patients older than
70 years, the rate of stroke was 5.8% in the simvastatin group versus 8.2% in the
placebo group (NNT, 42).

Side effects from simvastatin were minimal. The rates of new primary cancer were
similar in the simvastatin and placebo groups (7.9% versus 7.8%; RR, 1.0; 95% ClI,
0.91-1.11). There was no significant difference in cancer deaths. Furthermore, there
was no significant difference between the groups in treatment cessation because of
elevated liver enzymes. Unexplained muscle pain or weakness was reported by similar
percentages in each group (32.9% of the simvastatin-allocated versus 33.2% of the
placebo-allocated participants).

Cholesterol and recurrent events trial

The CARE trial randomly assigned 4159 patients recruited from 80 United States and
Canadian medical centers who had a history of Ml and plasma total cholesterol levels
less than 240 mg/dL to pravastatin, 40 mg/d, or placebo.° Over a mean follow-up of
5 years, pravastatin led to a 24% (P = .003) reduction in the risk for coronary death
or recurrent Ml, a 26% (P = .005) reduction in the need for coronary bypass surgery,
a 23% (P = .01) reduction in the need for coronary angioplasty, and a 31% reduction
(P = .01) in the frequency of strokes. A subset analysis of 1283 patients age 65 to 75
years demonstrated greater RRR and ARR in major coronary events and stroke.®' Major
coronary events occurred in 28.1% of patients in the placebo arm and in 19.7% of
patients in the pravastatin arm, leading to an RRR of 32% and a NNT of 11 to prevent
a major coronary event. In older patients in the pravastatin group, coronary death
decreased from 7.3% to 4.5% (NNT, 33), and the incidence of stroke decreased
from 7.3% to 4.4% (absolute reduction, 2.9%; 95% ClI, 0.3-4.5%; NNT, 33).

Long-term intervention with pravastatin in ischemic disease trial

A similar subgroup analysis from the LIPID trial, which randomly assigned 9014
patients age 31 to 75 years who had previous MI or unstable angina and baseline
plasma cholesterol levels of 155 to 271 mg/dL to pravastatin, 40 mg/d, or placebo,
was consistent with the results previously described.3? In this trial, patients were fol-
lowed for a 6-year period, and the prespecified primary outcome was death from CHD.
Secondary outcomes included death from any cause, death from CHD or nonfatal Ml,
nonhemorrhagic stroke, coronary revascularization, and duration of hospital stay. Of
the total number of enrolled patients, 3514 patients between the ages of 65 and
75 years were selected. Compared to younger patients in the placebo arm, older
patients had significant differences (all P < .001) in the rates of death (20.6% versus
9.8%), MI (11.4% versus 9.5%), unstable angina (26.7% versus 23.2%), and stroke
(6.7% versus 3.1%).3® Older patients randomly assigned to pravastatin had lower
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rates of overall morality (16.5% versus 20.6%; P = .003; NNT, 22) and CHD or nonfatal
MI (15.5% versus 19.7%; P = .002; NNT, 21). The authors concluded that for every
1000 elderly patients treated over 6 years, pravastatin prevented 45 deaths, 33 Mis,
32 unstable angina events, 34 coronary revascularization procedures, and 133 major
cardiovascular events, compared with 22 deaths and 107 major cardiovascular events
per 1000 younger patients.

Pooled pravastatin trials

In pooled analysis of three trials using pravastatin, 40 mg/d, a total of 19,768 patients
were evaluated via a prospectively defined protocol initiated after the start of each of
the three individual trials.3* These trials were the West of Scotland Coronary Prevention
Study (WOSCOPS)?® and the CARE®C and LIPID3? studies reviewed previously. The
primary end points of coronary death or nonfatal Ml were reduced significantly in younger
(age < 65 years) and older (age > 65 years) patients. Among the 4843 patients age 65 to
75 years, the RRR in the primary end point was 26% (95% Cl, 14%-35%; P < .001). The
RRR in older patients did not differ from that seen in younger patients (21% RRR in
patients aged 55-64 years and 32% RRR in patients aged < 55 years).

The CARE and LIPID studies excluded patients over 75 years of age, the 4S trial
included only those less than 70 years old, and the HPS included persons younger
than 80 years. Subgroup analysis of the aforementioned trials included only patients
age 65 to 75 years. In the Intermountain Heart Collaborative Study, 7220 consecutive
patients who had angiographically defined CAD (stenosis > 70%) were followed after
hospital discharge, and therapy with statins was associated with significant mortality
reduction across all age groups.®® Overall morality over a mean follow-up period of 3.3
+ 1.8 years was 16%. Mortality rates in patients age 80 years and older was 29.5%
among patients not taking statins versus 8.5% among those taking statins (hazard
ratio [HR] 0.50; P = .036; NNT, 5). In patients age 65 to 79 years, the rates were
18.7% without statins versus 6.0% with statins (HR 0.56; P < .001; NNT = 8); in those
younger than 65 years the rates were 8.9% versus 3.1% (HR 0.70; P = .097; NNT, 18).
Elderly patients were less likely than younger patients to receive statins (19.8% of
patients age 80 years and older, 21.1% of patients age 65-79 years, 28% among
patients < 65 years; P <.0001). Despite the limitations of a single-center, observational
study with potential confounders, this study nonetheless demonstrated similar RRRs
in elderly patients, especially those age 80 years or older.

