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Abstract

Objecti6es: To compare the effect on plasma lipids of conjugated estrogens/medroxyprogesterone acetate (CE/
MPA) and estradiol valerate/cyproterone acetate (EV/CPA) in healthy peri and postmenopausal women during 1
year. Methods: Multicentric, controlled, single blinded Phase III clinical trial. Women were randomized to two
treatment groups: Group A (n=49 women): CE 0.625 mg/day for 21 days and MPA 5 mg from day 12 to 21. Group
B (n=55 women): EV 2 mg/day for 21 days and CPA 1 mg from day 12 to 21. Total cholesterol (TC), high density
cholesterol (HDL-C), low density cholesterol (LDL-C), triglycerides, aminotransferases and alkaline phosphatase
were measured before starting therapy, and after 3, 6, 9 and 12 months of hormone replacement therapy (HRT).
TC/HDL-C and LDL-C/HDL-C ratios were determined. Results: There were no changes in TC levels. HDL-C
increased and LDL-C decreased significantly, with no differences between groups but within each group. Triglycerides
increased significantly but remained within normal values, with no differences between groups. TC/HDL-C ratio
showed a slight and steady decrease in both groups. LDL-C/HDL-C ratio decreased in both treatment groups.
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Conclusion: Both cyclic sequential preparations used in HRT showed a favorable effect on plasma lipids in healthy
peri and postmenopausal women, with an increase in HDL-C and a decrease in LDL-C levels, as well as in the
LDL-C/HDL-C and TC/HDL-C ratios. Our study confirms the positive effect of estrogens on lipids, which does not
seem to be adversely affected by the addition of progestogens derived from pregnanes. © 1999 Elsevier Science Ireland
Ltd. All rights reserved.
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1. Introduction

An increasing number of peri and post-
menopausal women currently receive hormone re-
placement therapy (HRT) with estrogens or
combinations of estrogens and progestogens with
the purpose of controlling the different com-
plaints of climacterium, such as diurnal hot
flashes, nocturnal diaphoresis and other manifes-
tations caused by estrogen deficiency [1–3]. HRT
is also used to prevent osteoporosis [4–6], and
there is also experience on the modification of
plasma lipids with HRT in postmenopausal
women [6–9].

Estrogen supply alone in non-hysterectomised
postmenopausal women is associated with a
greater incidence of endometrial hyperplasia and
a higher risk of endometrial carcinoma [10,11];
therefore, the addition of sequential or continuous
progestogen is recommended to avoid that possi-
bility [2,11,12].

Also, the use of estrogens has been consistently
associated with favorable modifications of plasma
lipids, particularly with increased levels of high
density cholesterol (HDL-C), specially of the
HDL2− subfraction, decrease of lipoprotein (a)
and low density cholesterol (LDL-C) [7–9,13].

The possible adverse effects that progestogens
added to estrogen replacement therapy could have
on plasma lipids, have been extensively discussed
[12–15]. The addition of progestogens, particu-
larly those derived from 19 nortestosterone (C-19)
with residual androgenic activity has been associ-
ated with an adverse effect on lipoprotein levels,
in relation to a decrease in HDL-C and an in-
crease in LDL-C [16,17]. However, other studies
have not shown unfavorable changes in plasma
lipids with different progestogens, specially with

those derived from pregnanes (C-21 progestogens)
[13,18] or C-19 derivates [19].

In addition, a decrease in the frequency of
cardiovascular disease which ranges between 30
and 50% for women who receive HRT has been
noted [20–23]. Although not exclusively, the de-
crease in the risk of cardiovascular disease has
been attributed mainly to the favorable changes
on plasma lipoproteins previously mentioned [21–
23].

The objective of this study was to compare the
effect of two different cyclic sequential hormone
preparations on normal plasma lipids, one of
them widely known (CE) plus a derivative of
17-a-hydroxyprogesterone (MPA) and the other
one which uses an estrogen frequently used in
Europe, EV associated with a progestogen also
derived from 17-a-hydroxyprogesterone (CPA), in
healthy peri and postmenopausal women, during
1 year follow-up.

