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ABSTRACT

Background Postmenopausal estrogen therapy
has favorable effects on serum lipoproteins in wom-
en with normal serum lipid levels, but the effect of
combined estrogen and progestin therapy on lipo-
proteins in women with hypercholesterolemia has
not been determined, nor has it been directly com-
pared with the effect of conventional lipid-lowering
therapy.

Methods In a randomized crossover trial, we stud-
ied 58 postmenopausal women with fasting serum
total cholesterol levels greater than 250 mg per dec-
iliter. Each woman received simvastatin (10 mg dai-
ly) for eight weeks and postmenopausal hormone
therapy (up to 1.25 mg of conjugated equine estro-
gens daily, along with 5 mg of medroxyprogesterone
acetate daily) for eight weeks, with an eight-week
washout period between the two treatment phases.

Results At base line, the mean (£SD) cholesterol
values were as follows: total cholesterol, 305+39 mg
per deciliter; high-density lipoprotein (HDL) choles-
terol, 6219 mg per deciliter; and low-density lipo-
protein (LDL) cholesterol, 21739 mg per deciliter.
For total cholesterol, the mean decrease with hor-
mone therapy was 14 percent (95 percent confidence
interval, 11 to 16 percent) and the mean decrease
with simvastatin was 26 percent (95 percent confi-
dence interval, 23 to 29 percent). For LDL cholesterol,
the mean decrease was 24 percent (95 percent con-
fidence interval, 20 to 28 percent) with hormone
therapy and 36 percent (95 percent confidence inter-
val, 32 to 40 percent) with simvastatin. The effect of
simvastatin was significantly greater than that of hor-
mone therapy (P<0.001). HDL cholesterol increased
similarly with hormone therapy (mean increase, 7 per-
cent; 95 percent confidence interval, 2 to 12 percent)
and simvastatin (mean increase, 7 percent; 95 per-
cent confidence interval, 4 to 10 percent). Triglycer-
ide levels increased with hormone therapy (mean in-
crease, 29 percent; 95 percent confidence interval, 15
to 42 percent) but decreased with simvastatin (mean
decrease, 14 percent; 95 percent confidence interval,
8 to 20 percent). Lp(a) lipoprotein decreased with
hormone therapy (mean decrease, 27 percent; 95 per-
cent confidence interval, 20 to 34 percent), but not
with simvastatin.

Conclusions In postmenopausal women with hy-
percholesterolemia, therapy with estrogen plus pro-
gestin has beneficial effects on lipoprotein levels.
Hormone therapy may be an effective alternative to
treatment with simvastatin, especially in women
with normal triglyceride levels. (N Engl J Med 1997;
337:595-601.)
©1997, Massachusetts Medical Society.

ORONARY heart disease is the leading

cause of death among women in industri-

alized countries and is an important cause

of morbidity in later life. Studies of cardio-
vascular disease in women indicate that high-density
lipoprotein (HDL) cholesterol is the most powerful
serum lipid predictor of the risk of coronary heart
disease in women, with higher levels being strong-
ly protective.!® Epidemiologic and pathophysiologic
studies indicate that Lp(a) lipoprotein may also be a
powerful, independent predictor of the risk of car-
diovascular disease.+5

Intervention studies demonstrating a significant
reduction in the incidence of cardiovascular events
after the lowering of elevated total and low-density
lipoprotein (LDL) cholesterol levels with drugs such
as 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors support the current guide-
lines for the treatment of elevated cholesterol levels
in the United States.58 However, for women the val-
ue of these guidelines, which are based on LDL cho-
lesterol levels, is less well established. Not only is
LDL cholesterol a less powerful predictor of the risk
of coronary heart disease in women than is HDL
cholesterol,’ but the intervention studies have also
involved only limited numbers of women.

After menopause, women’s lipoprotein profile be-
comes more atherogenic,!!! but estrogen-replace-
ment therapy has been shown to reverse some of
these adverse changes in postmenopausal women
with normal serum lipid levels.!213 In addition, ob-
servational studies suggest that estrogen-replacement
therapy reduces the risk of coronary events in post-
menopausal women by up to 50 percent,'+15 with
the greatest benefit occurring in women with es-
tablished coronary heart disease.!¢ Approximately
25 to 50 percent of this reduction in risk has been
attributed to changes in the levels of lipoproteins;
the remaining cardioprotective effect is probably
multifactorial, involving direct modification of the
functions of the endothelium and vascular smooth
muscle.

