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Summary

Cardiovascular disease is strongly age-related, and
is the leading cause of death in older people.
Several well-publicized trials have recently
reported that statin drugs (HMG CoA reductase
inhibitors) are effective in lowering cholesterol
and in reducing the risk of myocardial infarction
and stroke. In order to determine whether the
results of these trials are relevant to our ageing
population, we examined the representation of
older people and women in randomized controlled
trials of statin drugs. A systematic search of the
medical literature from 1990 to 1999 was done to
identify randomized placebo-controlled trials of
statin drugs which evaluated clinical end-points—
myocardial infarction, stroke or death. We identi-
fied 19 trials: 15 secondary prevention and four

primary prevention. The mean age, age range and
gender of the participants in these trials were
determined. In the secondary prevention trials, the
total number of patients randomized was 31 683,
with a combined mean age of 58.1 years. No trial
enrolled people beyond the age of 75 years, and
only 23% of the trial population was female.
The four primary prevention trials randomized
a combined total of 14 557 subjects with a
mean age of 56.9 years. Only 10% of study
participants were female. Statin drug trials have
suffered from age and gender bias, having been
mainly conducted in middle-aged male popula-
tions. The extrapolation of evidence from these
trials to older people and women needs further
evaluation.

Introduction

Cardiovascular disease is the leading cause of death
in older people,' but they are less likely to receive
cardioprotective treatment or interventions recom-
mended by guidelines.” Lowering cholesterol has
been shown to reduce the risk of coronary heart
disease and stroke.** The current National
Cholesterol Education Programme’s guidelines for
the management of high serum cholesterol raise
questions about the extrapolation of evidence to
older people on the basis of trials carried out in
middle-aged patients, but recommend that physi-
cians maintain a positive attitude towards the

potential benefits of cholesterol reduction in the
older patient.”

Serum cholesterol is a strong predictor of
coronary heart disease and all-cause mortality in
middle-aged populations,® but there has been
conflicting evidence regarding the risk associated
with hypercholesterolaemia in older populations.”®
The pathophysiology of coronary heart disease is
not fundamentally different in younger and older
patients. The relative risk predicted by high serum
cholesterol appears to decrease in people over
75 years of age,’ but because older people have
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much more atherosclerosis and cardiovascular
disease, elevated cholesterol has more attributable
risk for coronary events in the old compared with
the young.'® Statins (hydroxy-methyl-glutaryl-
CoenzymeA reductase inhibitors) have been
shown in several large-scale intervention studies
to be effective in lowering cholesterol and in
reducing coronary events and stroke.'' Subgroup
analysis of these trials has been interpreted as
showing statins to be effective in older popula-
tions."> However, older people and women are
often under-represented in clinical trials,"* and this
bias in trials may give rise to bias in clinical
practice, particularly in this era of evidence-based
medicine.'* We examined the representation of
people aged 70 years and over, and of women,
in the published randomized controlled trials of
statin drugs.

Methods

We conducted a computerized search of the
MEDLINE database for the last 10 years (1990-
1999) and identified randomized controlled trials of
statin drugs. Search terms used were hydroxy-
methyl-glutaryl-CoA-reductase inhibitors, statins,
lovastatin, simvastatin, pravastatin, fluvastatin, or
atorvastatin, and myocardial infarction, cerebrovas-
cular accident or stroke. Searches were limited
to articles published in the English language, and
to those conducted on human subjects. We also
searched the reference lists of published trials of
statin drugs, the published overviews, EMBASE, the
Cochrane collaboration database and approached
the pharmaceutical industry for any additional
information. The inclusion criteria for our study
were: (i) randomized placebo-controlled trials of
statin drugs alone; (i) mortality and/or myocardial
infarction and/or stroke were study end-points; and
(iii) the intervention period lasted at least 6 months.
We excluded studies which did not examine
clinical outcome end-points, those which were
not placebo-controlled and trials of multi-factorial
interventions. Those trials meeting our eligibility
criteria were then scrutinized to identify the age
range and gender of patients enrolled, and the
gender distribution and mean age of the combined
trial populations were calculated.

