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Abstract

Objectives: To evaluate the effect of 1- or 3-monthly sequential combinations of estradiol valerate (E,V) and
medroxyprogesterone acetate (MPA) on menopausal symptoms, bone density, muscle strength and lipid metabolism
in postmenopausal women. Methods: Changes in bone mineral density (BMD), isometric muscle strength, serum
lipids and climacteric symptoms were evaluated in 78 women, 49-55 years of age, with a spontaneous menopause
0.5-3 years earlier. Treatment group I received 2 mg E,V tablets for 11 days, followed by 2 mg E,V + 10 mg MPA
for 10 days and placebo for an additional 7 days; treatment group II received 2 mg E,V for 70 days, 2 mg E,V + 20
mg MPA for 14 days, and placebo for 7 days. The placebo group received placebo continuously for 24 months. Each
group was further randomised to exercise and non-exercise subgroups. Results: Both hormone regimens significantly
reduced menopausal symptoms, and prevented equally well the decrease of BMD both in the lumbar spine and
proximal femur. A positive effect of exercise on BMD was observed in the placebo group. No synergistic effect of
exercise and estrogen on BMD could be shown. Both hormone regimens increased the isometric strength of back
extensor muscles. Serum total and LDL cholesterol decreased during the first year with both estrogen regimens.
Conclusions: Estrogen—progestin regimens were equally effective in the control of menopausal symptoms and
preventing bone loss, increasing muscle strength and lowering serum cholesterol. © 1997 Elsevier Science Ireland Ltd.
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1. Introduction

It is well known that postmenopausal estrogen
replacement alleviates climacteric symptoms [l—
6]. More recently, case-control and cohort studies
have shown that hormone replacement therapy
(HRT) reduces the risk of hip and forearm frac-
tures in postmenopausal women [7]. Estrogen may
also have anabolic effects on other skeletal tissues,
especially on muscle, although very little is known
of these effects [8].

Physical exercise has clear effects on bone dur-
ing childhood and adolescence [9]. However,
prospective studies in pre- and postmenopausal
women have provided conflicting results, and data
on the possible synergistic effect of exercise and
HRT are still lacking [10,11].

A menopause-related increase in the risk of
coronary heart disease has been verified, and sev-
eral studies suggest that HRT protects against
coronary heart disease in postmenopausal women
[12-14]. This is thought to be partly related to the
beneficial effects of estrogen on serum lipids [15].
Progestins, depending on their androgenic effects,
may counteract the beneficial effects of estrogens
[16]. Tt is thus of special importance that estro-
gen—progestin combinations used in long-term
HRT maintain a beneficial or, at least, neutral
balance in lipid metabolism.

Monthly bleeds during HRT are unwanted by
many postmenopausal women and continuous
HRT regimens are associated with frequent un-
scheduled bleeds [17,18].

The quarterly administration of progestin in
HRT represents a compromise between the con-
ventional 1-month cycles and the continuous
combined regimens [19,20].

The present study was performed to investigate
the effect of two regimens of estradiol valerate,
combined with medroxyprogesterone acetate se-
quentially monthly or every 3 months, on
menopausal symptoms, bone, skeletal muscle and
lipid metabolism. In order to clarify the possible
synergistic effect of exercise with estrogen on
bone, half of the patients in each group were
introduced to a moderate exercise program.

2. Materials and methods
2.1. Study design and patient selection

The study was a prospective, randomised,
placebo controlled comparison of two estro-
gen-—progestin regimens. Randomisation wus
stratified to evaluate the effects of hormone
treatment and exercise. The trial was conducted
at the Deaconess Institute of Oulu, Finland be-
tween January 1989 and April 1991. The pro-
tocol was approved by the ethical committee of
the hospital and the study was conducted in
accordance with the Declaration of Helsinki of
the World Medical Assembly.

From a population of 100000 inhabitants in
the City of Oulu and its immediate surround-
ings in Northern Finland, all women aged 49--
55 years were listed from public records and a
questionnaire on menopause, previous medical
history, use of hormones and other treatments
was sent randomly to every third of these
women (N = 1179).

Altogether 833 (71%) replied, and 93 pre-
sumably healthy women, 0.5-3 years post-
menopausal, without previous HRT and
without obvious contraindications for estrogen--
progestin treatment were invited to an inter-
view and medical examination. A further 15
women were excluded because of reluctance to
participate in the trial [§], or because of vari-
ous diseases [7]. After oral and written infor-
mation from the investigators, written informed
consent was obtained from all patients. Finally,
78 healthy women in early menopause, meeting
all inclusion and exclusion criteria and willing
to have HRT, were entered in the study. S-
FSH was determined in all women at the onset
of the study to confirm the menopausal status.