Thus, the use of estrogen as a specific therapy for
hypercholesterolemia in postmenopausal women is

From the Jean Hailes Foundation (G.M.D., S.R.D.); the Department of
Cardiology, Austin and Repatriation Medical Centre (G.M.D., J.A.]J.); and
the Department of Mathematics, Monash University (PI.M.) — all in Mel-
bourne, Victoria, Australia. Address reprint requests to Dr. Darling at the
Jean Hailes Foundation, 291 Clayton Rd., Clayton, Victoria 3168, Australia.

Volume 337 Number 9 - 595

Downloaded from www.nejm.org on November 26, 2009 . For personal use only. No other uses without permission.
Copyright © 1997 Massachusetts Medical Society. All rights reserved.



The New England

Journal of Medicine

soundly based yet has been little explored. Postmeno-
pausal women with an intact uterus are prescribed
concomitant progestin for protection of the endo-
metrium, and there has been concern that the addi-
tion of progestin might attenuate the cardioprotective
effects of estrogen, especially the effects on lipopro-
teins.

We conducted this randomized trial, therefore, to
compare the effects of a combination of a commonly
used estrogen and continuous (noncyclic) progestin
(postmenopausal hormone therapy) with that of
an HMG-CoA reductase inhibitor, simvastatin, on
serum lipids and lipoproteins, including Lp(a) lipo-
protein, in postmenopausal women with hyper-
cholesterolemia. Our goal was to clarify the role of
postmenopausal hormone therapy in the treatment
of hyperlipidemia.

METHODS

Subjects

Women who were postmenopausal (defined as having had
more than 12 months of amenorrhea and having a serum follicle-
stimulating hormone level above 20 IU per liter), who had a fast-
ing serum total cholesterol level above 250 mg per deciliter (6.5
mmol per liter), who had had a normal mammogram within the
previous 2 years and a normal cervical smear within the past year,
and who had not taken postmenopausal hormone therapy or lip-
id-lowering medication in the 8 weeks before enrollment were el-
igible for the study. Women with a history of estrogen-related
cancer or confirmed thromboembolic disease, a previous cere-
brovascular accident, uncontrolled hypertension (blood pressure,
>180,/100 mm Hg), unstable coronary artery disease (i.c., a my-
ocardial infarction or unstable angina within the three months
before enrollment), genital bleeding of undiagnosed cause, an al-
cohol intake greater than 30 g per day, or abnormal results on
tests of liver function were excluded from the study. Women who
were receiving anticonvulsant or anticoagulant therapy were also
excluded, but the use of diuretic agents, beta-blockers, or thyroid
supplements was acceptable if the dose was expected to remain
stable for the duration of the study.

This study was approved by the Human Ethics Committee of
the Austin and Repatriation Medical Centre, Melbourne. Partici-
pants were recruited from the regional population through news-
paper articles and radio announcements over a 16-month period.
Sixty-one women met the criteria for entry and gave written in-
formed consent.

Protocol

At enrollment, all the women were given standard National
Heart Foundation of Australia dietary advice!” by a trained nurse.
Although they were encouraged to continue the recommended
diet for the remainder of the study, there was no formal assess-
ment of their compliance.

The experimental design was that of a randomized crossover
study. The first treatment period (weeks 1 through 8), the wash-
out period (weeks 9 through 16), and the second treatment pe-
riod (weeks 17 through 24) were each eight weeks long. At the
completion of the study, all subjects had received both simvastat-
in and postmenopausal hormone therapy, but in random order.
The dose of simvastatin (Zocor, Merck Sharp & Dohme, White-
house Station, N.J.) was 10 mg daily. The hormone therapy con-
sisted of 5 mg of medroxyprogesterone acetate daily (Provera,
Upjohn, Kalamazoo, Mich.) and a dose of conjugated equine es-
trogens (Premarin, Wyeth—Ayerst, Philadelphia) that was adjusted
to minimize side effects; subjects received 0.3 mg daily for the
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first week, 0.625 mg daily for the second week, and 1.25 mg daily
for the remaining six weeks.

