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Abstract

To compare the effects on the lipid profile of estradiol valerate with norgestrel to a regimen
of estradiol valerate with cyproterone acetate. Sixty-four healthy women in their perimenopause
or early postmenopause, aged between 40-55 years, were randomized to one of the two 21-day
sequential regimens: estradiol valerate 2 mg/day for 21 days and combined with either norgestrel
0.5 mg/day or cyproterone acetate 1 mg/day from day 12 to 21, with 7 days of drug-free interval,
for 12 cycles. Lipid profiles were followed at baseline, 6 and 12 cycles. Sixty-one subjects com-
pleted the study, 30 in the norgestrel group and 31 in the cyproterone group. During 12 cycles of
study, serum HDL cholesterol levels decreased significantly in the norgestrel group (p<0.01) and
were unchanged in the cyproterone group. The levels were significantly lower in the norgestrel
group than in the cyproterone group (p<0.05). No differences were found between groups as
regards LDL cholesterol and total cholesterol levels. Triglyceride levels decreased significantly
in the norgestrel group (p<0.01), remained unchanged in the cyproterone group and the levels were
significantly different between groups (p<0.01). In conclusion, the study demonstrated that
sequential regimen of estradiol valerate with norgestrel produced less favorable HDL cholesterol
but more favorable triglyceride levels than the regimen of estradiol valerate with cyproterone
acetate.
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There is an increased incidence of coro-
nary heart disease after menopause(l). The decline
of estrogen at this time induces changes in serum
lipid and lipoproteins by increasing levels of low-
density lipoprotein (LDL) cholesterol, total choles-
terol, and triglycerides. However, the effect on high-
density lipoprotein (HDL) cholesterol is not as
striking(2). These changes have a strong causal role
in the pathogenesis of coronary heart disease(3).

Postmenopausal women who use estrogen
therapy have lower rates of coronary heart disease
than those who do not(4). The important mecha-
nism is consistent with the ability of estrogens to
reverse the lipoprotein pattern back to the premeno-
pausal levels,(3) by increasing HDL-cholesterol
and decreasing LDL-cholesterol(6,7). With respect
to triglycerides, the effect seems to be potentially
adverse(7). Estrogen treatment has been shown to
increase hepatic triglyceride production(8),

The use of unopposed estrogen has been
shown to increase the risk of endometrial carci-
noma(9). The addition of progestogen in sufficient
quantity may reduce this risk. Two main types of
progestogen, derivatives of 19-nortestosterone and
17a-hydroxyprogesterone have been used. The
documented effect of the androgenic action of 19-
nortestosterone type (e.g. norgestrel) is decreased
HDL cholesterol and triglyceride levels(10). How-
ever, some studies have demonstrated that low
doses of this type of progestogen may have little
effect on HDL cholesterol(7,11),

Cyproterone acetate is a 170-hydroxypro-
gesterone derivative with antiandrogenic property
(12). 1t has been reported that this progestogen may
retain the increased HDL cholesterol seen with
unopposed estrogen, lower the levels of LDL cho-
lesterol and does not influence the total cholesterol
and triglyceride(7). However, some studies showed
that these effects are inconsistent especially with
respect to the HDL cholesterol and triglyceride
levels(7.13),

There is a shortage of studies regarding
the lipid profile after use of different types of pro-
gestogen among postmenopausal Thai women.
Hence, we conducted a prospective study to des-
cribe pairwise differences of lipid profile particu-
larly HDL cholesterol by comparing two combined
hormone replacement regimens containing different
progestogens in women in their perimenopausal or
early postmenopausal periods.
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MATERIAL AND METHOD

Sixty-four women attending the meno-
pause clinic, Chulalongkorn Hospital, aged between
40-55 years, were recruited for the study. Women
were eligible to participate if they had a body mass
index between 19-30 kg/m2, suffered from meno-
pausal symptoms (e.g. hot flushes, sweating) and
were in the perimenopausal or early postmenopausal
period. The term “perimenopause” is defined as
having had irregular vaginal bleeding during the
previous 12 months and serum follicle stimulating
hormone (FSH) level above 10 IU/L, “early post-
menopause” is defined as natural menopause,
having had no vaginal bleeding for ! to 5 years
retrospectively and serum FSH level above 30 IU/L.
Exclusion criteria were: pregnancy, surgical meno-
pause, history of severe systemic disease (e.g. hepa-
tic, renal, cardiac), blood pressure > 160/95 mmHg,
smoking, regular alcohol consumption, treatment
with any medication that could have an influence
on lipid metabolism, hyperlipidemia: LDL choles-
terol > 190 mg/dl or triglycerides > 500 mg/dl, cur-
rent or past history of estrogen related tumors and
taking of hormone replacement therapy within the
previous three months. The study protocol was
approved by the Ethics Committee of Chulalongkorn
University Hospital. All women gave written in-
formed consent to participate in the study.

