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ABSTRACT

Background: Determination of the effects of dietary modification and hyperlipidemic
medications in the elderly (> sixty-five years of age) patient has not been significantly
investigated to date despite knowledge that elevated cholesterol (TC) and triglyceride
(TG) levels increase the risk of coronary artery disease (CAD).

Methods: Twenty-seven individuals were placed into one of three treatment groups and
longitudinally followed up to examine the effects of diet and hyperlipidemic medications
on TC and TG levels. Group 1 (n = 14) received neither dietary nor drug therapy. Group
2 (n=9) received dietary counseling without concomitant hyperlipidemic medications.
Subjects in group 3 (n=4) underwent dietary instruction for six months and hyperlipi-
demic medication(s) for eighteen months.

Results: Subjects in group 1 demonstrated a statistical increase in TC (P< 0.001) during
the study. Patients in groups 2 (P<0.001) and 3 (P<0.05) demonstrated statistical
improvement in TC reduction during dietary counseling. The effect on TC was blunted in
group 3 after dietary counseling was discontinued. Reductions in TG levels were signifi-
cant (P< 0.001) only for patients in group 2.

Conclusion: Elderly individuals were able to significantly reduce both TC and TG levels
by dietary modification alone. Minimal improvement was seen with the addition of hyper-
lipidemic medications.
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Introduction

Reversibility of coronary artery disease (CAD)
by reduction of cholesterol levels has been
documented in animall-19 models as early as
1971. Epidemiologic studies!'-# have demon-

strated a positive correlation between the
intake of dietary cholesterol and serum choles-
terol levels. Numerous studies!>-3® have exam-
ined the impact of risk factor (RF) modification
in individuals < sixty-five years of age as noted
in Table 1.

Table I
Studies Looking at Risk Factor Modification

Reference*® Number in Study Age Range (years) Sex
Clofibrate!® 497 <65 Both
Clofibrate® ‘ 717 40-69 Both
Clofibrate & Niacin? 8341 30-64 Males
North Karelia Project18 1683 25-59 Both
Belgian Heart!® 19,390 40-59 Males
Western Electric?® 1900 40-55 Males
MRFIT2! 12,866 35-57 Males
LRC-CPPT?? 3806 35-59 Males
Israeli Study?? 10,059 >40 Males
Probucol & Clofibrate2+ 1825 50-65 Males
Donolo-Tel Aviv2® 2992 35-64 Both
Helsinki26 4081 40-55 Males
Clofibrate & Nicotinic Acid?” 555 <70 Both
PROCAM?28 2754 40-65 Males
Niacin?? 101 36-73 Both
Clofibrate30 40 <65 Males
Diet & Colestipol3! 30 38-65 Both
Colestipol32 42 <65 Both
Cholestyramine33 116 <65 Both
Clofibrate & Nicotinic Acid3* 48 30-56 Both
Leiden Trial®® 39 33-59 Both
Colestipol-Niacin36 162 40-59 Males
CLAS37 188 40-59 Males

*Denotes reference number as noted in the reference section.
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Whereas reversibility of CAD has been
demonstrated in younger®® individuals, little
work has been done342 to determine whether in-
dividuals over sixty-five years of age can signifi-
cantly lower their cholesterol levels, even though
it is commonly accepted that elevated choles-
terol*3% places the elderly at increased risk for
atherosclerotic CAD.

This longitudinal study was designed to de-
termine the effect of dietary counseling, hyper-
lipidemic medications, and the combined effect
of diet and drug therapy on cholesterol (TC) and
triglyceride (TG) levels in individuals > sixty-five
years of age.

Methods

Patient Population

Twenty-seven individuals sixty-five years or older
were enrolled in an eighteen-month study de-
signed to determine the impact of dietary coun-
seling and hyperlipidemic medications on TC and
TG levels. The study included 11 men and 16
women. Group 1 (n=14) participants were ad-
vised by their cardiologist to reduce their intake
of dietary cholesterol and fats and served as the
“control” group. Subjects in this group did not re-
ceive dietary counseling or drug therapy. Dietary

brochures were available regarding information
about foods high in TC and TG, which patients
were encouraged to read on their own.