Blood was sampled after a 12-hour fast. Blood was obtained up
to five weeks before enrollment to measure serum lipids and lip-
oproteins, follicle-stimulating hormone, urea, creatinine and elec-
trolytes, creatine kinase, and liver function. These were consid-
ered base-line (week 0) results. Blood was then sampled at weeks
4, 8, 16, 20, and 24 to measure lipids and lipoproteins and to
monitor liver function and creatine kinase levels. Height and weight
were measured at week 0, and weight was measured monthly. The
body-mass index was calculated as the weight in kilograms divid-
ed by the square of the height in meters.

Measurement of Lipids and Lipoproteins

Serum total cholesterol'® and triglycerides! were measured
enzymatically (Boehringer Mannheim, Indianapolis), with poly-
ethylene glycol precipitation for the measurement of HDL cho-
lesterol.20 The LDL cholesterol level was calculated by the Friede-
wald formula?! when the triglyceride level was less than 400 mg
per deciliter (4.5 mmol per liter).

Blood collected for Lp(a) lipoprotein analysis was immediately
centrifuged and the separated serum stored at or below —20°C.
The blood samples from each subject were stored together and
analyzed in one batch after the subject had completed the study.
Apolipoprotein A was measured with a solid-phase, two-site immu-
noradiometric assay (Mercodia, Uppsala, Sweden), as described by
Leus et al.22 The coefficients of variation within and between as-
says were 3.1 percent and 6.7 percent, respectively. The assay was
calibrated against a highly purified, commercial Lp(a) lipoprotein
preparation.

Statistical Analysis

Base-line data (week 0) were summarized as means, standard
deviations, ranges, and medians in order to describe the study
subjects. The data on Lp(a) lipoprotein were not normally distrib-
uted; this was rectified with a square-root transformation, but be-
cause the statistical inferences after transformation were un-
changed, raw results have been reported.

Data obtained before the initial treatment and at the end of the
washout period (week 0 and week 16) were tested for differences
between treatment groups with a two-sample t-test. The data
were analyzed by repeated-measures analysis of covariance for
crossover designs; the values of each variable before each treat-
ment phase served as the covariate; that is, the week 0 measure-
ment was the covariate for values measured at weeks 4 and 8, and
the week 16 measurement was the covariate for the values at
weeks 20 and 24. The least significant difference was used to as-
sess pairwise differences when effects were significant. All P values
are two-tailed.

Simple linear regression was used to assess the significance of
the relation between quantitative variables. Blomqvist’s method??
was used to assess the significance of relations between the
change in a variable and its base-line value.

RESULTS

Sixty-one women were enrolled in the study and
underwent an evaluation of base-line characteristics
(Table 1). Three women did not continue beyond
the first treatment phase and were excluded from
further analysis. Fifty-four women completed the
study according to the protocol, and a further four
women completed at least half of the second treat-
ment phase (up to week 20). These four women
were included in the final analysis on an intention-
to-treat basis. The study population therefore con-
sisted of a total of 58 women.

The groups did not differ significantly in any var-
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TABLE 1. CLINICAL AND SERUM BIOCHEMICAL
CHARACTERISTICS OF THE 61 WOMEN
AT BASE LINE.*

CHARACTERISTIC VALUE
Age

Mean 61+6

Range 50-78
Yr since menopause

Mean 11+6

Range 1-30
Follicle-stimulating hormone

(TU /liter)

Mean 94.9+354

Range 33.2-191.8
Body-mass index

Mean 26.2+49

Range 17.4-38.3
Total cholesterol (mg/dl)

Mean 305*39

Range 251-437
HDL cholesterol (mg/dl)

Mean 62*+19

Range 35-104
LDL cholesterol (mg/dl)

Mean 217+39

Range 143-325
Triglycerides (mg/dl)

Mean 159+71

Range 62-399
Lp(a) lipoprotein (mg/dl)

Mean 38.044.2

Median 21.6

Range 0.7-196.4

*Plus—minus values are means =SD. To convert
values for cholesterol to millimoles per liter, multiply
by 0.0259. To convert values for triglycerides to mil-
limoles per liter, multiply by 0.0113.

iables at base line or at the end of the washout pe-
riod (week 0 and week 16). The effects of the two
treatments over the entire study period are summa-
rized in Table 2, and the effects during phase 1 and
phase 2 are shown in Table 3.