In a meta-analysis of nine secondary interventional prevention trials with statins that
included a total of 19,569 patients ranging in age from 65 to 82 years, all-cause
mortality was 15.6% with statins compared with 18.7% with placebo (NNT, 30). The
5-year relative risk reduction was 22% (RR, 0.78; 95% Cl, 0.65-0.89). CHD mortality
was reduced by 30% (RR, 0.70; 95% ClI, 0.53-0.83), nonfatal Ml by 26% (RR, 0.74;
95% ClI, 0.60-0.89), and stroke by 25% (RR, 0.75; Cl 0.56-0.94).%7

Primary Prevention of Coronary Heart Disease in Elderly Patients

In patients who do not have a previous history of cardiovascular events, modification
of risk factors for cardiovascular disease is essential, especially in patients at higher
risk. The primary prevention of cardiovascular events in elderly patients also has
been demonstrated through subgroup analysis of several large-scale statin trials
and prospective cohort studies (Table 2).

Air force/Texas coronary atherosclerosis prevention study
The Air Force/Texas Coronary Atherosclerosis Prevention Study (AFCAPS/TexCAPS)
was the first large-scale study to evaluate the effects of a statin on the primary



Table 2

Primary prevention trials using statins in the elderly

patients with LDL

< 160 mg/dL and

the presence of one
other CVD risk factor;
1129 age 65-75 years

versus placebo

revascularization and
stokes

comparing 1129
patients age 65-75
years with 1079
patients age < 65
years

Study Patients Statin End Point Duration Description Results®
AFCAPS/ 6605 patients; Lovastatin, 40 mg, Fatal/nonfatal MI, 5.2 years Subgroup analysis; 37% RRR in primary
TexCAPS38 1416 age > 65 years versus placebo unstable angina, baseline triglyceride end point apparent
sudden cardiac death level was 221 mg/dL; in men > 57 years and
mean LDL-C level was ~ women > 62 years
150 mg/dL
CARDS*® 2838 type 2 diabetic Atorvastatin, 10 mg, Acute CHD events, 3.9 years Post hoc analysis ARR of 3.9% in older

patients versus 2.7%
in younger patients

Cardiovascular
Health

5201 patients age > 65
years at study entry

General statin use

Ml, stroke,
CAD-related death

7.3 years

Cohort study

Statin use associated
with decrease in CV

age 70-82 years with
a history of or at risk
for vascular disease;
cholesterol levels
154-351 mg/dL

versus placebo

combined end point
of definite or
suspected death
from CHD, nonfatal
Ml, or fatal or
nonfatal stroke

placebo-controlled
trial in elderly
patients

Study?' events (HR, 0.44) and
all-cause mortality
(HR, 0.56)
PROSPERP42 5804 men and women  Pravachol, 40 mg, Primary outcome was 3.2 years Randomized, Pravastatin reduced

the risk of the

primary end point by
15%; risk of CHD

death was 24% lower;
no difference

in all-cause mortality;
increase in new

cancer diagnosis by 25%

Abbreviations: AFCAPS/TexCAPS, air force/Texas coronary atherosclerosis prevention study; ARR, absolute risk reduction; CAD, coronary artery disease; CARDS,
collaborative atorvastatin diabetes study; CHD, coronary heart disease; CV, cardiovascular; CVD, cardiovascular disease; HR, hazards ratio; LDL-C, low-density lipo-

protein cholesterol; Ml, myocardial infarction; PROSPER, pravastatin in elderly individuals at risk of vascular disease; RRR, relative risk reduction.
@ All reductions are statistically significant (P < .05).

b The PROSPER trial evaluated secondary prevention in patients who had vascular disease and primary prevention of events in those at risk for vascular disease.
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prevention of cardiovascular events.®® When compared with placebo, treatment with
lovastatin (20 mg-40 mg) produced a 37% reduction (P = .001) in the risk for a first
acute major coronary event (defined as fatal or nonfatal Ml, unstable angina, or sudden
cardiac death) over an average follow-up of 5.2 years. The event rate in the lovastatin
group was 7 per 1000 patient years versus 11 per 1000 patient years in the placebo
group. Of the 6605 patients studied, 1416 patients were older than 65 years. The event
rate in the older cohort of patients was higher, and the RRR with lovastatin was similar
in both men and women older than the median age.

Collaborative atorvastatin diabetes study

The Collaborative Atorvastatin Diabetes Study evaluated the use of atorvastatin,
10 mg/d, for the primary prevention of acute CHD events, coronary revascularization,
and strokes in patients age 40 to 75 years who had type 2 diabetes, LDL cholesterol
concentrations of less than 160 mg/dL, and one other risk factor for CVD (hyperten-
sion, retinopathy, microalbuminuria, macroalbuminuria, or active smoking).3° A total
of 2838 patients were enrolled in the randomized trial. A separate post hoc analysis
coompared 1129 patients age 65 to 75 years with 1709 younger patients.*° The
ARR in a first major cardiovascular event in older patients was 3.9% (38% RRR; P
=.001; NNT, 21) versus 2.7 % in younger patients (37% RRR; P = .017; NNT 33). There
was no significant difference in ARR between the two groups (P = .546). There was no
significant decrease in all-cause mortality in either group.

