Measurement and Management of Hyperlipidemia for
the Primary Prevention of Coronary Heart Disease
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Background: As part of the National Cholesterol Education Program (NCEP) two expert panel reports (1988,
1993) recommend serum cholesterol measurements in all adults aged 20 years and older and cholesterol-
lowering treatment for those with abnormal levels.

Methods: All major drug intervention trials for primary prevention of coronary heart disease were re-
viewed. Similarly, selected studies on risks of dyslipidemia and benefit of therapy for the elderly and for
women without coronary heart disease were analyzed. These studies were evaluated to test the soundness of
the NCEP panel’s recommendations. :

Results and Conclusions: Five major randomized drug intervention trials for primary prevention of
coronary heart disease showed that cholestyramine, gemfibrozil, clofibrate, and pravastatin can reduce the
rate of nonfatal myocardial infarctions in middle-aged men. All-cause and ischemic heart disease mortality
were increased by clofibrate and unaffected by the other three drugs. Extrapolation of these findings to
women and older and younger men is unwarranted because there is no evidence that either diet or drugs
provide primary protection from coronary heart disease in these groups. It is uncertain whether dyslipi-
demia is a risk factor for coronary heart disease in the elderly. The annual cost of drugs for full implementa-
tion of the panel’s recommendations ranges from $6 billion to $11.5 billion and an additional $13 billion
will be required for initial screening, classifying, and monitoring serum cholesterol levels. Potential adverse
consequences of a national program include possible risks from low cholesterol levels, drug side-effects, and

disease labeling. (J Am Board Fam Pract 1998;11:12-22.)

In an attempt to reduce morbidity and mortality
from coronary heart disease, the National Heart,
Lung and Blood Institute initiated the National
Cholesterol Education Program in November
1985.1 To support this program, they appointed
an expert panel that in 1988 published specific
guidelines for the classification and treatment of
persons with elevated blood cholesterol levels.?
The expert panel recommended total serum
cholesterol measurements in all adults aged 20
years and older and cholesterol-lowering treat-
ment for persons whose low-density lipoprotein
(LDL) cholesterol levels are 160 mg/dL or greater
and for persons with coronary heart disease or two
risk factors for cardiac disease whose LDL-cho-
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lesterol levels equal or exceed 130 mg/dL. They
proposed dietary treatment initially, supple-
mented with drug therapy for persons who do not
achieve the minimum goals after 6 months of in-
tensive dietary therapy.

Several criticisms followed publication of the
expert panel’s population approach to primary
prevention. These criticisms focused on costs of
national screening,’-6 risk-benefit ratios of diag-
nosis and treatment interventions ,’-!% increased

workload for busy primary care physicians,® the

prevailing inaccuracy of blood cholesterol test-
ing!!13 and extrapolation of results of clinical tri-
als in middle-aged men to women!4!6 and to
young!417 and elderly men.!*18.1 Some expressed
concern about the apparent poor prognosis of
persons with low blood cholesterol levels.!” Oth-
ers pointed out that in major trials,?*-2° lowering
blood cholesterol levels did not reduce all-cause
mortality in persons without heart disease. A sec-
ond report of the expert panel, published in 1993,
amended recommendations of the first report and
responded to some of the criticisms.

The essential features of the second report of
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the expert panel are similar to those of the first re-
port. The panel suggested that total serum choles-
terol be measured in all adults aged 20 years and
older. Treatment recommendations were linked to
levels of serum cholesterol similar to those sug-
gested in the first report. A few changes distin-
guish the second report from the first; these
changes include recommendations for more in-
tensive treatment and lower targets of LDL-cho-
lesterol levels for patients with existing coronary
heart disease. Less intensive treatment was sug-
gested for most young adult men (younger than
35 years) and for premenopausal women with
LDL-cholesterol levels in the range of 160-220
mg/dL. They added age as a major risk factor for
coronary heart disease and suggested a somewhat
more aggressive approach to treatment of high-
risk postmenopausal women and asymptomatic el-
derly patients. Increased emphasis was given to
high-density lipoprotein (HDL) blood levels (now
added to the initial cholesterol testing and desig-
nated as a negative risk factor), and to weight loss
and physical activity as components of dietary
therapy. In operational terms the public health
recommendations for primary prevention re-
mained unchanged in that all adult patients are
tested and classified by lipoprotein status, but with
an expanded test profile. The only major change
in treatment recommendations was delay of drug
therapy in young adults until LDL-cholesterol
levels exceed 220 mg/dL.