The women were randomised to receive ei-
ther treatment I, treatment II or placebo
(Table 1), with 26 women in each group. The
randomisation was stratified: 13 patients in
each group received active guidance and en-
couragement to physical activities, while no
special reference to exercise was made to the
other half.
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2.2. Recording of menopausal symptoms

Menopausal symptoms were recorded at base-
line and at 12 further time points during the study
using the Visual Analogue Scale (VAS) method
[21]. The following symptoms were recorded: hot
flushes, night time sweating, tension or anxiety,
sleep disturbances, depressive mood, dizziness,
headaches, dry vagina, palpitations, urinary in-
continence, nausea, edema, fatigue and breast ten-
sion.

2.3. Measurement of bone mineral density (BMD)

BMD of the lumbar spine and proximal femur
was measured by X-ray dual photon absorptiome-
try (Lunar DPX; Lunar Radiation Corporation,
Madison, WI, USA), with a correction for inter-
ference from fatty tissue. The measurement sites
were the lumbar vertebrae L2-L4 in the spine,
femoral neck, Ward’s triangle and trochanter ma-
jor area in the proximal left femur, with coeffi-
cients of variation of 0.9-1.0%, 1.2-2.0%,
2.6-3.1 and 1.5-2.4%, respectively [22]. The mea-
surements were performed at baseline and at 3, 6,
9, 12, 18 and 24 months.

2.4. Clinical laboratory measurements

Blood and urine samples for measurement of
calcium metabolism were taken at same time
points as the BMD measurements. All other tests
were performed at 0, 6, 12, 18, and 24 months. To
demonstrate maximal progestin effect the samples
were always collected during the last 4 days of the
estrogen—progestin combination tablets (same
calendar window in the placebo group). Standard
methods were used for the following analyses:
diuresis (24 h), creatine and creatine 24 h, calcium
and calcium 24 h, hydroxyproline, hydroxyproline
24 h, B-hemoglobin, S-creatine, fS-calcium, S-al-
bumin, fS-phosphate, S-alkaline phosphatase, S-
alanine aminotransferase, fS-glucose and tartrate
resistant acid phosphatase (TRAP), fS-choles-
terol, fS-HDL-cholesterol, fS-VLDL-cholesterol,
fS-triglyceride. fS-LDL-cholesterol was calculated
using the Friedewald formula [23]. Commercial
radioimmunoassay kits were used to measure

serum osteocalcin, procollagen-1 (PICP), FSH
and estradiol.

2.5. Muscle strength and anaerobic threshold

The anaerobic threshold and maximal isometric
strength measurements for both back extensor
and flexor muscles, were performed at baseline
and at 12 and 24 months. The maximal isometric
extension and flexion strength of the back were
measured in a standing position with the
Muskeli® apparatus (Digitest, Muurame, Fin-
land). The subject was fixed with a belt in the
device below the anterior superior iliac spine and
humeroscapular joint level, after which she was
asked to perform maximal flexion and extension
torque of the back against a bar for 5 s; the best
result of three successive attempts was accepted
[24]. The anaerobic threshold was found with the
bicycle ergometer test by increasing the load step
by step after the aerobic threshold was reached
and blood lactate started to increase linearly with
respect to work [24].

2.6. Exercise program

The exercise program consisted of a guided 1-h
loading exercise per week in a fitness centre, with
particular loading on the lumbar and femoral
areas. The women in the exercise groups were
instructed to exercise for an additional 2 h per
week. All women in the study kept a diary of their
daily activities.

2.7. Bleeding pattern and endometrial changes

Endometrial biopsies (Pistolet aspiration) [25]
and cervical smears were obtained at baseline, 12
and 24 months. The specimens were collected
during the last 4 days of the estrogen—progestin
phase, and reviewed by the same pathologist with
no prior knowledge of the treatment group.
Bleeds were evaluated from the patients’ bleeding
diaries. Withdrawal bleeding was classified as reg-
ular if it occurred at any time during the combina-
tion tablet phase or the hormone-free week
(during placebo tablets), and unscheduled if it
occurred at any time during the estrogen tablet
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Table 1

Summary of demographic data (mean + SD), and study treatments

Group I (N =26) Group II (N = 26) Placebo (N =26) Al (N =78)
Age (years) 527+14 525+1.6 525+1.6 525+ 1.5
Age at menopause (years) 503+ 1.6 50.2+1.7 50.1 1.2 50.2+1.5
Body Mass Index 244137 258 +3.0 264 +3.5 256+34
Time since last spontaneous 27+1.0 26+1.3 26+1.3 26+1.2
bleeding (years)
Study treatment, on tablet 11 days: E,V 2 mg 10 days: 70 days: E,V 2 mg 14 days: Placebo

daily E,V 2 mg and MPA 10 mg

7 days: placebo?