Cardiovascular health study

The Cardiovascular Health Study (CHS) was a prospective cohort study of risk factors
for cardiovascular disease in men and women age 65 years and older at entry. Data
from the CHS demonstrated the benefits of statins in the primary prevention of cardio-
vascular events. The CHS cohort consisted of 5201 patients. After the exclusion of
patients who had a previous history of cardiovascular events and patients who did
not receive cholesterol-lowering medications, 1914 subjects were evaluated.*! During
a follow-up period of 7.3 years, there were 382 cardiovascular events that included
Mls, strokes, and CAD-related death, and there were 362 total deaths.*’ When
compared with patients who did not use cholesterol-lowering agents, statin use
was associated with decreased risk of cardiovascular events (multivariate HR, 0.44;
95% Cl, 0.27-0.71) and all-cause mortality (HR, 0.56; 95% ClI, 0.36-0.88). A subgroup
of patients older than 74 years also demonstrated a benefit from statin use.

Pravastatin in elderly individuals at risk of vascular disease trial

The largest trial designed to evaluate the benefit of statin therapy in exclusively elderly
patients was the Pravastatin in Elderly Individuals at Risk of Vascular Disease (PROS-
PER) trial. Unlike the aforementioned studies, the PROSPER trial evaluated the benefit
of pravastatin in the primary prevention of CHD events and cerebrovascular events in
elderly patients at risk for developing vascular disease and the secondary prevention
of these events in elderly patients who had existing vascular disease.*? The trial
randomly assigned 5804 men (n = 2804) and women (n = 3000) age 70 to 82 years
with cholesterol levels ranging from 154 mg/dL to 351 mg/dL to pravastatin, 40 mg/d
(n =2891) or placebo (n = 2913). All patients had risk factors for or a history of vascular
disease. The primary end point was a composite of coronary death, nonfatal MI, and
fatal or nonfatal stroke. Treatment with pravastatin lowered LDL cholesterol levels by
34%. Over an average follow-up period of 3.2 years, the incidence of the primary end
point in the pravastatin group was 14.1%, versus 16.2% in the placebo group (NNT,
48; HR, 0.85; 95% CI, 0.74-0.97; P = .014). The incidence of CHD death and nonfatal
Ml also was reduced from 12.2% to 10.1% (HR, 0.81; Cl, 0.69-0.94; P = .006). The risk
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of stroke was unaffected, although the 4.5% overall rate in the group was half the ex-
pected rate, thus decreasing the power to detect a difference. Despite a tendency
toward greater benefit in patients who had a history of vascular disease, the RRR
was similar in the primary and secondary arms of the trial.

Of note, there was a significant increase in the risk of new cancers in the treatment
group (HR, 1.25; CI, 1.04-1.51; P = .020), which the authors concluded may have
been a chance finding, given the results of meta-analysis that have failed to draw
similar conclusions.*®* A meta-analysis including the 4S, CARE, LIPID, WOSCOPS,
and AFCAPS trials evaluated the risk for cancer and determined that there was no
difference in absolute risk for cancer between patients randomly assigned to statins
and those taking the placebo. The estimated differences were 0.0% for all nonfatal
cancers (95% CIl, —0.8% to —0.8%) and —0.1% for all fatal cancers (95% ClI,
—0.7% to 0.4%).4 Likewise, the PROSPER trial investigators conducted a meta-anal-
ysis of trials lasting more than 3 years and using pravastatin (WOSCOPS, CARE,
LIPID, and PROSPER).*? The investigators found that the risk for cancer with pravas-
tatin was not significantly higher than with placebo (HR, 1.06; 95% ClI, 0.96-1.17).

Intensive Lipid Therapy in the Elderly

The benefit of intensive statin therapy in patients at high risk for vascular events has
been proved in several trials.*4® The apprehension about treating elderly patients
with intensive statin therapy stems from concern regarding side effects and a question
whether the benefit is similar to that in younger patients. Despite these concerns, anal-
ysis of several trials has supported the use of intensive statin therapy in high-risk
elderly patients (Table 3).°

Myocardial ischemia reduction with acute cholesterol lowering trial

The Myocardial Ischemia Reduction with Acute Cholesterol Lowering trial randomly as-
signed 3086 patients to atorvastatin, 80 mg, or placebo between 24 and 96 hours after
hospital admission for an acute coronary syndrome (ACS).** The primary end point was
a combination of death, nonfatal acute MI, cardiac arrest with resuscitation, or recurrent
symptomatic myocardial ischemia requiring hospitalization. Atorvastatin was continued
for 16 weeks, and treatment led to a reduction in LDL cholesterol from 124 mg/dL to 72
mg/dL. There was 15% RRR in the primary end point with atorvastatin and a greater
than 50% reduction in the incidence of stroke.*” In post hoc analysis, there was
a 14% decrease in the primary end point among older patients, which was less than
the 22% seen in younger patients (P = .11).%® Both primary and secondary end points
occurred more often in the elderly patients, however. The primary end point occurred in
12.4% and 21.7% of the younger and older placebo populations, respectively. There-
fore, the ARR was similar in younger (2.9%) and older patients (2 2.5%). Older patients
discontinued statin therapy more often than younger patients (5.3% versus 3.5%,
respectively), and serious adverse events occurred in 1.2% of elderly patients.