This article is a critical review of the National
Cholesterol Education Program’s current recom-
~ mendations for the primary prevention of coro-
nary heart disease. A complete review of the litera-
ture for each of the following sections is beyond
the scope of this report. Instead, we reviewed the
major studies. For controversial issues we chose a
sufficient number of studies to define the contro-
versy, while attempting to avoid preferential cita-
tion of trials that support a particular position.3!

Issues Related to Primary Prevention
Effectiveness of Cholesterol-Lowering Measures
There have been five major randomized, blinded,
placebo-controlled, drug intervention trials for
the primary prevention of coronary heart dis-
ease.?0-29 Results of these studies are summarized
in Table 1. The first is a report from Finland,?0-23
a randomized, multifactorial primary prevention
trial for vascular diseases, hyperlipidemia, hyper-

tension, smoking, obesity, and abnormal glucose
tolerance. A group of 612 high-risk men whose
conditions were treated with diet, hypolipidemic
drugs (mainly probucol and clofibrate), and and-
hypertensive drugs (mainly diuretics and B-block-
ers) were compared with 610 matched, high-risk
men and 593 low-risk men who were not offered
treatment. High-risk men had at least one of the
following risk factors measured twice in consecu-
tive tests: serum cholesterol levels of 270 mg/dL
or higher, serum triglyceride levels of 149 mg/dL
or higher, systolic blood pressure 160 mmHg or
higher, diastolic blood pressure 95 mmHg or
higher, smoking more than 10 cigarettes per day,
120 percent or more relative body weight, and a 1-
hour glucose tolerance test reading of 162 mg/dL
or more.

Within a S-year period all risk factors were sig-
nificantly reduced in the treated group when com-
pared with the high-risk control group. Serum
cholesterol levels in the high-risk intervention
group fell from 275 to 259 mg/dL (P < 0.001) but
rose in the high-risk control group to 278 mg/dL.
Occurrence of stroke was significanty reduced in
the intervention group when compared with the
high-risk control group. Cardiac and all-cause
mortality, as well as nonfatal myocardial infarcton
rates, were all higher in the intervention group
than in either the high- or low-risk control
groups, but these differences were not statistically
significant.

At an 11-year follow-up review, all-cause mor-
tality in the intervention group was significantly
higher than in the high-risk control group (4.9
percent versus 3.9 percent, P < 0.04) and in the
low-risk group (1.8 percent, P < 0.03). Although
the difference in cardiovascular deaths between
the high-risk groups was not significant at 11
years, it reached significance at 15 years (5.6 per-
cent versus 2.3 percent, P = 0.001). Neither multi-
ple logistic regression analysis of confounding fac-
tors nor the accompanying editorial provided a
“logical, scientifically convincing explanation” for
excess mortality in the group that received the in-
tensive intervention.?3

The largest double-blind drug intervention
trial is a World Health Organization study of
clofibrate compared with placebo.2426 In this col-
laborative study 15,745 men aged 32 to 59 years at
entry were divided into three groups and observed
for an average of 5.3 years. Group 1, chosen at
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Table 1. Primary Prevention Trials.

Year Cohort Partici-  Follow- Nonfatal All-cause
Enrollment pants up MIs CHD Deaths Deaths
Trial Began Intervention (No.) V7] RR@O5% C) RR(95% CDH RR (95% CI)
Finland?? 1972 Clofibrate or 1222 5.0 1.9 4.0 2.0
probucol & (0.8-4.9) (0.5-36) (0.7-5.8)
multiple risk
factors
WHOQ?6 1965 Clofibrate 10627 53 0.75* 1.1 1.3t
(0.6-0.9) 0.7-1.7) (1.0-1.6)
Helsinki?? 1980 Gemfibrozil 4081 5.0 0.631 0.84 1.1
and diet (0.4-0.9) (0.4-1.9) (0.7-1.6)
LRC-CPPT? 1973 Cholestyramine 3806 7.4 0.82% 0.79 1.0
and diet (0.7-1.0) (0.5-1.3) 0.7-1.3)
Scotland?® 1989 Pravastatin 6595 4.9 0.70§ 0.73 0.8
and diet (0.6-0.9) (0.5-1.1) (0.6-1.0)

MI - myocardial infarction, CHD - cardiovascular disease, CI - confidence interval, RR - relative risk.