The group of patients selected for the analysis
of the metabolic behavior with HRT is part of the
group of women included in the comparative
study between two hormone preparations and
their effects on climacteric symptoms, already
published [24].

2. Methods

Between March 1993 and December 1995, we
enrolled 104 healthy peri and postmenopausal
women with the following inclusion criteria: age
between 45 and 60 years, a normal body mass
index (19.1–25 kg/m2), the presence of hot flashes
and with intact uterus and ovaries.

Exclusion criteria were as follows: pregnancy, a
pathological Pap smear (\II), any contraindica-
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tion for estrogen or progestogen use, women with
other diseases requiring medication (hyperten-
sion\150/95 mmHg), diabetes, hypothyroidism,
hyperthyroidism, smoking \10 cigarettes per day
and/or regularly drinking more than 40 ml of
alcohol per day, a history of drugs used for
chronic therapy and women taking preparations
which influence lipids (cholestyramine, clofibrate,
colestipol, nicotine acid, probucol, thyroid deriva-
tives, statins, gemfibrozil and betablockers); any
contraindication for estrogen or progestogen use;
any estrogen—or progestogen—containing medi-
cation had to be stopped at least 6 months before
baseline screening.

Participants were recruited at the Instituto
Materno Infantil and Fundación Santa Fé de
Bogotá in Santa Fe de Bogotá, and Clı́nica del
Prado in Medellı́n, Colombia.

The study was approved by the Ethics Commit-
tee of the Department of Obstetrics and Gynecol-
ogy of the Universidad Nacional de Colombia
and the Research and Biomedic Publishing Com-
mittee at the Fundacion Santa Fé de Bogotá.

Women participating in this study gave written
informed consent and were randomly assigned to
one of two treatment groups, in the following
manner: Group A (n=49 women): CE 0.625 mg/
day for 21 days plus MPA 5 mg from days 12 to
21 of the pharmacological cycle. Group B (n=55
women): EV 2 mg/day for 21 days plus CPA 1 mg
from days 12 to 21 of the cycle, (SHD 461,
Schering AG, Germany).

Both preparations were administered to the
participants during 1 year, in a cyclic sequential
way (3 weeks of treatment and 1 week free of
hormonal treatment). The clinical study started
on March 1993; the last patient finished the clini-
cal phase in November 1995.

The experimental design was that of a clinically
controlled, single blinded phase III trial; due to
the presentation of the two preparations and the
form of administration, the physician knew which
patient was assigned to each group. The assign-
ment of the treatment was done by means of a
pre-established randomization list, according to
the numbers of the medication kits in the study,
procedure conducted by Schering AG in
Germany.

Clinical controls were carried out at the begin-
ning of the study and after 1, 3, 6, 9 and 12 months
of HRT, during which patients were evaluated
through a guided interview and with the aid of a
diary, which included the intensity and frequency
of symptoms related to hypoestrogenism; further-
more, patients were clinically examined at each
visit, including weight and blood pressure control.
Information was registered in a codified form
created for this purpose (CRF: case report form).

Besides general instructions on diet and exercise
for this phase of a woman’s life, no further special
instructions were given.

The objective of this study was to evaluate the
effect of the two hormone preparations on serum
levels of total cholesterol (TC), HDL-C, LDL-C
and triglycerides in women with a previous normal
lipid profile, which was an inclusion criterion for
all patients; the follow-up was carried out during
the observation period of 1 year. The lipid profile
controls were taken at the beginning of the study
before starting HRT, and after 3, 6, 9 and 12
months of therapy, at the end of the HRT com-
bined phase. At the same time, measurements of
aspartate aminotransferase (ASAT), alanine
aminotransferase (ALAT) and alkaline phos-
phatase were obtained to check liver function.

With the values of TC, HDL-C and LDL-C the
atherogenic index TC/HDL-C was calculated, as
well as the LDL-C/HDL-C index.