All subjects were randomly allocated to
one of two treatment groups. There were 32 patients
in each group, both groups received a 28 days/cycle
hormone regimen for 12 cycles. Under both regi-
mens, 2 mg/day of estradiol valerate was adminis-
tered for 21 days and a progestogen was added
sequentially for 10 days and followed by a 7-day
drug-free period in each cycle. The progestogen
used was either norgestrel 0.5 mg/day (CycloProgy-
nova®) or cyproterone acetate 1 mg/day (Climen®).
Subjects were considered to have good compliance
if they had taken at least 80 per cent of their medi-
cation. Women were scheduled to be seen at 1, 3,
6, 9 and 12 cycles. At every visit, vital signs, body
weight, adverse events and medication compliance
were assessed. Serum lipids and lipoproteins were
measured at baseline, 6 and 12 cycles. All samples
were taken between day 25 and 28 of the cycle.

Serum total cholesterol levels were mea-
sured using an enzymatic colorimetric test with
cholesterol esterase, cholesterol oxidase and 4-ami-
nophenazone(14). Triglyceride levels were mea-
sured using an enzymatic colorimetric test with
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glycerol phosphate oxidase and 4- aminophena-
zone(15). HDL cholesterol levels were measured
after precipitated LDL cholesterol and very low
density lipoprotein (VLDL) cholesterol with phos-
photungstic acid and magnesium choride(16). The
LDL cholesterol levels were calculated by the
Friedewald formula(17). The intra-and interassay
coefficients of variation were as follows; 2.9-4.7
per cent for total cholesterol, 3.3-5.4 per cent for
triglycerides and 1.2-2.0 per cent for HDL choles-
terol. Between-group statistical analyses were
performed using student’s t-test for independent
groups. The general linear model for repeated mea-
sures was used where it was appropriate. When the
overall comparison of data at different cycles was
significant, the differences between pairs of groups
were made by Bonferroni method. Rates of inci-
dence of adverse events were compared using the
Chi-square and Fisher’s Exact test. The level of
significance was p<0.05.

RESULTS

Sixty-one women completed the study.
There were 30 women in the norgestrel group and
31 women in the cyproterone group. Two subjects
in the norgestrel group were withdrawn because of
headache (1) and breast pain (1). One patient in the
cyproterone group discontinued therapy because of
poor compliance. Population characteristics are
shown in Table 1 which shows no significant dif-
ference between the two treatment groups.

Table 2 shows values of the lipid profile.
Baseline values were comparable between the two
treatment groups. Serum HDL cholesterol levels
significantly decreased from the baseline at 6 and
12 cycles in the norgestrel group (p<0.01), whereas
the levels were unchanged in the cyproterone group.
In the norgestrel group, HDL cholesterol levels
were significantly lower at 6 and 12 cycles than in
the cyproterone group (p<0.05). LDL cholesterol,
and total cholesterol levels decreased significantly
in the cyproterone group at 6 cycles (p<0.01) but
showed no significant changes from the baseline at
12 cycles. In the group receiving norgestrel, LDL
cholesterol levels showed no significant changes
throughout 12 cycles. The between group differences
were not significant at both 6 and 12 cycles. Tri-
glyceride levels showed a significant decrease
during norgestrel treatment (p<0.01). There was a
trend to higher levels of triglycerides during cypro-
terone treatment but the difference did not reach
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statistical significance. Comparing between groups,
the differences were significant at 6 cycles (p
<0.05) and 12 cycles (p<0.01). Fig. 1 reveals mean
per cent change of lipid profile from baseline.

Adverse events reported by the subjects
are presented in Table 3. There were no significant
differences as to the incidence of adverse events
between both groups.

DISCUSSION

Several studies(18) have revealed that
serum total cholesterol, LDL cholesterol and trigly-
cerides increase after menopause, whereas HDL

Table 1. Baseline population characteristics (mean
+SE).

Characteristics Norgestrel ~ Cyproterone
(N=30) (N=31)

Age (y) 48.7+0.6 49.8+0.6

Body mass index (kg/mz) 23.6+0.6 23.7+0.6

Mean arterial pressure (mmHg) 87.6+1.9 90.4+1.9

Follicle stimulating hormone (IU/L)  55.249.9 55.7+10.2

Table 2. Lipid-lipoprotein profile (mean + SE) at

baseline and after six and 12 treatment

cycles.
Parameters Cycle Norgestrel Cyproterone
(mg/dl} (N=30) (N=31)
HDL cholesterol 0 592+23 575+12
6 536+ 18%+ 60.2 £ 2.0%
12 529 423*+ 60.6 + 2.0
LDL cholesterol 0 1433 +72 155.1+59
6 141.5+7.1 136.0 +5.71
12 146.4 +7.0 1458 +6.2
Total cholesterol 0 2200+7.8 2322 +6.0
6 2105+79 2176 6.1+
12 2135477 2243+6.3
Triglycenides 0 89.2+74 97.5+80
6 77.1 +£8.3% 102.6 + 6.9*
12 T10+6.1**+ 112.1+£10.1%*