*P=0.01.

1P =0.016.

$P = 0.048 - significant when combined with CHD deaths.
§P=0.001.

random, comprised one half of the men who
tested in the upper third of serum cholesterol lev-
els. Group 2 comprised the other half, and group
3 was randomly chosen from those with serum
levels in the lower third. Group 1 men received
clofibrate, and the other two groups were given
olive oil capsules as placebo.

Cholesterol levels rose in the control groups
but fell 9 percent in the clofibrate group. Nonfatal
myocardial infarctions occurred in 4.6 percent of
group 1 (clofibrate) men compared with 6.2 per-
cent in group 2 (P < 0.05). Comparable figures for
ischemic heart disease deaths were 1.3 percent and
1.2 percent for group 1 and group 2, respectively
(not significant). All-cause mortality was signifi-
cantly higher (P < 0.05) in the clofibrate group
compared with the two placebo groups: 4.9 per-
cent for group 1, 3.8 percent for group 2 and 2.9
percent for group 3. The differences in mortality
could not be explained by excess ischemic heart
disease or accident and violent deaths, but oc-
curred from other medical causes. The number of
cholecystectomies was significantly increased in
the treatment group as compared with the others:
2.1 percent for group 1, and 0.9 percent for
groups 2 and 3 (P < 0.001).

~ The principal investigators subsequently re-
ported a 9.6-year follow-up?® and published a final
report with a mean observation period of 13.2
years.26 Death rate in the clofibrate-treated group

continued to be significantly higher than in the
other groups at 9.6 years (P < 0.01). In the final
follow-up report the number of deaths in the
clofibrate-treated group was no longer signifi-
cantly different from those in the other groups.

The Helsinki Heart Study compared gemfi-
brozil with placebo in 4081 asymptomatic men
aged 40 to 55 years with LDL levels that exceeded
199 mg/dL.27 After 5 years, as compared with
placebo, the gemfibrozil group had fewer nonfatal
myocardial infarctions (2.19 versus 3.50 percent)
and fewer fatal myocardial infarctions (0.29 versus
0.39 percent).When the two end-points were
taken together, the reduction was statistically sig-
nificant (P < 0.02). All-cause mortality was 2.19
percent in the gemfibrozil group compared with
2.07 percent in the placebo group. Significant and
sustained reductions in total cholesterol and LDL
levels of almost 9 percent were achieved in those
taking gemfibrozil but were virtually unchanged
in the control group. In the gemfibrozil group
there were nonsignificant increases in gall bladder
operations (18 versus 12), eye operations (17 ver-
sus 12), and cataract surgery (7 versus 3) and sig-
nificantly more gastrointestinal operations (81
versus 53, P < 0.02) when compared with the con-
trol group. ,

The Lipid Research Clinics Coronary Primary
Prevention Trial (LRC?®) compared the effect of
cholestyramine with placebo in 3806 men aged 35
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to 59 years whose serum cholesterol level after di-
etary intervention was at least 265 mg/dL and
whose LDL-cholesterol level was at least 190
mg/dL. Dietary intervention was continued
throughout the trial and initially achieved approx-
imately 5 percent reduction in both total and
LDL cholesterol levels in all participants. After 7
years, total and LDL cholesterol levels fell an ad-
ditional 9 percent (P < 0.001) in the cholestyra-
mine group but were unchanged in those given
placebo. All-cause mortality was nearly identical
in both groups (3.7 and 3.6 percent in the control
and cholestyramine groups, respectively), al-
though it was not considered a primary end point.