2.1. Measurement of lipids

Venous blood samples were obtained from the
antecubital vein to measure serum lipids on the
previously described intervals after overnight fast-
ing (at least 12 h), centrifugated and analyzed at
one of two laboratories, Laboratorio Clı́nico He-
matológico Ltda., Medellı́n, Colombia, and Labo-
ratorio Clı́nico Médico Gutierrez Vélez SIPLAS
LTDA, Santafé de Bogotá, Colombia.

Both laboratories participate in periodic quality
control evaluations (Randox Laboratories Ltd.,
Antrim, United Kingdom for SIPLAS in Santafé
de Bogotá and Excel, American College of
Pathologists, Northfield, Illinois, USA, for Labo-
ratorio Clı́nico Hematológico in Medellı́n,
Colombia).
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TC and HDL-C were determined by means of
the colorimetric enzymatic technique (Ciba Corn-
ing Diagnostics Corp., Oberlin, OH, USA); in-
terassay and intra-assay coefficients of variation
were 4.0 and 1.8%, respectively.

For HDL-C determination, serum precipitation
of LDL-C and very low density lypoproteins
(VLDL) was performed by means of dextrane
sulphate and magnesium sulphate. After centrifu-
gation, HDL-C remains in the supernatant and
cholesterol concentration is determined therein.
LDL-C was calculated according to the Friede-
wald formula [25]. This formula is valid for pa-
tients with triglyceride values under 400 mg/dl.

Triglycerides were determined using the colori-
metric enzymatic technique (GPO Reagent, Ciba
Corning Diagnostics Corp., Oberlin, OH, USA);
interassay and intra-assay coefficients of variation
were 7.0 and 2.4%, respectively.

2.2. Determination of li6er function tests

Determination of ALAT and ASAT was done
using the photometric technique (Merck Kga A,
Darmstadt, Germany), with variation coefficients
of 3.8 (ALAT) and 2.8% (ASAT). Alkaline phos-
phatase was determined according to the kinetic
procedure of Bowers and McComb [26], using a
commercially available kit (Ciba Corning Diag-
nostics Corp., Oberlin, OH, USA); variation
coefficient=3.5%.

2.3. Statistical analysis

Data registered in the CRF forms were codified
and tabulated in a Dbase III+ database. For the
data analysis a SPSS-PC program (version 6.1.3.,
license 3130852) was used.

Groups were compared at the beginning, and
after 3, 6, 9 and 12 months using the chi square
test or ‘t Student’ to assess the differences. The
comparison within groups, specially to check for
changes in the levels of lipids or liver enzymes was
done using t test for paired dependent samples
and Levene’s test for equality of variances. Statis-
tical significance was inferred at PB0.05.

3. Results

Eighty-two women (group A: 38, group B: 44)
completed the 12 month follow-up period. The
effect of both HRT schemes on the intensity and
frequency of the main climacteric complaints
studied, as well as those secondary to HRT and
the reasons for withdrawal have also been de-
scribed previously [24].

A total of 56 women (25 in group A and 31 in
group B) completed all the data of the lipid profile
taken in five controls. They are described in the
present analysis.

Epidemiological features of both treatment
groups are given in Table 1. There were no signifi-
cant differences between groups A and B for the
variables studied. Group A included more post-
menopausal women (76%), while in group B the
distribution between postmenopausal and peri-
menopausal women was equal, and there were no
differences between groups (P=0.089, Yates
corrected).

Mean arterial pressure and body-mass index
changes during the entire study period are shown
in Table 2. There were no differences between
both groups nor within each group, and values
always remained within normal limits.

3.1. Changes in TC

The results of TC measurements are shown in
Table 3. In group A, mean values were slightly
above those recommended for this group age (200
mg/dl). After 6 months, TC had decreased 3% in
group A, and 1.9% in group B. At the end of the
study, cholesterol levels remained practically un-
changed compared to initial values and there were
no significant differences between groups or
within each group (Table 3).