Pravastatin or atorvastatin evaluation and infection therapy—thrombolysis

in myocardial infarction 22 trial

The efficacy of pravastatin, 40 mg/d, versus atorvastatin, 80 mg/d, in preventing
adverse CHD outcomes in patients presenting with ACS was evaluated in the Pravas-
tatin or Atorvastatin Evaluation and Infection Therapy—Thrombolysis in Myocardial
Infarction 22 (PROVE-IT TIMI 22) trial.*®> Patients were assigned randomly to therapy
within 10 days of presentation, and the primary end point was a composite of death
from any cause, MI, unstable angina requiring hospitalization, revascularization at
least 30 days after randomization, and stroke. Treatment with pravastatin reduced
the mean LDL cholesterol level from 106 mg/dL to 95 mg/dL, whereas atorvastatin
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Table 3

Study

Patients

Intensive statin therapy and secondary prevention in the elderly

Statins

Endo Point

Duration

Description

Results®

MIRACL trial*®

3086 patients who
had ACS

Atorvastatin, 80 mg,
versus placebo

Combined death,
nonfatal acute M,
cardiac arrest with
resuscitation,
recurrent
myocardial ischemia

16 weeks

Patients randomly
assigned within
24-96 hours
of ACS
admission

ARR similar in old and
young patients;
14% reduction in
primary end point
in older patients
versus 22% in
younger patients

PROVE-IT TIMI
22 trial*®

4162 patients
who had ACS;
624 age
> 70 years

Atorvastatin, 80 mg,
versus pravastatin
40 mg

Death, MI, and
unstable angina

6 months

Substudy analysis;
patients randomly
assigned to therapy
within 10 days of ACS
presentation

Older patients with
LDL < 70 mg/dL had
an ARR of 8% and
RRR of 40%
compared with
2.3% and 26%,
respectively, in
younger patients

TNT trial>®

10,001 patients who
had stable CHD;
3809 age
> 65 years

Atorvastatin, 80 mg,
versus atorvastatin,
10 mg

CHD death, nonfatal
M, resuscitated
cardiac arrest,
stroke

4.9 years

Subgroup analysis

ARR of 2.3% and RRR
of 19% in the high-
intensity arm; NNT
34 in older patients
versus 26 in younger
patients

SAGE trial®’

893 patients age
65-85 years
who had a history
of CAD

Atorvastatin, 80 mg,
versus pravastatin,
40 mg

Primary end point was
absolute change in
duration of
ischemia as assessed
by 48-hour
ambulatory ECG;
secondary MACE
end points

12 months

Prospective,
randomized,
double-blind trial in
older patients

Pravastatin and
atorvastatin
reduced the total
duration of
myocardial ischemia
equally;

77% reduction in
all-cause mortality
with high-dose
atorvastatin versus
pravastatin

Abbreviations: ACS, acute coronary syndrome; ARR, absolute risk reduction; CAD, coronary artery disease; CHD, Coronary heart disease; MACE, major adverse cardiovascular events;
MI, myocardial infarction; MIRACL, myocardial ischemia reduction with acute cholesterol lowering trial; NNT, number needed to treat; PROVE-IT, pravastatin or atorvastatin eval-

uation and infection therapy; RRR, relative risk reduction; SAGE, study assessing goals in the elderly; TNT, treating to new targets.
@ All reductions are statistically significant (P < .05).
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reduced the mean LDL cholesterol level from 106 mg/dL to 62 mg/dL. The RRR in the
primary end point was 15% with atorvastatin; this benefit was noted at 30 days and
persisted through 6 months. Among the 4162 patients enrolled, 624 patients older
than 70 years were identified in a subsequent substudy and were compared with
younger patients using a composite end point of death, Ml and unstable angina.*®
Older patients who reached the LDL cholesterol goal of less than 70 mg/dL had an
8% ARR (NNT, 12) and a 40% RRR (P = .008) for major CHD events; younger patients
had an ARR of 2.3% (NNT, 40) and a RRR of 26% (P = .013).

Treating to new targets study

Secondary analysis of the Treating to New Targets (TNT) study demonstrated that
more aggressive reduction in LDL cholesterol in older patients led to a reduction in
major cardiovascular events without significant adverse side effects.*®%° Of the
10,001 patients enrolled in the trial who had stable CHD and LDL cholesterol levels
below 130 mg/dL, 3809 were older than 65 years. Patients were assigned randomly
to atorvastatin, 10 mg/d or 80 mg/d, and were evaluated over a median 4.9 years.
The primary outcome was the time to first occurrence of a major cardiovascular event
(death caused by CHD, nonfatal MI, resuscitated cardiac arrest, or stroke).