The major benefit for the group taking
cholestyramine was an attributable risk reduction
of 1.7 percent for definite myocardial infarctions.
Statistical significance of P = 0.048 was reached by
adding reductons in proved myocardial infarction
to deaths from coronary heart disease, since nei-
ther alone was significant. The nonsignificant de-
crease in coronary heart disease deaths (0.4 per-
cent) was cited as a 24 percent reduction in
relative risk. The cholestyramine-treated group
had more gall bladder operations (36 versus 25)
and more gastrointestinal malignancies (21 versus
11), although these differences were not statisti-
cally significant. The authors summarize the im-
portance of their findings as follows:

" These results could be narrowly interpreted to
apply only to the use of bile acid sequestrants in
middle-aged men with cholesterol levels above 265
mg/dL (perhaps 1 to 2 million Americans). The
trial’s implications, however, could and should be
extended to other age-groups and women and
since cholesterol levels and CHD risk are continu-
ous variables, to others with more modest eleva-
tions of cholesterol levels.

Strongest evidence of benefit for cholesterol
lowering comes from a study from Scotland of
6595 men aged 45 to 64 years, randomized to re-
ceive pravastatin or placebo. During a 5-year pe-
riod, the drug-treated group had average total
cholesterol reductions of 26 percent and HDL
cholesterol levels rose by 5 percent. Definite non-
fatal myocardial infarctions had an absolute reduc-
ton of 2.4 percent (P < 0.001) and coronary heart
disease deaths 0.5 percent (P = 0.13). All-cause
mortality was also reduced in the group receiving
drugs; 4.1 versus 3.2 percent (P = 0.054, incor-

rectly reported by the authors as 0.051). There
were no significant differences between the
placebo groups and treatment groups in with-
drawal from the study or adverse effects. All sub-
groups appeared to benefit, although a reduction
of 3.2 percent in the primary end point (nonfatal
myocardial infarcts and deaths caused by coronary
heart disease) in patients with preexisting heart
disease did not reach statistical significance, prob-
ably because the number of events was too few.??

Comment

Data from these five major studies indicate that
lowering cholesterol with cholestyramine, gemfi-
brozil, clofibrate, and pravastatin in middle-aged
men reduces the rate of nonfatal myocardial in-
farctions (4 of § studies, significant reduction in
3). The absolute risk reduction is modest, with a
0.8 to 2.4 percent decrease during a 5.0- to 7.4-
year follow-up period. All-cause and ischemic
heart disease mortality are not significantly re-
duced by cholestyramine or gemfibrozil and are
increased by clofibrate. Although there were non-
significant reductions in all-cause mortality, the
reduction in deaths caused by coronary heart dis-
ease in the pravastatin study almost reached sig-
nificance. Better results achieved with pravastatin
compared with cholestyramine, gemfibrozil, and
clofibrate could relate to its greater ability to
lower cholesterol levels (26 percent versus 9 per-
cent). ' ,

To ‘conserve resources and prevent anxiety
from disease labeling, risks and benefits should be
discussed before obtaining a screening serum cho-
lesterol test. Limiting screening to patients with
diabetes mellitus or those with a family history of
coronary heart disease or of type II hyperlipi-
demia of Frederickson might also be prudent. If a
dietary intervention fails, it might be reasonable to
offer cholestyramine, gemfibrozil, or pravastatin
to middle-aged men with elevated cholesterol lev-
els (LDL cholesterol 130 to 159 mg/dL) for pri-
mary prevention along with a full explanation of
both benefits and adverse consequences of these
drugs. Given the results from studies using clofi-
brate, few clinicians will use this drug. Although
the cost of pravastatin is substantially higher than
the other two drugs, its greater cholesterol-lower-
ing effect and relative absence of reported adverse
side effects will most likely make it the favored
drug. '

T
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Table 2. Cholesterol Levels and Risk of Cardiovascular Disease in the Elderly.

Number of Age Follow-up Morrtality, Mortality, Nonfatal
Study Participants \7) \7) All-cause CHD MI
Krumholz et al*? 997 270 24.0 NS NS NS
Framingham!8.19 5209 40-80 300 NS>50y NS>60y - Not reported
Bronx Aging?? 350 75-85 10.0 NS for TSC NS for TSC NS for TSC
Low HDL, men* LowHDL,men* LowHDL, men*
Honolulu?* 1480 65-74 12.0 Not reported Men with Men with CHD
: nonfatal MI* mortality*
Rubin et al*$ 2746 60-79 10.1 Not reported Men* Not reported
Barrett-Conner etal’é 3187 50-79 29.0 Men 50-64 y* Men 50-64 y* Not reported
Women 65-79 y*
Aronow et al’? 708 62-103 22.0 Not reported Nonfatal MI if Nonfatal MI if
previous CHD* previous CHD*

. CHD - coronary heart disease, MI - myocardial infarction, NS - not statistically significant, TSC - total serum cholesterol, HDL -

high-density lipoprotein.
*Statistically significant.