3.2. HDL-C

Levels of HDL-C increased with HRT in both
groups (Fig. 1), with a 4.8% increase in group A
after 6 months (95% CI, −1.7–11.4%), and
12.7% in group B, (95% CI, 3.7–21.8%) with no
significant differences between both groups. At
the end of the study, the increase was 12.9% (95%
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CI, 4.2–21.7%) for women in group A and 17.8%
(95% CI, 9.4–26.3%) in group B with respect to
initial values. The increase of HDL-C in group A
was significant after 1 year (P=0.004), and in
group B it was significant after 6 months of
therapy (P=0.012) and at the end of the study
(P=0.001).

3.3. LDL-C

Levels of LDL-C showed a decrease in both
groups (Fig. 2). After 6 months of HRT, levels

had decreased by 7.2% (95% CI, −13.0– −1.4%)
for women in group A, and by 5.6% (95% CI,
−14.2–3.1%) for women in group B. After 12
months the decrease was 7.6% (95% CI, −15.0–
−0.3%) in group A, and 7.2% (95% CI, −16.5–
2.0%) in group B, with respect to initial values.
There were no differences between the two groups,
but there were differences within each group.

The decrease of LDL-C was significant at 6
months (P=0.008), and 12 months (P=0.021) in
group A, and in group B after 12 months (P=
0.021).

Table 1
Epidemiologic characteristics of the study population

Group A (CE/MPA) PCharacteristicsa Mean9SD Group B (EV/CPA)

3125Cases (n)
51.494.9 5094.3Age (years) 0.29

Socioeconomic status (%)
0.7716.1High 12.0

40.0 45.2Medium
48.0 38.7Low

Ethnics (%)
76.0Mestizo 74.2 0.48

Caucasian 20.0 25.8
4.0Black –

Months in amenorrheab 21.0 (range: 1–134) 10.5 (range: 0–113) 0.16
0.7927.0Postmenopausec 41.0

58.297.3Weight (kg) 60.698.2 0.24
B.M.I.d 23.692.7 24.292.9 0.40

88.3912.2 89.6913.2Mean arterial pressure (mmHg) 0.72

a At the beginning of the study.
b Median in months for all cases (P=0.16, for the comparison between groups; Kruskal–Wallis test).
c Median in months for menopausal women (]12 months), P=0.79 for the comparison between groups; Kruskal–Wallis test.
d Body mass index [weight (kg)/height2 (m)].

Table 2
Mean arterial pressure, weight and body mass index

First visit 6 monthsGroup 12 months

BABb BAa A

MAPc (mmHg) 89.692.588.392.5 88.892.0 90.192.186.793.188.092.0
24.290.523.690.5BMId 22.891.224.090.523.790.624.290.5

58.291.5 60.691.5 58.491.5 60.991.5Weight (kg)

a CE/MPA, n=25.
b EV/CPA, n=31.
c Mean arterial pressure.
d Body-mass index [weight (kg)/height2 (m)].
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Table 3
Levels of serum TCa

Group B (EV/CPA) (n=31)Controlb PcGroup A (CE/MPA) (n=25)

Initiald 196.13935.2202.4926.2 0.46
186.67938.8198.64923.4 0.183
190.32937.96 0.54195.92927.7
190.23933.6203.24934.4 0.169

12 196.0933.7201.00926.6 0.55

a TC= total cholesterol; mean9SD.
b Months of treatment with HRT.
c P for the comparison between groups A and B.
d Values expressed in mg/dl.

Fig. 1. Changes in serum HDL-C.

No differences could be established within each
group when discriminating between pre- and post-
menopausal women with regard to TC, HDL-C
and LDL-C after 1 year of treatment.

3.4. Triglycerides

Levels of serum triglycerides increased through-
out the study, but remained within low normal
limits (Table 4). There were no differences be-
tween values of groups A and B. After 6 months,
levels increased by 13.5% (95% CI, 0.2–27.1%)
and 16.7% (95% CI, 2.8–30.6%) for groups A and

B, respectively, and by 34.6% (95% CI, 10.4–
58.8%), group A, and 19.6% (95% CI, 4.8–34.3%)
(group B), after 12 months.