Results

We identified 19 trials which met our eligibility
criteria. Of these, 15 were secondary preven-
tion'"">2% ‘and four were primary prevention
studies.???

Among the secondary prevention trials, (Table 1)
six trials randomized >1000 patients each, and
four of these trials essentially contributed the bulk
of patients.''"'>?*2” The total number of patients
randomized in 15 secondary prevention trials was
31683. The mean age of this combined study
population was 58.1 years.

The LIPID study,?” a substantial secondary preven-
tion study with over 9000 patients, had a mean
study population age of 62 years. The other studies
with mean ages in low 60s rather than in the low
50s were all much smaller.'”?'2* In general, the
study population mean age increased slightly with
advancing year of publication from 1991 to 1999.
The age ranges of patients randomized in various
secondary prevention trials indicate that none of the
trials enrolled anyone beyond the age of 75 years.
Two of the larger secondary prevention trials,
EXCEL' and 4S,** enrolled patients only up to the
age of 70 years.

The gender distribution of the secondary preven-
tion trials was highly skewed towards men. Of 31
683 patients in the combined study population,
24 447 were male (77%). REGRESS?> randomized
only male patients. EXCEL'® had significant female
participation (41%). Only two trials'"""> in the
secondary prevention group gave any data about
the ethnicity of the study population; both were
North American and had 92 % White participation.

In the primary prevention category (Table 2),
two trials, WOSCOP?® and AFCAPS®*? contributed
most of the patients. The total number of patients
randomized in these four trials was 14 557, and the
mean age of the combined study population was
56.9 years. WOSCOP only enrolled patients up to
the age of 64 years; AFCAPS included patients
up to the age of 73 years. ACAPS,?® which was
a smaller primary prevention study included
patients up to age 79 years, but the mean age was
still only 62 years.

WOSCOP*® and KAPS?' enrolled men only and
AFCAPS*? enrolled 85% men. ACAPS had more
significant female representation (48%). Overall,
of the 14557 subjects in the combined study
population, 13129 were male (90%). Two trials
gave information about the ethnicity of the study
population: ACAPS*® and AFCAPS.*? Both were
North American studies, and reported that 92%
and 89%, respectively, of their study populations
were White.

Discussion

Statins have recently received a lot of attention,
given their benefits in reducing coronary heart
disease, stroke and mortality.”'23'27'30 However,



Table 1

Secondary prevention trials

Name of trial Patients Mean follow-up  Mean age of Age range of  Sex ratio of Reduction Significant change in  Ethnicity of trial
and year of randomized (months) trial population  patients at trial populations achieved in clinical outcome populations
publication (n) at baseline baseline (males:females) LDL-cholesterol  (Ml/Stroke/Death)
(years) (years) (%) achieved
EXCEL, 1991'° 8245 12 54 18-70 59:41 24% No 92% White
MARS, 1991'¢ 270 26 58 37-67 91:9 38% No NA
SAHNI, 1991" 157 6 64.2 NA 71:29 20% No NA
Pravastatin 1062 12 55 20-69 77:23 26% Ml NA
Multinational
Trial, 19938
CCAIT, 1994'"° 331 24 52 27-70 81:19 29% No NA
PLAC I, 1994%° 408 36 57 NA 79:21 28% MI | NA
PLAC II, 1994°' 151 36 63 50-75 85:15 29% Ml NA
MAAS, 199422 404 48 55.6 30-67 89:11 31% No NA
4S, 199423 4444 64 58.1 35-70 82:18 38% Ml |, death NA
Lovastatin 404 6 62 NA 72:28 34% No NA
Restenosis, 1994%4
REGRESS, 19952° 885 24 55.5 <70 Men only 29% Ml NA
CARE, 1996 4159 60 59 21-75 86:14 32% Ml , stroke | 92% White 8% other
PREDICT, 19972° 695 6 58.2 31-75 84:16 24% No NA
LIPID, 199827 9014 72 62 31-75 83:17 25% Ml |, stroke |, death] NA
FLARE, 199928 1054 9 60 NA 83:17 33% Ml , death | NA