Extrapolation to Other Groups :

It is helpful to explore whether the findings from
these studies on primary prevention should be ex-
trapolated to groups other than middle-aged men,
as suggested by the authors of the Lipid Research
Clinics study?8 and advocated by the two expert
panel reports.230

Age

There are no studies on the use of medication to
lower cholesterol for primary prevention of heart
disease in the elderly or young adults. In the ab-
sence of such research, evidence as to whether hy-
percholesterolemia is a risk factor in these age-
groups should be examined. There are at least 7
studies that address this issue for the elderly. Table
2 summarizes findings from these studies.

The most recent is an article by Krumholz and
coworkers.32 They observed a community-based
cohort of 997 persons older than 70 years for 4
years. When they compared persons having total
serum cholesterol levels of 240 mg/dL or higher
with those having cholesterol levels of less than
200 mg/dL and compared those in the lowest ter-
tile of HDL cholesterol levels with those in the
highest tertile, they found no significant differ-
ences in all-cause mortality, coronary heart disease
mortality, or hospitalization for myocardial infarc-
ton or unstable angina. The sample size was suffi-
cient for more than an 80 percent power to detect
a relative risk of 1.6 in all-cause mortality for the
highest serum cholesterol level group when com-

pared with the lowest serum cholesterol level
group. They concluded that neither hypercholes-
terolemia nor low HDL cholesterol levels are im-
portant risk factors in older persons.

These findings are in agreement with those re-
ported from the Framingham Heart Study. In this
study of 5209 men and women observed from
1948 through 1980, there were no significant rela-
tions between elevated serum cholesterol levels
and all-cause mortality or coronary heart disease
mortality in women aged 50 years and older and
men aged 60 years and older. Above the age of 80
years the correlation was negative. The authors
conclude that “at the present time there is no de-
finitive basis for recommending lipid-lowering
treatment in elderly men and women.”18.19

In the Bronx Aging Study, a 10-year prospec-
tive follow-up study of 350 persons aged 75 to 85
years, elevated total serum cholesterol level was
not an independent risk factor for cardiovascular
disease or all-cause mortality. Low HDL choles-
terol levels, however, were significantly associated
with myocardial infarction, cardiovascular disease,
and all-cause mortality. In the multivariate analy-
ses, previous myocardial infarction, diabetes, and
hypertension at baseline were tested, but only hy-
pertension was independently related to death in
men.? '

These data contrast with those reported by
other investigators. The Honolulu Heart Pro-
gram observed 1480 men aged 65 years and older
for an average of 12 years. A comparison between
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subjects with upper and lower quartle serum cho-
lesterol levels showed a statistically significant (P =
0.006) increase in coronary heart disease rates for
men in the highest quartile.’* The relative risk for
elevated systolic blood pressure and a history of
diabetes exceeded that of elevated total cholesterol
but was less than that of number of cigarettes
smoked daily. Similarly, Rubin and colleagues3’
observed 2746 men aged 60 to 79 for approxi-
mately 10 years and found significantly more
deaths from coronary heart disease in persons in
the highest serum cholesterol quartile as com-
pared with those in the lower three quartiles com-
bined. This effect was independent after adjusting
for age, systolic blood pressure, and smoking.
Baseline data for these variables or for diabetes
were not reported.

Barrett-Connor and colleagues’¢ observed a
cohort of 3187 adults aged 50 to 79 for at least 9
years. In their study ischemic heart disease, but
not all-cause mortality, was significantly corre-
lated with elevated serum cholesterol levels in the
group aged 65 to 79 years (P < 0.05). Cigarette
smoking and hypertension were related to all-
cause but not ischemic heart disease mortality.
Lastly, Aronow and colleagues®’ reported data on
708 men and women with a mean age of 82 + 8
years observed for 41 + 6 months. Within that
group for men and women with antecedent coro-
nary artery disease, total serum cholesterol and
HDL cholesterol levels were correlated with an
increased risk for coronary events. Additional risk
factors were age, previous coronary events, smok-
ing, hypertension, and diabetes.