3.5. Alkaline phosphatase, ALAT and ASAT
le6els

There were no important changes during the
study period in both groups, and values remained
always within normal limits. Only one patient
from group A had a five-fold increase in ALAT
values and a seven-fold increase in ASAT values
after 6 months of HRT; these increases were
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transient, the patient remained asymptomatic and
no interruption of therapy was considered.

3.6. TC/HDL-C and LDL-C/HDL-C ratios

The TC/HDL-C and LDL-C/HDL-C ratios are
shown in Table 5. The TC/HDL-C index showed
a progressive and discrete decrease in both groups
that was significant at 12 months in group A
(P=0.007), and in group B after 6 (P=0.011)
and 12 months of therapy (P=0.005). The favor-
able decrease of the TC/HDL-C index in both

groups is related to the increase in HDL-C levels
(Fig. 1).

Similarly, there was a progressive reduction of
the LDL-C/HDL-C index in both treatment
groups (Table 5), that was significant after 6 and
12 months in group A (P=0.03 and P=0.001,
respectively), as well as in group B, P=0.013 and
P=0.001, respectively.

This favorable modification of the LDL-C/
HDL-C index relates to the decrease found in
LDL-C levels and to the increase in HDL-C levels
previously described (Figs. 1 and 2).

Fig. 2. Changes in serum LDL-C.

Table 4
Levels of triglycerides

Group B (EV/CPA) (n=31)Controla PbGroup A (CE/MPA) (n=25)

85.76923.9 95.74933.5 0.21Initialc

98.68931.9 103.39936.7 0.613
0.15106.26937.86 93.28925.2

114.96941.9 106.93933.9 0.459
108.96940.6d 0.9912 109.03939.3e

a Months of treatment with HRT.
b P for the comparison between groups A and B.
c Values expressed in mg/dl; mean9SD.
d P=0.009 for the comparison between 12 months and initial values within group A.
e P=0.02 for the comparison between 12 months and initial values within group B.
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Table 5
TC/HDL-C and LDL-C/HDL-C ratiosa

Controlb Group B (EV/CPA) (n=31)Group A (CE/MPA) (n=25)

LDL-C/HDL-CTC/HDL-C TC/HDL-C LDL-C/HDL-C

3.0190.9 4.2391.2 2.8491.0Initial 4.3790.95
2.6990.98c 3.6890.8c4.1091.1 2.3390.7c6

12 2.4890.8d3.9390.98d 3.6290.8d 2.1890.6d

a Mean9SD.
b Months of treatment with HRT.
c PB0.05 as compared to the baseline value, within group.
d PB0.01 as compared to the baseline value, within group.

4. Discussion

This clinical trial compared the effect of two
hormone treatment regimens with estrogen and
progestogen in relation to the normal lipid profile
in healthy peri and postmenopausal women; it
shows a favorable effect of HRT during the 1 year
observation period. The increase in HDL-C found
in our study for both treatment groups is similar
to that reported by authors like Kim [8] and
Haines [9], in studies that used estrogens alone or
combined with progestogens, with increases in
HDL-C that ranged between 10.8 and 16.5%;
however, other authors did not find changes in
the levels of HDL-C during therapy with prepara-
tions containing EV and CPA after 1 [16,27,28]
and 2 years [1].

Several trials have shown that the increase in
HDL-C levels is always higher in women who
only receive estrogens [7,18,30,31], and that this
positive effect is attenuated to a variable degree
with the addition of progestogens [7,18,31], partic-
ularly of those derived from 19-nortestosterone
[8,16], while progestogens derived from the group
of the pregnanes such as MPA have a lower
attenuating effect of the increase in HDL-C
[17,18,31,32].

Levels of LDL-C decreased in a similar way in
both treatment groups after 1 year (7%), equiva-
lent to 12 and 14 mg/dl for groups A and B,
respectively, a similar finding to that of other
authors with EV and CPA [27–29] and in a study
with CE and MPA [31]. In another trial with
combined EV/CPA, the decrease in LDL-C levels

was higher [16]. Kim et al also found a more
pronounced decrease of LDL-C (−13.7%) with
combined sequential HRT with CE and MPA
after 1 year [8].