The mean age of the older cohort was 69.9 years. After 12 weeks of therapy, the LDL
cholesterol level was 72 mg/dL in patients assigned to atorvastatin, 80 mg/d, versus 97
mg/dL in those receiving 10 mg/d. There was a negligible increase in HDL cholesterol in
both groups. Elderly patients assigned to the higher dose experienced a 2.3% ARR in
the primary end point (12.6% versus 10.3%; P = .032) and a 19% RRR. This ARR in the
primary end point was similar to that in patients less than 65 years old (2.3%; HR, 0.76;
Cl, 0.64-0.90; P = .001). Despite the increase in the rate of strokes in the elderly, there
was no difference in stroke rates between high-dose and low-dose atorvastatin.

The study assessing goals in the elderly trial

The Study Assessing Goals in the Elderly (SAGE) trial was a 12-month, prospective,
multicenter, randomized, double-blind trial that evaluated the effects of intensive
versus moderate lipid-lowering therapy in older patients who had CHD.5" Like the
PROSPER trial, the SAGE trial was designed to evaluate high-intensity lipid therapy
in an exclusively elderly population. A total of 893 patients age 65 to 85 years who
had a history of CAD and more than one episode of myocardial ischemia that lasted
longer than 3 minutes during ambulatory ECG were assigned randomly to atorvastatin,
80 mg/d, or pravastatin, 40 mg/d. The primary end point was absolute change from
baseline in total duration of ischemia as assessed by 48-hour ambulatory ECG.
Ischemia was defined as an ST-segment depression of 1 mm or more below the base-
line in more than two leads and lasting for more than 1 minute. The ischemic burden
was defined as the depression amplitude multiplied by the duration of ischemia. Major
cardiovascular events were defined as cardiovascular death, nonfatal Ml, resuscitated
cardiac arrest, coronary revascularization procedures, fatal and nonfatal stroke, and
hospitalization for unstable angina.

Baseline LDL cholesterol levels were between 100 mg/dL and 250 mg/dL. The
average patient age was 72.4 + 5.1 years in the atorvastatin group and 72.6 + 5.2
years in the pravastatin group. At 12 months, atorvastatin produced greater decreases
than pravastatin in mean LDL cholesterol level (55.4% versus 32.4%; P < .001), triglyc-
erides (26.3% versus 7.0%; P < .001), and apolipoprotein B (44.8% versus 24.5%; P <
.001). Pravastatin, however, did lead to a greater increase in HDL cholesterol than
atorvastatin (7.6% versus 5.0%; P = .009).
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Both pravastatin and atorvastatin reduced the total duration of myocardial ischemia
at 12 months (both, P < .001). The mean ischemia time was reduced by 42.7 minutes,
from 113.5 minutes to 70.8 minutes, in the atorvastatin group (P < .001) and by
45.6 minutes, from 124.3 to 78.7 minutes, in the pravastatin group (P < .001). There
was a trend toward fewer major adverse cardiovascular events and a 77% reduction
in all-cause mortality in the group taking atorvastatin 80-mg/d group relative to pra-
vastatin, 40 mg/d, over 12 months (1.3% versus 4.0%; P = .014).

Rosuvastatin

There are limited studies on the use of rosuvastatin in the elderly. The Statin Therapies
for Elevated Lipid Levels Compared Across Doses to Rosuvastatin study was
a 6-week randomized, open-label trial comparing the effects of rosuvastatin, atorvas-
tatin, simvastatin, and pravastatin on lipid profiles in patients who had hypercholester-
olemia.?? In a subgroup analysis of patients older than 65 years (mean age, 71 years),
rosuvastatin, 10 mg, decreased LDL cholesterol levels by a mean of 52 mg/dL (27 %)
from a mean baseline of 190 mg/dL.

The Controlled Rosuvastatin Multinational Trial in Heart Failure (CORONA) trial eval-
uated the benefits of statin therapy in elderly patients who had heart failure. Of the
trials discussed previously, only the PROSPER trial*? and the HPS?® included patients
who had left ventricular dysfunction, and both these trials excluded patients who had
severe systolic dysfunction. Previous retrospective analysis had demonstrated
mortality benefit with statin use in elderly patients who had heart failure.53%* The
CORONA trial sought to evaluate this potential benefit in a randomized, prospective
fashion. A total of 5011 patients older than 60 years (mean age, 73 years) who had
New York Heart Association class Il, lll, or IV heart failure who were receiving optimal
medical therapy were assigned randomly to receive rosuvastatin, 10 mg/d, or
placebo.5® Patients were followed for a median duration of 32.8 months. The primary
composite outcome was death from cardiovascular causes, nonfatal Ml, or nonfatal
stroke. Secondary outcomes included death from any cause, any coronary event,
death from cardiovascular causes, and the number of hospitalizations. The average
ejection fraction was 31 + 7% in both groups. Despite significant reductions in LDL
cholesterol levels from 137 mg/dL to 76 mg/dL (43.8%; P < .001) and C-reactive
protein, there was no significant difference in the primary end point, death, coronary
outcomes, or death from coronary causes. In prespecified secondary analysis, there
was a 19% reduction in hospitalizations among patients receiving rosuvastatin
(2193 in the rosuvastatin group versus 2694 in the placebo group; P < .001). There
was no difference in creatinine kinase elevations, muscle-related symptoms, or
elevated aminotransferases in the rosuvastatin group. The results of the CORONA trial
bring into question the benefit of statins in elderly patients who have ischemic heart
failure. The lack of benefit has been postulated to result from other coexisting condi-
tions that may not be affected by statins or from a significant portion of deaths caused
by scar-associated sudden cardiac death.®