There was a statistically significant but small reduc-
tion in body-mass index after both treatments, with a
greater reduction after hormone therapy (P=0.04).
This small change in body-mass index was not a sig-
nificant covariate for the changes in lipid and lipo-
protein variables (P>0.5).

Both hormone therapy and simvastatin caused sig-
nificant reductions in total cholesterol (of 14 per-
cent and 26 percent, respectively) and LDL choles-
terol (24 percent and 36 percent, respectively), but
simvastatin was more effective than hormone thera-
py (P<0.001).

Both treatments caused a significant increase (7 per-
cent) in HDL cholesterol, with no significant differ-
ence between the two (P=0.12). There was a signif-
icant linear regression between the change in the
HDL cholesterol level and the base-line HDL choles-
terol level with hormone therapy (slope, —0.12;
P=0.10), but not with simvastatin (P=0.34); the
slopes of the regression lines for the two treatment

groups were significantly different (P=0.05). The
two treatments differed significantly in their effect
on triglyceride levels (P<<0.001), with simvastatin
reducing these levels (by 14 percent) and hormone
therapy increasing them (by 29 percent).

There was a significant 27 percent reduction in
Lp(a) lipoprotein levels with hormone therapy (a de-
crease of 11 mg per deciliter), whereas simvastatin
had no significant effect. There was a significant lin-
ear regression between the percentage change in se-
rum Lp(a) lipoprotein and the base-line LDL cho-
lesterol level with hormone therapy (slope, 6.75;
P=0.000).

Thirty-eight women who had either established
coronary heart disease (4 women) or one or more
risk factors for coronary heart disease (hypertension,
diabetes, current smoking, body-mass index >29, or
a first-degree relative under the age of 60 years with
coronary heart disease) in addition to hypercholes-
terolemia (34 women) were identified after random-
ization and considered to be “at risk.” A subgroup
analysis was performed, and the results in this sub-
group were similar to those in the overall study pop-
ulation. In particular, both hormone therapy and
simvastatin caused significant increases in the HDL
cholesterol level (hormone therapy: mean increase,
8 percent; 95 percent confidence interval, 1 to 15
percent; simvastatin: mean increase, 7 percent; 95
percent confidence interval, 3 to 11 percent), with
no significant difference between the treatments
(P=0.40), and both caused significant reductions in
LDL cholesterol (hormone therapy: mean decrease,
22 percent; 95 percent confidence interval, 17 to 27
percent; simvastatin: mean decrease, 39 percent; 95
percent confidence interval, 36 to 43 percent); sim-
vastatin was more effective (P<<0.001). Again, after
hormone therapy, significant linear regressions were
observed between the change in the HDL choles-
terol level and the base-line HDL cholesterol level
(slope, —0.435; P<<0.001) and between the percen-
tage change in the serum Lp(a) lipoprotein level and
the base-line LDL cholesterol level (slope, 16.55;
P<<0.001).

Tolerance

Both treatments were well tolerated, but all four
women who withdrew from the study during the
second treatment phase were receiving hormone
therapy. One withdrew because of intractable diar-
rhea (week 20), one because of lethargy and nausea
(week 20), one because of unacceptable vaginal
bleeding (week 22), and the fourth because of se-
vere mastalgia and abdominal cramps (week 20). Of
the 53 women who had an intact uterus, 14 had
vaginal bleeding while receiving hormone therapy
and 13 had vaginal bleeding after its cessation. Oth-
er commonly reported side effects of hormone ther-
apy included mastalgia (32 women) and bloating (9).
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TABLE 2. EFFECTS OF POSTMENOPAUSAL HORMONE THERAPY AND SIMVASTATIN
ON BODY-MASS INDEX AND ON SERUM LIPID AND LIPOPROTEIN CONCENTRATIONS
IN 58 WOMEN.*

VARIABLE AND BEFORE DuRING P
TREATMENT GROUP TREATMENT TREATMENT VaLuet PERCENT CHANGE

mean (95% CI)#

Body-mass index

Hormone therapy 26.1+5.1 26.0x4.9 0.04 —0.7 (-1.3 t0 0.0)

Simvastatin 26.0+4.9 25.8+4.9 ' —0.5 (—1.0 t0 0.0)
Total cholesterol (mg/dl)