Both expert panels recommended testing and
offering treatment to all persons aged 20 years and
older. The initial expert panel’s report notes,
“There is little direct clinical trial evidence on
whether elderly patients will benefit from inter-
vention, and the strength of the association be-
tween LDL-cholesterol and CHD diminishes
with age.” They argue that there is some associa-
tion between LDL-cholesterol levels and coro-
nary heart disease, some evidence for effectiveness
of interventions after myocardial infarction, and
large potential benefits because of a high risk of
coronary heart disease in the elderly.?

The second panel report’® noted that “Primary
and secondary prevention clinical trials have in-
cluded reladvely few elderly patents and the ques-
tion can be raised whether results carried out in

middle-aged patients can be extrapolated to the
elderly.” They suggested that reduction of cardio-
vascular complications in elderly patients with sys-
tolic hypertension bolsters their argument that
similar results can be expected from lowering cho-
lesterol blood levels in older persons. The follow-
ing quotes illustrate their position. “When faced
with an older person with high serum cholesterol,
the physician should maintain a positive attitude
toward the potential benefits of cholesterol reduc-
tion.” “There is no known reason why increased
LDL levels per se will not promote coronary ath-
erosclerosis in postmenopausal women as they do
in men.” “There are no data to preclude the use of
cholesterol-lowering drugs for primary preven-
tion in elderly patients on the basis of age alone.”

Comment -

Data from the studies quoted above indicate con-
siderable uncertainty about whether an elevated
serum cholesterol level is a risk factor for morbid-
ity and mortality from coronary heart disease in
the elderly. Lack of randomized clinical trials of
cholesterol-lowering interventions in this age-
group suggests that such studies are needed before
adopting recommendations of the National Cho-
lesterol Education Program for both screening
and management for primary prevention of heart
disease in elderly persons.

Sex : f

Five of the 7 studies that examined the relation
between hyperlipidemia and the risk of coronary
events in the elderly involved both men and
women. 1832333637 From these studies it is uncer-
tain whether hyperlipidemia is a risk factor for
cardiovascular and all-cause mortality and mor-
bidity in elderly women who do not have a history
of heart disease.

We found only one serum cholesterol-lower-
ing drug trial for primary prevention of coronary
heart disease that included women.3® This
placebo-controlled study of colestipol hydrochlo-
ride tested its serum cholesterol-lowering ability
and safety and included persons with and without
preexisting coronary heart disease. Coronary
heart disease deaths and all-cause mortality were
significantly reduced in men younger than 50
years in the colestipol-treated group compared
with those given placebo (P < 0.05). In contrast,
there were no differences in mortality between the

Hyperlipidemia and Prevention of CHD 17

BuAdod Ag palosloid 1sanb Ag 520z Ae TT uo /Bio wijgel- mmwy/:dny wouy papeojumoq “866T Arenuer T uo ZT-T-TT-GZ9Z/.GST/ZZTE 0T Se paysiand 1siy :19eid wed preog wy ¢



http://www.jabfm.org/

600 women given colestipol and a group of 583
who received placebo. A similar lack of effect on
mortality from a cholesterol-lowering diet is re-
ported in women given an institutional diet, al-
though a favorable effect was reported in younger
men.’?

Ample documentation of differences in sex in
the diagnosis, therapy, and prognosis of cardiovas-
cular disease is given in an excellent review by
Cole.* Chest pain typical of angina predicts coro-
nary artery disease in 72 percent of women com-
pared with 93 percent of men.*! Similarly, in a
group of middle-aged persons, there was a 67 per-
cent false-positive rate for stress testing in women
but only 8 percent in men,* and breast tissue can
interfere with the diagnostic accuracy of perfusion
imaging. 4%

Women have more silent myocardial infarc-
tions than men** and a higher postinfarction
mortality.7:48 The higher rates of mortality and
morbidity subsequent to myocardial infarction in
women compared with men cannot be fully ex-
plained by an older age at the time of myocardial
infarction or a history of diabetes.* Sex is also an
independent risk factor for poorer outcome and
increased mortality after percutaneous transhumi-
nal coronary angioplasty.’® Likewise, women have
lower rates of success for coronary artery bypass
surgery.’1-53