Despite the lack of published data regarding reduction in clinic events, rosuvastatin
has demonstrated benefit in delaying the progression of atherosclerosis, as measured
by carotid intima media thickness, in patients who have subclinical atherosclerosis
and low Framingham risk.>” In higher-risk patients, many of whom had previous
Mls, rosuvastatin promoted atherosclerotic plaque reduction as assessed by intravas-
cular ultrasound and quantitative coronary angiography.®®°° Data from the Justifica-
tion for the Use of statins in Primary prevention: an Intervention Trial Evaluating
Rosuvastatin trial,?® which was halted early, probably will demonstrate the benefits
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of rosuvastatin in decreasing major adverse cardiovascular events, and the potential
benefits in elderly patients remain to be seen.

Adverse Effects from Statins

Despite the relative safety of statins, the risks of side effects in the elderly may be
increased because of polypharmacy.® In a study of elderly patients presenting to
a Canadian emergency room, the average number of prescribed medications was
4.2 per patient, and 10.6% of 283 visits were attributed to adverse drug-related
events.®! In the United States, a survey of non-institutionalized adults demonstrated
that 40% of persons older than 65 years of age used five or more medications, and
12% used 10 or more medications.®? Despite the potential for adverse effects, stream-
lining therapies to those with demonstrated clinical benefit may maximize outcomes
and limit the potential for adverse side effects.

Data from the aforementioned trials note that side effects from statin use are equiv-
alent, or at times higher, than in younger patients. Adverse effects from statins are
more common with high doses and when combined with gemfibrozil. In the subgroup
analysis of the PROVE-IT trial, the side-effect profiles were similar between elderly and
younger patients receiving high-dose atorvastatin therapy. Liver function elevations
occurred in 2.3% of older and 2.2% of younger patients, and creatinine phosphoki-
nase elevations occurred in 1.1% versus 1.3%.%° The TNT and SAGE trials noted
an increased number of treatment-related adverse events, however. In the TNT
subgroup study, an increased number of withdrawals and side effects were noted in
older patients who were receiving atorvastatin, 80 mg/d, versus 10 mg/d, and this
increased rate was similar to the rates observed in the 4S trial substudy.®® Adverse
events occurred in 8.3% of patients receiving higher doses versus 5.2% of those
receiving lower doses, and the withdrawal rate was 4.4% in the high-dose group
versus 2.2% in the low-dose group. There also was a slightly greater incidence of
elevation in the liver function values (1.2% versus 0.2%) in the high-intensity group,
but no difference in myalgias or muscle toxicity was observed. The SAGE trial also
noted more frequent elevations in liver function tests (4.3% versus 0.2%; P < .001)
in the atorvastatin, 80 mg, group versus the pravastatin, 40 mg, group. Myalgias
were similar in both groups (3.1% with atorvastatin versus 2.7% with pravastatin;
P = .70), and there were no cases of rhabdomyolysis.?! In the “Z phase” (Zocor,
chronic phase) of the A to Z trial, 2265 patients who experienced ACS and received
simvastatin, 80 mg/d, after a 1-month period of receiving 40 mg/d were compared
with 2232 ACS patients who received placebo for 4 months followed by simvastatin,
20 mg/d.?® The primary end point, which was a composite of cardiovascular death,
nonfatal Ml, readmission for ACS, and stroke, was not achieved. Therapy with high-
dose simvastatin increased myopathy, with nine patients (0.4%) experiencing creati-
nine phosphokinase elevations more than 10 times the upper limit of normal and three
patients developing overt rhabdomyolysis.

Awareness of the potential for adverse side effects with statins is important. Patients
experiencing such effects can be switched to other statins that are metabolized differ-
ently. Lipophilic statins include lovastatin, simvastatin, atorvastatin, and fluvastatin.
The first three drugs are metabolized by the cytochrome p450 3A4 enzyme for conver-
sion to water-soluble metabolites. Hydrophilic statins include pravastatin and rosu-
vastatin, and like fluvastatin, are not metabolized by the cytochrome p450 3A4
system and thus are less likely to have interactions with substances that inhibit this
pathway (including amiodarone, diltiazem, verapamil, high intake of grapefruit juice,
azole fungals, cyclosporine, and macrolides).® Moreover, gemfibrozil has the potential
to increase side effects from all statins except fluvastatin (Lescol), increasing serum
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levels to sixfold by blocking the glucuronidation pathway. Fortunately fenofibrate does
not block this pathway and does not increase statin levels. Thus, substituting fenofi-
brate and using statins that are not metabolized by the cytochrome P450 3A4 isoen-
zyme system such as fluvastatin, pravastatin, and rosuvastatin may limit drug
interactions.