Hormone therapy 305+41 255*32 <0.001 —14 (-16 to —11)

Simvastatin 307+43 227+33 ’ =26 (—29 to —23)
HDL cholesterol (mg/dl)

Hormone therapy 63*+17 67*16 0.12 +7 (+2 to +12)

Simvastatin 64+17 68*17 ’ +7 (+4 to +10)
LDL cholesterol (mg/dl)

Hormone therapy 212*40 154+29 <0.001 —24 (—28 to —20)

Simvastatin 211+40 134*32 ’ —36 (—40 to —32)
Triglycerides (mg/dl)

Hormone therapy 151£60 172+59 <0.001 +29 (+15 to +42)

Simvastatin 160£75 125+48 ’ —14 (=20 to —8)
Lp(a) lipoprotein (mg/dl)

Hormone therapy 34.5+38.6 23.8+25.3 <0.001 —27 (—34 to —20)

Simvastatin 34.9*39.2 33.7£37.6 ’ +1 (=6 to +8)

*Fifty-four women completed the study without protocol violations; an additional four women
completed at least half of the second treatment phase. Plus—minus values are unadjusted means £SD.
Values before treatment are those measured at base line or at the end of the washout period, and
values during treatment are those measured at weeks 4 and 8 or 20 and 24. To convert values for
cholesterol to millimoles per liter, multiply by 0.0259. To convert values for triglycerides to millimoles
per liter, multiply by 0.0113.

1P values are for the difference between the treatment groups, by analysis of covariance.

fValues show the mean of the percentage change calculated for individual subjects from the pre-
treatment value to the value at the completion of each treatment phase (i.e., from week 0 to week 8
or week 16 to week 24). CI denotes confidence interval.

TABLE 3. EFFECTS OF POSTMENOPAUSAL HORMONE THERAPY AND SIMVASTATIN
ON BODY-MASS INDEX AND SERUM LIPID AND LIPOPROTEIN CONCENTRATIONS
DURING PHASE 1 AND PHASE 2.*

VARIABLE HoRMONE THERAPY SIMVASTATIN P VaLuet
PHASE 1 PHASE 2 PHASE 1 PHASE 2 PHASE 1 PHASE 2
Body-mass index 26.0+5.1 259+49 25.8+5.2 259*47 0.363 0.621
Total cholesterol 259+36 252+31 228+28 224+38 <0.001 <0.001
(mg/dl)
HDL cholesterol 65+17 69+14 65+18 70x18 0.802 0.831
(mg/dl)
LDL cholesterol 16132 147+26 137£30 131+33 0.002  0.006
(mg/dl)
Triglycerides 175+60 175+61 122+49 121+45 <0.001 <0.001
(mg/dl)
Lp(a) lipoprotein 24.1£29.6 24.0x222 33.0+x455 34.8%30.2 0.036  0.001
(mg/dl)

*The women received the treatments in random order. Values for phase 1 were measured at weeks
4 and 8 and those for phase 2 at weeks 20 and 24. Plus—minus values are unadjusted means =SD.
To convert values for cholesterol to millimoles per liter, multiply by 0.0259. To convert values for
triglycerides to millimoles per liter, multiply by 0.0113.

1P values are for the difference between the treatment groups, by analysis of covariance.
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There were no consistently reported side effects of
simvastatin. Nine women had mild and reversible
elevations in serum aminotransferase levels while tak-
ing simvastatin, one woman had a significant eleva-
tion of y-glutamyltransferase (a tripling of the base-
line value) that resolved when the medication was
withdrawn, and one woman had a minor and revers-
ible elevation of creatine kinase.

DISCUSSION

This study compared the effects of hormone ther-
apy (estrogen plus progestin) with those of conven-
tional lipid-lowering therapy (simvastatin) in post-
menopausal women with hypercholesterolemia. Our
data confirm the efficacy of high-dose oral conjugat-
ed estrogens combined with continuous medroxy-
progesterone acetate in lowering elevated serum to-
tal and LDL cholesterol and Lp(a) lipoprotein levels
and raising HDL cholesterol levels in such women.
They also demonstrate that although many of the
beneficial changes in the lipoprotein profile induced
by postmenopausal hormone therapy and simvastat-
in are similar, the two treatments differ substantially
with respect to their effects on serum triglycerides
and Lp(a) lipoprotein.