Patients in group 2 (n=9) received dietary
counseling from either a cardiologist (RMF)
trained in lipid disorders and/or a registered (KK)
dietitian. Subjects in group 3 (n=4) received di-
etary counseling for six months and hyperlipi-
demic medications for eighteen months.

Subject Enrollment

Patients were enrolled in the study if they had
type IIa, IIb, or IV hyperlipidemia. Subject partic-
ipation was voluntary, and those patients demon-
strating ischemic changes on nuclear imaging*
frequently requested specific dietary counseling,
which placed them by definition into either group
2 or 3. Subjects were excluded from the study if
they had hypercholesterolemia secondary to hy-
pothyroidism, nephrotic syndrome, diabetes mel-
litus, obstructive liver disease, or drug effect
caused by beta-antagonists, thiazide diuretics,
progesterone, or anabolic steroids.

Dietary Counseling

Patients in group 2 (eighteen months) and 3 (six
months) received instructions from either a reg-
istered dietitian and/or cardiologist as noted

Table I

Suggested Daily Dietary Guidelines (Percent of Calories) for Patients in Groups Two and Three

Constituent Current* Phase I* Phase II* Vegetarian
American Diet AHA Diet AHA Diet Diet*

Total fat 42 <30 <20 <10

Saturated 14-19 <10 <7

Monosaturated 10-15 10-15

Polysaturated <10 <10
Carbohydrate 50-60 50-60 75
Protein 15-20 15-20 15
Cholesterol 500 mg** <300 mg** <200 mg** 5 mg**
*Equals percent of daily calories, ** mg = milligrams.
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above. Subjects were counseled individually for
one hour during their first session. Follow-up
sessions ranged from fifteen to thirty minutes
depending upon the needs of the patient and
significant other(s). Patients were advised to
change their dietary habits to adopt a vegetarian
life-style. If this could not be achieved, patients
were encouraged to follow either phase II
American Heart Association (AHA) standards
or at least phase I AHA guidelines as noted in
Table II. Since the study was designed to inves-
tigate what could be accomplished in the real
world, patients and their families made the final
decision regarding which of the dietary guide-
lines they would follow.

During each of the follow-up visits, patients
in groups 2 and 3 were able to review their
progress, assess individual dietary problems, and
set future goals. Patients were encouraged about
the progress they had made, with criticism limit-
ed to constructive comments.

Medications

Since the purpose of this study was not to com-
pare specific hyperlipidemic agents, these med-
ications were independently selected by the car-
diologist(s) taking care of the patient. Selection
consisted of HMG-CoA reductase inhibitors, bile
acid sequestrants, fibric acid derivatives, and
nicotinic acid. Combination drug therapy was also
used at the discretion of the primary cardiologist
and not influenced by the investigators.
Medications were used according to guidelines

outlined for each of the agents in the current
Physician’s Desk Reference (PDR) with appropriate
monitoring of drug effect and side effects.

Lipoprotein Analysis

Subjects were asked to fast for a minimum of
twelve hours prior to having blood drawn for
serum total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), and triglyceride
(TG) levels. TC and TG paramax reagent meth-
ods were used in the laboratory. HDL-C was
measured by magnesium phosphotungstate pre-
cipitation and centrifugation method. Low-den-
sity lipoprotein cholesterol (LDL-C) was calcu-
lated as follows:

LDL-C = (TC) - (HDL-C) - (TG/5)

Statistical Analysis

Each lipoprotein was measured on scheduled vis-
its as noted below. Results for each group were
determined and described as mean = standard
deviation. Differences between groups and for dif-
ferences within groups over time were analyzed
by unmatched two-tailed t tests. Results of group
differences were graphically depicted. Other sta-
tistical analyses of TC and TGs, including range,
confidence intervals, and correlation among
changes in weight, TC, and TG values, were done
but yielded no additional useful information.