The PEPI (postmenopausal estrogen/progestin
interventions) Trial study showed reductions in
LDL-C levels equivalent in average to 15.9 mg/dl
after 1 year, with different schemes of CE com-
bined with MPA, ranging between 10 and 13%
[18]; Nabulsi demonstrated a similar reduction of
16 mg/dl in LDL-C levels in current users of HRT
with CE alone or associated to MPA, compared
to non users [13]. However, a recent report [28]
found a slight increase in LDL-C after 1 year of
HRT with CE/MPA. With similar results to those
obtained in the PEPI study, we found in this trial
a decrease of LDL-C, more significant during the
first half of therapy, with little changes in the last
6 months.

Lafferty, in one of the most extensive prospec-
tive cohort studies up to date [6] demonstrated a
reduction of 21% in LDL-C levels in HRT users,
compared to women who had never received hor-
mone replacement. This reduction in the levels of
LDL-C in women under HRT is usually reversible
when hormonal treatment is stopped [7,29].

In contrast to the changes observed with HDL-
C and LDL-C, TC did not suffer significant mod-
ifications with either of the therapeutic schemes;
in general, reductions in the levels of TC reported
in different clinical trials have ranged between 3
and 14% with respect to initial values, changes
that have been observed with CE and MPA
schemes as well as with EV and CPA
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[1,8,16,18,27,29]. As it happens with LDL-C, the
decrease in the levels of TC usually reverts to
pretreatment values when HRT is suspended [29].

In accordance with the observed increase in
HDL-C and the decrease of LDL-C in both treat-
ment groups, a slight decrease in TC/HDL-C and
LDL-C/HDL-C ratios was also observed; the re-
duction of the latter index in the present study is
similar to that reported by Marslew with two
different schemes of EV and CPA or levonorgestrel
[1]; both indexes remained within values that are
not considered to represent an increased risk for
coronary heart disease. The decrease in the TC/
HDL-C index, together with other preventive and
therapeutic measures are considered useful to re-
duce the frequency of cardiovascular disease in
women [33].

Measurement of these indexes is specially impor-
tant with respect to serum levels of triglycerides,
because a greater risk of coronary heart disease has
been described in patients with triglyceride levels
above 200 mg/dl when LDL-C/HDL-C ratios are
above five [34,35].

The significant increase in the levels of serum
triglycerides found in both treatment groups in our
study, has been another finding obtained in several
[7,18,28,31,32], but not in all [8,13,16,27,29] of the
studies with HRT in postmenopausal women. The
increase in plasma triglyceride levels has ranged
between 4 and 38% in the aforementioned studies,
with values around 12–14 mg/dl [7,18], similar to
those observed in the present study; the increase
usually has a direct relation with the dose of
estrogens used [36]. However, this increase does
not have a major clinical meaning because levels
remained within normal ranges. Progestogens, par-
ticularly those derived from 19-nortestosterone [37]
seem to attenuate the increase in triglyceride levels
induced by estrogens, due to a greater clearance or
a decrease in the synthesis of VLDL and triglyce-
rides [13].

In summary, changes observed in the different
components of the profile are similar to those
reported in literature and seem to confirm recent
observations showing that the addition of a
progestogen to estrogen replacement therapy does
not have adverse effects on the lipid profile
[7,13,18,30–32].

5. Conclusion

The cyclic administration of two sequential hor-
monal preparations for HRT with CE or EV
combined with progestogens derived from the
group of pregnanes without residual androgenic
activity, has a short term favorable effect on the
lipid profile, according to the results of the present
study. We found an increase in HDL-C, a decrease
in LDL-C levels, as well in the LDL-C/HDL-C and
TC/HDL-C ratios. Although this study was lim-
ited to 1 year, the promissory behavior of lipo-
proteins leads us to suppose that through this
mechanism and together with other important
preventive measures, the risk of coronary heart
disease in women receiving hormone replacement
therapy can be effectively reduced.
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