Because screening cholesterol values were used to
determine both eligibility for this study and base-line
values, regression toward the mean could have result-
ed in an overstatement of the effects of the two ther-
apies on lipid levels in phase 1. However, as Table 3
shows, the treatment effects were nearly the same in
phase 1 and phase 2, suggesting little regression to-
ward the mean in phase 1. This was confirmed when
the size of the regression toward the mean for the to-
tal cholesterol levels was estimated to be 4.6 mg per
deciliter (0.12 mmol per liter).2* Furthermore, our
subjects were recruited from the population of post-
menopausal women with established hypercholester-
olemia, a process that would further reduce the ex-
tent of any regression toward the mean.2s

Few studies designed specifically to investigate the
effects of postmenopausal hormone therapy on lip-
oprotein levels in women with hyperlipidemia have
been published, 2028 and only one other study has
directly compared estrogen therapy with treatment
with an HMG-CoA reductase inhibitor.?* Our find-
ings are qualitatively consistent with the published
data, with the exception of the study by Tonstad et
al.,2¢ in which estradiol and cyclical norethindrone
acetate were administered for 48 weeks. Although all
the studies reported a significant reduction in total
cholesterol (by 6 to 14 percent) and LDL cholester-
ol (by 14 to 27 percent), only the study by Tonstad
et al. did not find an increase in HDL cholesterol
and triglyceride levels, which increased by 6 to 25
percent and 10 to 30 percent, respectively, in the
other studies. This lack of effect probably reflects
the androgenicity of norethindrone acetate, especial-

ly if serum was sampled on the days this progestogen
was taken,!3 and is consistent with the results of nor-
ethindrone acetate use in women with normal lipid
levels.30

All quantitative differences between our data and
the results of the published studies referred to above
can be explained in terms of the addition of proges-
tin, the androgenicity of the progestin administered,
the timing of blood sampling in cyclic regimens, and
the dose of estrogen. In general, the greater the
dose of estrogen used, the greater the reduction in
total and LDL cholesterol reported.26-2° This obser-
vation is unexpected, given that studies of unop-
posed estrogen in women with normal lipid levels
have not demonstrated any such dose-dependent
relation.!2 Furthermore, in comparing the studies of
women with hyperlipidemia and those with normal
lipid levels, one observes that equivalent doses of
estrogen elevate HDL cholesterol more in women
with hyperlipidemia than in those with normal lipid
levels.12.2629 These observations indicate that the lip-
oproteins respond differently to postmenopausal hor-
mone therapy in women with hyperlipidemia than in
normal women; this difference may partly explain the
greater cardioprotective effect of postmenopausal hor-
mone therapy in women with documented coronary
heart disease than in healthy women.!6

Simvastatin therapy resulted in a statistically great-
er reduction in both serum total and LDL choles-
terol than did hormone therapy in our study, but the
clinical importance of this difference remains un-
clear. Secondary-prevention studies reporting a de-
creased incidence of cardiovascular events in women
have not shown that reducing total or LDL choles-
terol is superior to increasing HDL cholesterol, and
the evidence suggesting that the HDL cholesterol
level is a more powerful predictor of the risk of cor-
onary heart disease in women than the total or LDL
cholesterol level is strong.139:31 Therefore, interven-
tions aimed at increasing HDL cholesterol levels
may prove to be of the greatest clinical benefit to
women. We found no difference between the effects
of hormone therapy and those of simvastatin in ele-
vating HDL cholesterol levels in the study group as
a whole; however, the effect of hormone therapy was
significantly greater in the women with the lowest
HDL cholesterol levels at base line. This relation was
even stronger in the subgroup of women defined as
clinically “at risk.”

Our study highlights the differing effects of post-
menopausal hormone therapy and simvastatin on se-
rum triglycerides. Oral estrogen is known to increase
serum triglyceride levels in a dose-dependent man-
ner,'213 whereas the addition of a progestin can mod-
erate this increase.!® The increase in mean triglycer-
ide levels with hormone therapy in our study is
consistent with the estrogen-dominant combination
used. It is noteworthy, however, that hormone ther-
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apy did not increase serum triglyceride levels in 31
percent of the women and that the mean triglyceride
level with hormone therapy increased just to the lim-
it of the normal range. However, caution should
clearly be used in administering oral hormone ther-
apy to women with preexisting hypertriglyceridemia.