Other differences in physiologic responses
have been documented. Diets rich in monounsat-
urated fat or in (n-6)polyunsaturated fat are re-
ported to be effective in lowering LDL choles-
terol in men but not in women.’* In addition,
there are sex differences in cardiac adaptation to
essential hypertension,’’ an increased mortality in
women treated for hypertension compared with a
decreased mortality in men,* and even sex differ-
ences in cancer survival.’’ In a review of research
on the primary prevention of coronary heart dis-
ease in women, the authors note the absence of
“definitive evidence that lowering cholesterol lev-
els reduces the risk of coronary heart disease in
healthy women,” but suggest that data from ob-
servational studies indicate that such interventions
might confer benefit.’8 In contrast, a review by
Walsh and Grady®® concludes, “There is no evi-
dence that cholesterol lowering affects total mor-
tality in healthy women, although the available
data are limited.”

The initial expert panel report? pays little at-

tention to sexual differences, except to note that
older women have a higher prevalence of elevated
blood cholesterol levels and lower rates of coro-
nary heart disease than do men. The second expert
panel report*® devotes considerable space to the is-

sue of sex, best illustrated by the following quotes:

A primary issue, therefore, is how aggressively
to treat elevated LDL-cholesterol levels in older
women. There is no known reason why increased
LDL levels per se will not promote coronary ath-
erosclerosis in postmenopausal women as they
do in men.... Nonetheless, it is inappropriate to
ignore LDL-cholesterol levels in older women
because they undoubtedly contribute to a rising
risk for CHD.

For younger women, “dietary therapy, combined
with weight reduction in the obese, and increased
physical activity are indicated in women with high
cholesterol levels, but a more cautious approach in
the use of drugs is warranted for women com-
pared to men of the same age.”

Comment

The association between elevated blood choles-
terol levels and increased risk for coronary heart
disease morbidity and mortality in older women is
uncertain, and no studies have been done that
show benefit from lowering blood cholesterol for
primary prevention in women of any age. There
are marked differences in the manifestations of
cardiovascular disease between men and women.
“The assumption that cardiovascular disease, in
terms of its risk factors, manifestations, and prog-
nosis, is similar in women and men is no longer
tenable.”®0 It is difficult, therefore, to justify ex-
trapolation of findings in middle-aged men to
adult asymptomatic women of any age as sug-
gested in both expert panel reports.

Costs and Cost Effectiveness

Cost effectiveness models for primary prevention
are not instructive because they make assumptions
that might be invalid. The models they use assume
decreases in morbidity and mortality in groups for
which randomized controlled trials of dietary and
drug interventions are lacking, namely, women,
the very young, and the elderly. Estimating costs
per year of life saved by use of drugs for primary
prevention in any age-group is unwar-
ranted,35710.61 because no studies have demon-
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strated a reduction in mortality. Furthermore, Jo-
hannesson et al® warn against extrapolation of
cost-effectiveness findings from studies of patients
with heart disease to primary prevention “in
which the absolute risks of coronary heart disease
are substantially lower.” It may be more instruc-
tive, therefore, to focus only on costs.

On the basis of the expert panel’s criteria,230 §2
million Americans have high serum cholesterol
levels and are therefore candidates for dietary
treatment.5® If cholesterol levels do not respond,
the expert panels suggest combined diet and drug
therapy, but measurement of LDL-cholesterol
levels before starting drug therapy is recom-
mended only for persons with borderline high
blood cholesterol (200 to 239 mg/dL)) and HDL-
cholesterol levels of less than 35 mg/dL, or with
two or more risk factors. LDL-cholesterol level
measurements are also recommended for those
with high blood cholesterol (240 mg/dL and
above).