E,V 2 mg and MPA 10 mg
7 days: placebo®

2Divina® (Orion Pharma, Finland).
®Divitren® (Orion Pharma, Finland).

phase. For the placebo group, all bleeds were
classified as unscheduled.

2.8. Statistical methods

An analysis of covariance (ANCOVA) includ-
ing two factors, medication and exercise, and the
baseline values as a covariate, was used as the
basic method for the statistical analysis. When the
response consisted of successive measurements, a
repeated measurements factor was included in the
model. Multiple comparisons were carried out by
t-tests, using the Bonferroni correction for protec-
tion of the overall risk level. For serum and
urinary variables average changes from baseline
to 12 and 24 months were compared between the
treatment groups by Tukey’s HSD method.

3. Results
3.1. Patients

There were no differences between the ran-
domised treatment groups regarding patient char-
acteristics at the baseline (Table 1). During the
2-year study period, 9 women altogether (11.5%)
discontinued the study, 7 during the first year and
2 during the second year (Table 2). There were 3
discontinuations in treatment group I, 5 in treat-
ment group II and, rather surprisingly, only 1 in
the placebo group. The number of discontinua-
tions was not statistically different between

groups. The efficacy analyses thus includes 76
women, 25 in group I and in the placebo group,
and 26 in group II.

There were no statistically significant changes in
height, weight, Body Mass Index or blood pres-
sure between the treatment groups and placebo
group during the study period. The same was true
for laboratory safety parameters, including B-
hemoglobin, fS-glucose, S-ALAT (data not
shown).

3.2, Hormonal status and menopausal symptoms

Serum FSH concentrations were clearly ele-
vated in each group at the baseline (62.77 1+ 4.78
TU/1, 57.41 +2.83 TU/l and 52.854+3.44 IU/l in
groups I, II and placebo, respectively), which
confirmed the postmenopausal status of the study
subjects. Serum estradiol levels increased, as ex-
pected, in both hormone groups during treatment.
The severity of menopausal symptoms was
markedly reduced in groups I and II. Compared
with placebo, a significant reduction was seen in
the average scores for hot flushes (P < 0.001) and
night sweats (P <0.05), when comparing symp-
tom scores in patients who experienced these
symptoms at baseline. Symptom scores also de-
creased for all other menopausal symptoms that
were recorded, but statistically significant differ-
ences could not be detected between the placebo
group and the hormone groups. There was no
difference in amelioration of symptoms between
hormone groups.



J. Heikkinen et al. | Maturitas 26 (1997) 139-149 143

Table 2
Reasons for discontinuation by study group

Treatment group Patient number

Time point (months)

Reason

13/26 (11.5%) 16 2
21 3
45 16

¥ 5/26 (19.2%) 4 9
19 6
34 5
61 6
65 16

Placebo 1/26 (3.8%) 30 Not known

Personal reason (no follow-up data)
Various psychological symptoms
Thrombosis in leg after hip operation

Death (acute myocarditis)

Ischemic papillopathy in left eye

Breast cancer

Long withdrawal bleeding, BP 182/100 mmHg
Long, painful withdrawal bleedings, strange feeling
Lost to follow-up

3.3. Bleeding pattern and endometrial histology

Regular withdrawal bleeds occurred in 88% and
96% of the women in groups I and II, respec-
tively. During the first 6 months of the trial, mean
duration of bleeding was significantly longer in
group II (7.6 days) than in group I (5.5 days)
(P <0.001), but after 6 months no significant
differences remained in this respect.

Initial endometrial samples demonstrated atro-
phy in the great majority of the patients, well in
accordance with their hormonal status. A signifi-
cant number of samples was insufficient for histo-
logic diagnosis at the baseline in all three groups,
probably reflecting the atrophic status of the en-
dometrium as the frequency of insufficient sam-
ples subsequently decreased in both hormone
treatment groups, but did not change in the
placebo group (Table 3). At 12 and 24 months,
63% and 70% of women in the treatment group I
revealed secretory endometrial histology. Corre-
sponding figures for group II were 73% and 86%,
respectively. In the placebo group, atrophy pre-
vailed also at 12 and 24 months. Hyperplastic
changes were incidental and were detected in all
groups with similar frequency. Endometrial his-
tology and cervical smears revealed no malignan-
cies during the 2-year study period in any of the
groups.