Although there have been reports of an association between statin use and
dementia in the elderly,®* data on this risk are equivocal. Initial studies suggested
decreased risk for dementia with the use of statins.> Subsequent contradictory
reports suggested that statins provide no therapeutic benefit in preventing
dementia.®” Retrospective analysis and flaws in study design have been suggested
as reasons for these discrepant conclusions.®® Although clinical evidence is lacking,
laboratory data suggest a decrease in beta-amyloid generation and cerebral deposi-
tion through cholesterol lowering.®® Preliminary studies suggest that atorvastatin
might be of clinical benefit in the treatment of Alzheimer’s disease;”® larger, prospec-
tive studies on this subject are warranted to offer more definitive conclusions. Like-
wise, conflicting data exist on an association between statin use and age-related
macular degeneration.”’-"? Although the use of statins has been linked to advanced
neurovascular age-related macular degeneration, confounding factors may play
a role, and no definitive conclusions can be made regarding the role of statins in
age-related macular degeneration.”

Other Lipid-Lowering Therapies and Combination Therapy

Although the benefits of statin use in geriatric patients are well established, little has been
published describing the efficacy and safety of use of non-statin therapies (Table 4).

Ezetimibe: efficacy and safety
Ezetimibe is indicated for the reduction of LDL cholesterol, either as monotherapy or in
combination with statins. The Effect of Combination Ezetimibe and High-Dose Sim-
vastatin versus Simvastatin Alone on the Atherosclerotic Process in Patients with
Heterozygous Familial Hypercholesterolemia trial focused attention on the absence
of data regarding the efficacy of simvastatin, 80 mg, plus ezetimibe, 10 mg, in
improving carotid intima media thickness versus simvastatin alone, although LDL
cholesterol levels were significantly lower in the combination group (141 mg/dL versus
193 mg/dL).” Although this study had design flaws that may have precluded benefi-
cial effects of the combination being observed, the most appropriate use of ezetimibe
may be either in combination with statin therapy in patients who cannot reach LDL
cholesterol goals on statin monotherapy or in patients who cannot tolerate statins.
A pooled analysis of 1861 patients showed that in patients over age 65 years the
addition of ezetimibe made no significant difference in the incidence of serious side
effects after 12 weeks of therapy, although discontinuation for possible side effects
was greater in the small population of patients over age 75 years.”® Substantially
more patients taking ezetimibe-plus-statin therapy in this meta-analysis were at or
below target LDL cholesterol levels, irrespective of age. The product-prescribing
supplement for both ezetimibe and combination ezetimibe/simvastatin (Vytorin) noted
no increase in adverse events in geriatric patients in the trials reviewed for Food and
Drug Administration (FDA) approval.

Fibrates: efficacy and safety

Fibrates, including gemfibrozil and fenofibrate, are indicated for monotherapy or for
adjunctive therapy for treatment of dyslipidemias, particularly in patients who have
hypertriglyceridemia and/or low HDL cholesterol. Few data, however, support the
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Table 4

Non-statin lipid-lowering therapies

Drug

Suggested Use

Side Effects

Ezetimibe

Combined use with high-
dose statins for goal LDL
reduction or with low
statin doses to minimize
side effects

No increase in side effects
with use in elderly

Fibrates (gemfibrozil,
fenofibrate)

Monotherapy or
combination therapy in
patients who have
hypertriglyceridemia and/
or low HDL; limited study
of their benefits in geriatric

Increased risk for
rhabdomyolysis with
combined use of
gemfibrozil and statins;
gemfibrozil also decreases
warfarin metabolism

patients

Niacin Monotherapy or
combination therapy
for elevated LDL,
hypertriglyceridemia,
and low HDL

Flushing (less common with
sustained-release
formulation), worsening
glycemic control in
diabetics; no increase in
side effects among
geriatric patients

Combined with statins; No serious side effects
outcomes data limited in

geriatric patients

Omega-3 fatty acids

Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein.

efficacy of these medications in patients over age 65 years. Many of the largest
randomized trials of fibrate limited or disallowed the enrollment of geriatric patients:
the maximum age was 72 years in the Veterans Affairs High-Density Lipoprotein
Cholesterol Intervention Trial,’® 74 years in the Bezafibrate Infarction Prevention
Trial,””"® and 55 years in the Helsinki Heart Study.”®

The Fenofibrate Intervention and Event Lowering in Diabetes study investigated the
use of fenofibrate versus placebo in 9795 patients who had diabetes and reported
a small decrease in the overall number of total cardiovascular events in the fenofibrate
group. Patients between age 65 and 75 years composed about 40% of the study pop-
ulation,®° but in subgroup analysis these patients did not have any significant benefit
from fibrate treatment.®’ The Action to Control Cardiovascular Risk in Diabetes
(ACCORD) trial, still in progress, has a maximum age of 79 years and may help clarify
the benefit of fenofibrate in geriatric patients.®?