How likely is success for a population-based
approach to cholesterol lowering by diet? Despite
concerted efforts by every health promotion
group, nutritional labeling on food packages, and
an annual expenditure of $30 billion for weight
control,%* the prevalence of obesity in US adults
increased from 25.4 percent in 1976-1980 to 33.3
percent in 1988-1991. Using a definition of body
mass index of 27.8 and higher for men and 27.3
and higher for women, currently there are 58 mil-
lion overweight Americans.%’

Sempos and colleagues® estimate that 8.7 mil-
lion persons (3.1 million aged 65 years or older)
without established heart disease will require drug
therapy. Most will receive an HMG-CoA reduc-
tase inhibitor such as lovastatin, which only 1 year
after its introduction was the most frequently pre-
scribed cholesterol-lowering drug. Pravastatin is
the drug most likely to be chosen for primary pre-
vention. Its retail annual cost at a local pharmacy
for a 40-mg daily dose is $1317.50. Depending on
daily dose (20 or 40 mg), annual costs for treating
8.7 million persons would range from $6 billion to
$11.5 billion. These costs do not include initial
screening, classification, and monitoring of cho-
lesterol levels, which would add an additional $13
billion for the first year of a national program.¢
The workload for primary care physicians would
be staggering, requiring 4300 extra office visits for
each 1000 adult patients.® Palumbo%’ sums up the

situation well with the comment, “at this point to
avoid bankrupting our health care system and
medical credibility, clinical judgment based on
age, sex, family history and other risk factors must
be emphasized as a necessary component of the
NCEP [National Cholesterol Education Pro-
gram] for individuals older than 60 years, and in
fact, for those of all ages.”

Adverse Consequences

The adverse consequences of a program for pri-
mary prevention of coronary heart disease by
screening for and managing high blood choles-
terol levels in asymptomatic persons have not
been adequately studied. The increases in mor-
bidity and mortality in those given medications
compared with those given placebo are causes for
concern. Pooled observational studies presented
at a National Institutes of Health conference,8:6
“revealed highly significant associations between
low levels of blood cholesterol (below 4.13
mmol/dL) and deaths from cancer, injuries, respi-
ratory disease, gastrointestinal disease and other
non-CHD causes.”® In a meta-analysis assessing
hazards of reducing serum cholesterol, Law et al”®
found a significant relation with hemorrhagic
stroke.

The adverse psychologic effects of disease la-
beling will likely cause the most widespread con-
sequences. Although not reported specifically for
hyperlipidemia, the phenomenon has been re-
ported in such other health problems as hyperten-
sion,’! benign cardiac murmurs,’? and sickle cell
trait.”> Other psychologic problems include de-
pression, reported to be three times as frequent
among men aged 70 years and older with low
serum cholesterol levels (less than 160 mg/dL).74

Summary

We limited our analysis to primary prevention for
several reasons. In contrast to secondary preven-
tion, the population contains a large subset for
whom an intervention offers no potential benefit,
and demonstration of benefit requires more sub-
jects receiving treatment for a longer period. In
addition, a recommendation for a screening test
offered to a healthy person should be preceded by
informed consent’ and requires substantially bet-
ter evidence of benefit than one used for a patient
with established disease.”6

Although there is considerable documentation
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of a relation between dyslipidemia and risk of
coronary heart disease, benefit from cholesterol-
lowering measures, even when successful, is by no
means assured. Evidence that coronary disease
morbidity and mortality can be prevented is lim-

ited to middle-aged men, but all-cause mortality

reduction has not been shown in this group. Ex-
trapolation of findings from secondary prevention
trials to patients without heart disease is unwar-
ranted. There are conflicting data on the associa-
tion between hyperlipidemia and coronary heart
disease in the elderly, and no studies show benefit
of interventions in women, the young, and the el-
derly. In addition, the lack of universally available
accurate cholesterol tests and the potental risks of
available interventions make a national program
unattractive. In a climate of cost containment, the
very large cost of testing and providing treatment
for all adults aged 20 years and older requires
careful scrutiny.

We have presented the data from the five ma-
jor studies, four of which were available to the ex-
pert panel for its recommendations. With the pos-
sible exception of those for men aged 35 to 59
years, the findings do not seem to us to warrant
the expenditure of tens of billions of dollars and
the placing of millions of women and young and
elderly men at risk for the consequences of disease
labeling. The dangers of prolonged cholesterol-
lowering therapy must also be considered, since
there is much we do not know about the statins,
and what we do know about some of the other
drugs is profoundly disquieting.
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