*  Statistically significant difference between treatment groups
(p<0.05)

**  Statistically significant difference between treatment groups
(p<0.01)

+ Statistically significant difference compared tobaseline (p<0.01)
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Fig. 1. Mean percentage change of lipid profile from baseline.

cholesterol falls or remains unchanged(4). The
levels of LDL cholesterol already start to gradually
increase 2 years before menopause while a gradual
decrease in HDL cholesterol occurs(2). This pro-
vides evidence that perimenopausal women are
also at an increased risk for coronary heart disease.

This study showed that norgestrel com-
bined with estradiol could reduce HDL cholesterol
levels, whereas cyproterone acetate combined with
estradiol did not significantly alter the HDL choles-

terol levels from the baseline values. It seemed that
the expected estrogen-induced rise of HDL choles-
terol was eliminated by addition of any type of
progestogens in this study. Upon comparison
between groups, the HDL cholesterol levels were
significantly lower in the norgestrel group than in
the cyproterone group. Thus, the addition of pro-
gestogen had different effects on HDL cholesterol
and these might depend on the androgenic property
of each progestogen.
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Table 3. Adverse events during follow-up.
Adverse event Cycle
3 6 9 12

Nausea

Norgestrel I (3.3) 3 (10.0) 2 (67 I (3.3)

Cyproterone 2 (63) 4 (12.9) 1 32 0
Headache

Norgestrel 5 (16.7) 4 (13.3) 6 (20.0) 3 (10.0)

Cyproterone 6 (18.8) 5 (16.1) 5 (16.1) 2 (6.5)
Weight gain

Norgestrel 5 (16.7) 6 (20.0) 4 (133) 6 (20.0)

Cyproterone 5 (15.6) 5 (16.1) 6 (194) 4 (12.9)
Breast pain

Norgestrel 15 (50.0) 20 (66.7) 12 (40.0) 10 (33.3)

Cyproterone 18 (56.3) 20 (64.5) S (48.4) I (35.5)
Abnormal uterine bleeding*

Norgestrel S (16.D 3 (10.0) 3 (10.0) 2 6.7)

Cyproterone 5 (15.6) 4 (12.9) 3 097 2 (69
Acne

Norgestrel 2 (6.7 1 33 0 0

Cyproterone 0 0 0 0

Data are presented as number of patients (%)
32 in each group at the beginning of the study
30 in the norgestrel group at 3, 6, 9 and 12 cycles

*2ZZ
oo

Nonperiodic bleeding, irregular bleeding, midcycle spotting

It has been reported that unopposed estro-
gen decreases LDL cholesterol levels(6). Recent
studies indicated that the addition of progestogen
did not interfere with this effect(7.19). According
to our study, LDL cholesterol levels at the end of
the study were unchanged compared with the initial
values in both groups. The difference in our resuits
from those of other studies might be due to the
differences of the population we studied or to
unknown mechanisms underlying progestogen
action on LDL cholesterol metabolism.

Regarding total cholesterol, it would
appear from this study that both these regimens
were found to have no effect on total cholesterol
levels at the end of the study.

Oral estrogen, increases triglyceride
levels, but such increases were not seen with com-
monly used doses (2 mg) of estradiol(20). The result
from this study showed that androgenic property of
norgestrel tended to lower triglyceride levels, this

32, 31, 31 and 31 in the cyproterone group at 3, 6, 9 and 12 cycles respectively

being an effect which should be considered favo-
rable with respect to coronary heart disease.

All adverse events found in this study
caused only minor consequences. We found no
significant difference in all other adverse events
between both groups except acne, which had been
found only in women of the norgestrel group. The
androgenic action of norgestrel may be responsible
for this effect.

In conclusion, this study demonstrated that
the change in HDL cholesterol in both groups was
dependent on the type of progestogen. The more
androgenic the property, the less favorable the
effect on HDL cholesterol. Both hormonal regimens
did not appear to influence LDL cholesterol and
total cholesterol. Regarding triglycerides, the effect
of norgestrel on this lipid might be considered more
favorable than that of cyproterone acetate. The
small sample size and short duration of this study
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prohibited broad generalizations. Larger studies
using different progestogens at various doses will
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be required to define a postmenopausal regimen
that is protective of lipid profile.

(Received for publication on April 30. 1999)
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