34. BMD

Compared with placebo, BMD values increased

in groups I and II significantly over time in the
spine (P <0.001), femoral neck (P <0.001),
Ward’s triangle (P <0.05), and trochanter (P <
0.05) (Fig. 1aFig. 1bFig. 1cFig. 1d). There were
no significant differences between the hormone
groups.

Within groups I and II, there were no sig-
nificant differences between exercising and non-
exercising women. In the placebo group, a
positive effect of exercise could be seen in
Ward’s triangle (average change 0-24 months
0.009 g/cm? with exercise and —0.018 g/cm® in
the non-exercise group; P <0.05) and the
trochanter (average change 0-24 months 0.002
g/em® with exercise and —0.017 g/em® in
the non-exercise group; P <0.05). When data
from all women were pooled together and the
BMD wvalues in the exercise and non-exer-
cise groups were compared, a statistically sig-
nificant difference (P <0.05) was seen in the
femoral neck, but no effect was observed in
the spine.

3.5. Muscle strength and anaerobic threshold

There was a highly significant inverse associa-
tion between initial isometric back extensor and
flexor strength and the extent of change during
the trial in the hormone-treated groups (P <
0.001) and a significant response of isometric ex-
tensor strength to both hormone combinations
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Table 3
Endometrial histology findings during treatment by study group

Sample Baseline 12 months 24 months

Histological class | 11 p 1 Il P I I P
Atrophy 15 20 18 1 0 16 1 1 17
Proliferative 0 2 0 6 2 0 2 0 0
Secretory 0 0 1 15 16 0 16 18 0
Hyperplasia, simple® 0 0 0 2 0° 1€ 1 0 0
Hyperplasia, complex® 0 0 0 0 0 0 2 0 1
Insufficient sample¢ 11 4 7 0 3 4 1 0 3
No sample 0 0 0 1 4 0 2 2
Total 26 26 26 24 22 25 23 21 25

“No hyperplastic findings with atypia.

One patient had cystic-glandular hyperplasia at 6 months.

“The same patient had complex hyperplasia at 6 months.

YInsufficient samples at baseline in all groups and throughout the study in the placebo group reflect endometrial atrophy.

(P <0.05) after correction for initial strength in the groups. Significantly less calcium and hydrox-
group I (Fig. 2a). The main response occurred yproline was secreted into urine over time in both
during the first year. When data from all women treatment groups compared to the placebo group.
were pooled together and flexion strength in the No effect of exercise could be seen in the serum or
exercise and non-exercise groups was compared, a urine parameters.
significant effect of exercise was observed (Fig.
2b). 3.7. Lipid metabolism

Significant lowering of the anaerobic threshold
was observed during the 2 years of follow-up Serum total cholesterol decreased in both hor-

(from 20.76 +4.37 ml/kg per min, N=76, to
18.56 + 4.10 ml/kg per min, N = 51), and no effect
of hormone treatment or exercise could be
demonstrated.

mone groups compared with placebo during the
first year (Table 4). However, during the second
year this decrease was observed only in group II.
Similar changes were noticed in LDL cholesterol
levels between groups. Only minor changes were
observed in HDL cholesterol, VLDL cholesterol
and triglycerides during the trial, and these
changes were not statistically significant between
hormone groups and placebo group (VLDL and
triglyceride data not shown).

3.6. Calcium metabolism

Results form serum indexes reflecting bone
metabolism are summarised in Table 4. Fasting
serum calcium remained unchanged during the
first year of treatment in groups I and II, but
increased in the placebo group. During the second
year no differences were seen between the three
groups. Serum alkaline phosphatase, osteocalcin

3.8. Adverse drug reactions and adverse events

and PICP decreased significantly (P <0.001) in Estrogenic adverse drug reactions, like breast
both treatment groups compared with the placebo tenderness and feeling of swelling, were reported
group during the first year of treatment, and at the beginning of the study, but there were no
remained at a decreased level also during the differences between 1- and 3-month regimens. Ad-
second year. No statistically significant changes verse events leading to discontinuation of the

were observed in serum TRAP activities between study are listed in Table 2.
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Fig. 1. (a~d) Percentual changes (mean + S.E.M.) in bone mineral density in: (a) spine, (b) femoral neck, (c) Ward’s triangle, and

(d) trochanter.