The clinical importance of estrogen-induced hy-
pertriglyceridemia with respect to coronary heart
disease is somewhat controversial. Postmenopausal
estrogen therapy increases triglyceride levels primar-
ily by increasing the production of large very-low-
density lipoprotein (VLDL), most of which is then
cleared directly by the liver rather than being con-
verted to small (more atherogenic) VLDL or to
LDL.2 In addition, patients with hypertriglyceride-
mia, in whom the incidence of heart disease is
increased, tend to have low HDL cholesterol con-
centrations,? whereas estrogen-induced hypertri-
glyceridemia is associated with a concomitant in-
crease in HDL cholesterol. Thus, the atherogenic
potential of estrogen-induced hypertriglyceridemia
may be of little concern.

The precise role of Lp(a) lipoprotein in athero-
sclerotic vascular disease has yet to be defined, but a
body of circumstantial evidence links Lp(a) lipopro-
tein with the pathologic processes of thrombogene-
sis and atherogenesis and indicates that the Lp(a)
lipoprotein level may be a powerful and independent
predictor of the risk of coronary heart disease.533
Elevated LDL cholesterol levels in combination with
increased Lp(a) lipoprotein levels have been associ-
ated with a significantly increased risk of atheroscle-
rotic vascular disease.3* Our results show that hor-
mone therapy, unlike simvastatin treatment, resulted
in a marked reduction in mean Lp(a) lipoprotein
levels and that the reduction was greatest in those
with the highest base-line LDL cholesterol levels.
The lack of effect of simvastatin on Lp(a) lipopro-
tein in this study is consistent with previous re-
ports.3

In the other studies of hyperlipidemia and hor-
mone therapy, only Tonstad et al.2¢ measured Lp(a)
lipoprotein. They documented a mean reduction of
18 percent and indicated that blood sampling was
evenly distributed among the three phases of the cy-
clic therapy. Therefore, more samples were taken dur-
ing unopposed estrogen therapy. This factor could
explain the relative dilution of the effect of the
hormone therapy, since greater reductions have been
reported with norethindrone acetate alone (47 per-
cent) than with unopposed estrogen (14 to 20 per-
cent) or estrogen combined with medroxyproges-
terone acetate (20 to 50 percent) in women with
normal lipid levels.3¢40 The study by Soma et al. in-
dicates that the reductions in Lp(a) lipoprotein lev-
els induced by hormone therapy are likely to be sus-
tained with long-term therapy.4

The incidence of side effects was much higher
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during hormone therapy than during simvastatin
therapy, but they were troublesome enough to lead
to withdrawal in only four women. Side effects re-
flected the relatively high and fixed dose of estrogen
used and the short duration of the study. Notably,
our data demonstrated that postmenopausal hor-
mone therapy does not result in weight gain in the
short term. The small reduction in body-mass index
noted over the study period was essentially the same
for both treatment groups and had no significant ef-
fect on the lipoprotein variables.

In conclusion, we have documented the beneficial
effects of high-dose conjugated estrogens combined
with continuous medroxyprogesterone acetate ther-
apy on the lipoprotein profile of postmenopausal
women with hyperlipidemia. We have shown that al-
though an HMG-CoA reductase inhibitor lowered
total and LDL cholesterol levels more than did hor-
mone therapy, there was no difference between the
two therapies with respect to the increase in HDL
cholesterol levels. We have demonstrated the unique
effects of postmenopausal hormone therapy in low-
ering Lp(a) lipoprotein levels and have shown that
this effect, like the HDL cholesterol—elevating effect
of such therapy, appears to be strongest in women
at greatest risk for cardiovascular disease. There is
strong epidemiologic evidence of a cardioprotec-
tive effect of estrogen in healthy postmenopausal
women (risk reduction, up to 50 percent) and an
even stronger effect in women with documented
coronary heart disease. For this reason, and because
of the other benefits of postmenopausal hormone
therapy — such as the prevention of osteoporosis,
urogenital aging, and possibly dementia — we be-
lieve that individualized hormone therapy is strongly
indicated as pharmacotherapy for hypercholesterole-
mia in postmenopausal women.
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