Fibrate therapy is associated with a low incidence of several potential side effects,
including increased rash, gastrointestinal complaints, increased serum creatinine level,
muscle aches, rhabdomyolysis, liver function abnormalities, and deep vein throm-
bosis.8385 An increase in adverse events has been noted with gemfibrozil in patients
who concurrently are using statins or who have renal insufficiency, and thus caution
should be used in geriatric patients who fall into these categories.85 A significant
increase in serum creatinine during fibric acid therapy should prompt lowering the
dose by one half to one third; and with a glomerular filtration rate less than 30 mL/
min/1.73 m? body surface area, the fenofibrate dose should be 48 mg/d rather than
145 mg/d. It is not clear that incidence of adverse effects of fibrate monotherapy is
otherwise increased in geriatric patients. There are isolated reports of increased
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prothrombin time in two geriatric patients®”:88 and one non-geriatric patient®® taking
stable doses of warfarin after starting fibrate therapy.

Niacin: efficacy and safety
Niacin, or nicotinic acid, also is indicated as either monotherapy or adjunctive therapy
for treatment of elevated LDL cholesterol, hypertriglyceridemia, and/or low HDL
cholesterol. The largest outcome trial, the Coronary Drug Project, showed reduced
incidence of Ml and a mortality benefit for niacin compared with placebo, but enroll-
ment was restricted to patients age 35 to 64 years. The Arterial Biology for the Inves-
tigation of the Treatment Effects of Reducing Cholesterol 2 trial compared carotid
intima media thickness in 167 patients (mean age, 67 years) receiving moderate-
dose statin therapy and randomly assigned to 1 g niacin or placebo and found a signif-
icant benefit in the niacin group. Adverse cardiac events were fewer in the niacin
group; the study was not powered to detect a significant effect on clinical events.*°
Niacin has been associated with flushing, as well as gastrointestinal side effects and
rare hepatotoxicity.®® Flushing is less common with sustained-release niacin (eg, Slo-
Niacin) than with immediate-release niacin, but hepatotoxicity at higher doses is
greater. In addition to the side effects, concerns about worsening glycemic control
in diabetics have limited use of this medication, but a recent review of the subject
concluded that this risk may be limited.® The product-prescribing supplement for
extended-release niacin (Niaspan) noted no increase in adverse events in geriatric
patients in the trials reviewed for FDA approval.

Omega-3 fatty acids: efficacy and safety

Omega-3 fatty acids are dietary supplements and thus are not regulated by the FDA,
with the exception of a proprietary formulation (Lovaza) indicated for treatment of
patients who have hypertriglyceridemia. They have little effect on the serum levels
of LDL cholesterol and HDL cholesterol®® and thus may be most effective when
combined with statins; this combination seems to be both safe and effective.93%
The Gruppo ltaliano per lo Studio della Sporavvivenza nell’Infarto Miocardico-Preven-
zione study demonstrated a decrease in sudden cardiac death after Ml among
patients receiving n-3 polyunsaturated fatty acid (850-882 mg eicosapentaenoic
acid and docosahexaenoic acid).?>% Data on the benefits in of omega-3 fatty acid
therapy in geriatric patients are lacking, however.

The safety of omega-3 fatty acid supplements has been demonstrated in geriatric
patients, particularly in studies investigating their effects on the progression of
dementia.®” Despite the antiplatelet effects, there does not seem to be a significant
clinical risk of bleeding, even when with omega-3 fatty acid therapy is added to other
antithrombotic agents.%?%8

SUMMARY

Despite the proven benefits of lipid-lowering therapy in elderly patients, the agents are
underused in this population. A retrospective cohort study of 34,501 persons older
than 65 years noted that the persistence of statin therapy in older patients declines
over time, and nonwhite race, lower income, older age, depression, dementia, and
occurrence of CHD events after starting treatment were independent risk factors for
the discontinuation of therapy.®® Nonetheless, increased awareness of the importance
of risk-factor modification in the elderly has led to earlier treatment of dyslipidemia.
After the publication of the NCEP ATP Il guidelines, the use of statins in the elderly
increased, %% and it is hoped that this change will translate into clinical benefit. Multiple
primary and secondary trials have demonstrated that the benefits of statins in geriatric
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patients are equivalent to or greater than the benefits in younger patients because
there is the same RRR in older persons and a greater ARR. Although side effects
may be slightly increased with high-dose statin therapy, careful vigilance in monitoring
drug interactions and limiting polypharmacy can reduce these effects. In patients who
do not meet LDL cholesterol targets or who have concomitant hypertriglyceridemia or
low HDL cholesterol, combination therapy with non-statin agents can be considered.
Considering the burden of atherosclerotic disease in the geriatric population, modifi-
cation of risk factors is essential. Anti-lipid therapy plays a vital role in reducing cardio-
vascular events and should be considered in most geriatric patients when applicable.
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