Table III

Group Characteristics

Age (Years)*

Weight (Pounds)*

Group 1 71 =5
Group 2 71 =3
Group 3 68 £3

178 +46
166 +15

155 =19

*Mean = standard deviation.
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Figure 1. Results of changes in total
cholesterol (TC) for each of the three
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Figure 2. Results of Changes in
Triglycerides (TG) for each of the three
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Results

Eleven men and 16 women enrolled in the study.
Each individual’s age and weight were recorded
at entry and throughout the study. No significant
differences in age or weight existed among the
three groups of participants, as shown in Table
III. Changes in weight did not correlate with
changes in TC or TG values.

instruction ceased. The standard deviation
for each mean value is represented (T) by a
vertical bar.

20

All three groups began at comparable levels
of TC and TG, as graphically illustrated in
Figures 1 and 2. The results of these changes are
shown in Tables IVA and IVB respectively.
Subjects in group 1 received no dietary counsel-
ing or hyperlipidemic medications and demon-
strated a statistical increase in TC (P<0.001)
and a nonstatistical increase in TGs during the
eighteen-month study.
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. Table IVA
Average Cholesterol Levels for Scheduled Visits

Month Group 1 Group 2 Group 3
Baseline 226 233 255
3 243 180 260
4 248 194 190
12 251 154 236
18 298 148 214

Table IVB
Average Triglyceride Levels for Scheduled Visits

Month Group 1 Group 2 Group 3
Baseline 194 200 206
3 189 194 136
6 164 163 138
12 147 89 148
18 402 80 131

Subjects in group 2, who received dietary
counseling only, demonstrated a 36% decrease
in TC and a 60% decrease in TG levels. This re-
duction was statistically significant for both TC
(P<0.001) and TGs (P<0.001) by the end of
the study.

Subjects in group 3 showed a statistical
reduction for TC (P<0.05), but not TGs
(P =NS) during the first six months of the study
while receiving dietary instructions. The im-
provement in cholesterol was lost by the end of
the study (P=NS) despite continuation of
hyperlipidemic medications. Some improvement
in TGs persisted when compared with baseline
values, but no statistical difference (P =NS) was
detectable. This improvement in TGs was much
less pronounced than that seen for patients in
group 2 who received dietary counseling for

eighteen months without concomitant hyperlipi-
demic medications.

Subjects in groups 2 (P<0.05) and 3
(P£0.05) demonstrated significant improve-
ments in TC as compared with subjects in
group 1. Improvement was also seen in TG levels
when subjects in groups 2 and 3 were compared
with the control group.

Discussion

Twenty-seven people > sixty-five years of age
were placed into one of three treatment groups
designed to determine the effects of dietary coun-
seling, hyperlipidemic medication(s), and com-
bined therapy on TC and TG levels. No difference
as a result of age, weight, or sex was determined

1080



Fleming Hyperlipidemia in the Elderly

between groups. Patients who received no dietary
counseling or medication(s) demonstrated an in-
crease in both TC and TG values.

Subjects receiving dietary counseling demon-
strated a significant reduction in TC levels. Once
dietary counseling was discontinued for patients
in group 3, TC levels increased toward baseline
values despite the continued use of medications
to reduce cholesterol.

Improvements in TG levels were seen for sub-
jects in groups 2 and 3 while they were receiving
dietary instruction aimed at reducing TC and TG
levels. Patients in group 3 showed no improve-
ment in TGs once dietary instruction ceased de-
spite the continued use of medications aimed at
reducing TG levels. Subjects in group 2 continued
to show improvement throughout the study.

Conclusion

Elderly patients are continuing to make up an in-
creasing percentage of the population. It has been

shown that elevated levels of TC and TG continue
to place these patients at an increased risk for
CAD. Given the results of this study, it is clear
that elderly individuals can effectively control and
significantly reduce their risk of heart disease by
dietary modification of cholesterol and fat intake.
Some additional improvement is seen with hy-
perlipidemic medications as long as dietary coun-
seling and modification occurs, but the effect of
medication is blunted or lost when patients stop
following dietary guidelines.

Richard M. Fleming, M.D., F.A.C.A., F.1.CA.
Director, Center for Clinical Cardiology
and Research
305 Martin Drive, North
Bellevue, NE 68005
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