NA, not available; MI, myocardial infarction.
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Table 2 Primary prevention trials

Ethnicity of trial

populations

Significant change in
clinical outcome
(MI/Stroke/Death)

Mean follow-up ~ Mean age of Age range Sex ratio of Reduction
trial populations
achieved

(months)

Patients

Name of trial

achieved in

of patients

trial population
at baseline
(years)

randomized

and year of

LDL-cholesterol

(%)

(males: Females)

at baseline
(years)

publication

92% White

NA

No

28
26
27
25

52:48
Men

Men

40-79

62

34
57
36
62

910
6595

ACAPS, 1994%°

Ml |, death |

No

45-64
44-65

55.3
57
58

WOSCOP, 1995°
KAPS, 19953

NA

447
6605

89% White

Ml

85:15

45-73

AFCAPS, 19982

3% Black

7% Hispanic
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NA, not available; MI, myocardial infarction.

people over 75 years of age have been excluded
from these trials (Table 1). Three of the larger
secondary prevention trials have reported benefits
of cholesterol lowering that are similar in young and
‘old’. These reports are based on subanalysis of the
4S study®® which enrolled patients up to the age of
70 years, and the CARE'" and LIPID?” studies which
enrolled patients up to the age of 75 years. Thus at
the moment, there is no substantial data for patients
over the age of 75 years.

There are even fewer data for older women,
despite the fact that hypercholesterolaemia may be
associated with higher relative risk for coronary
heart disease in older women than in older men.?*”
Indeed, in general, there is little evidence for the
benefits of statin therapy in women of any age. One
of the few trials to enroll women in substantial
proportions was EXCEL'> (mean age 54 years and
41% women), and this trial was of short duration
and did not show any significant benefits in reduc-
ing mortality, myocardial infarction or stroke.
Neither was there any statistically significant reduc-
tion in mortality, myocardial infarction or stroke
in ACAPS,?? a primary prevention study enrolling
48% women. Significant benefits have only been
demonstrated for women when primary prevention
trials and secondary prevention trials have been
pooled.>*?> The under-representation of women
may relate in part to excluding women of child-
bearing age. However, the exclusion of older
women cannot be justified. CARE enrolled more
older women than younger women, but even
within the 65-75 year age range, the male:female
ratio was >4:1."?

The high attributable risk of hypercholesterol-
aemia for CHD in older populations means that
primary prevention may be particularly important in
this group. The main primary prevention studies
WOSCOP*® and AFCAPS*?* had predominantly
middle-aged men as their target populations. It is
not known whether data from these trials can be
extrapolated to older populations.

Ethnicity has largely been ignored in these trials,
despite being of major interest for several reasons.
The numbers of older Asian and Black people in
both Britain and North America are currently
increasing. These ethnic population groups have
high vascular risk, and in the next 50 years, the
major predicted global increase in vascular disease
will be in Asia and Africa, where dramatic shifts
in the population age structure are occurring.
A Cochrane systematic review of hypertension’®
has highlighted the importance of ethnicity in vas-
cular risk reduction, significant mortality benefits
occurring with hypertension treatment in African
American women of any age, but in Caucasian
women only if aged 55 years or more. It is clearly
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unsatisfactory to base treatment and prevention
strategies for these important major populations
on data extrapolated from middle-aged White men.

In conclusion, evidence is still lacking from
randomized controlled trials on which to base lipid-
lowering treatment strategies for older patients
(>75 years) and women. The ongoing PROSPER
study of pravastatin®” in older people should add-
ress some of these issues, having enrolled 2806 men
and 2998 women aged 70-82 years. Populations
with high cardiovascular risk, namely older people,
women, and ethnic groups with known high risk,
are potentially major targets for risk-lowering
interventions in clinical practice, and should not
be excluded from clinical trials.
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