4. Discussion

In a prospective, placebo controlled trial over
24 months, we compared two HRT regimens and
studied the effect of exercise in 78 post-
menopausal women who had not had any previ-
ous HRT for menopausal symptoms. The results
showed that both hormone regimens reduced typ-
ical menopausal symptoms, especially hot flushes
and night-time sweating. According to laboratory
safety parameters and endometrial histology these

two regimens did not differ from each other. In
the beginning of the study, some women had long
bleeding times with regimen II. During the 2-year
follow-up period we obtained no evidence of in-
creased endometrial or other abnormalities in ei-
ther of the hormone groups, suggesting that both
regimens can be used in the treatment of
menopause. Hyperplastic changes were detected
with similar frequency in all groups, including one
complex hyperplasia in the placebo group, which
should underscore the importance of diligent en-
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dometrial monitoring in this age group regardless
of the therapy mode.

Several studies have shown that both cyclic and
continuous estrogen treatments prevent post-
menopausal bone loss [26-29]. In the present
study, both estrogen—progestin regimens signifi-
cantly increased BMD in the spine and femoral
neck when compared with placebo. There were no
differences between groups I and II, suggesting
that 3-month cyclic treatment is as effective on

(a) Extension by treatment group

60
) * "
% 50
£
5}
[ oy
o
®
o
2 40
s | -a— Treatment i
—e— Treatment i
—a— Placebo
30 T T

0 12 24
Time (months)

Change significant (0->12 and 0->24 months) between
treatment | and the placebo group: * = p<0.05

(b) Flexion by exercise group

35
o
< 30
L
k=)
c
g
w
_d_) i
8 25
2 1 .
-= No exercise
—o— Exercise
20 T T
0 12 24

Time (months)
Change significant (0->12 and 0->24 months) between
exercise and no exercise groups: * = p<0.05

Fig. 2. (a,b) Isometric muscle strength: (a) extension by treat-
ment group, and (b) flexion by exercise group.

bone as 1l-month regimens. Serum and urine
parameters confirmed decreased bone turnover.
This is in agreement with results showing that low
dose continuous estrogen treatment without
progestin is also effective on bone [30]. However.
there is not enough documentation on this type of
treatment to replace conventional cyclic treat-
ment. Nevertheless, many women prefer less fre-
quent bleedings, and to them 3-monthly cycles
can be recommended [17.20].

It has been shown that MPA therapy alone
prevents bone loss in postmenopausal women
{31], and limited data suggest that, in combination
therapy, progestins do not diminish the bone-pre-
serving effect of estrogens [32]. On a cellular level,
the effects of progestins on bone turnover are
currently know to a much lesser extent than the
effects of estrogens.

A positive effect of exercise on BMD in the
proximal femur was observed during the 2-year
period in the placebo group. However, no syner-
gistic effect of exercise and hormone treatment
could be seen. When all patients were combined,
and exercise and non-exercise groups compared, a
positive effect of exercise on BMD in the femoral
neck was noted. This suggests that even easy
exercise programs, which are feasible in everyday
life for long periods, could be beneficial to stow
down bone loss in the femoral neck. Recent ani-
mal studies strongly support this resuit and show
further that moderate exercise is at least as effec-
tive as heavy exercise to prevent ovariectomy
induced bone loss [33]. Since there are no known
contraindications for low and moderate intensity
exercise, it should also be recommended regularly
for the prevention of bone loss in the elderly.

Serum and urine parameters clearly confirmed
that both regimens were effective to decrease bone
turnover. This is in agreement with bone density
measurements and supports the anti-resorptive ef-
fect of both regimens used. Thus, it seems that
other parameters and possible adverse drug reac-
tions as well as women’s own preference are more
important criteria than effects on bone when dif-
ferent HRT regimens are assessed in clinical prac-
tice.

In addition to bone, our results showed that
estrogen treatment has a beneficial effect also on



J. Heikkinen et al. | Maturitas 26 (1997) 139-149 147

Table 4
Serum parameters reflecting lipid and bone metabolism

Group Time point (months) Average changes
0 12 24 0~>12 P 0->24 P

fS-chol (mmol/1) 1 6.46 5.70 6.34 —0.61 0.04

11 7.10 6.15 6.23 —-0.77 —0.75 <0.058"

Placebo 6.35 6.37 6.32 0.03 <0.01° ~0.03
fs-chol-HDL (mmol/1) i 1.56 1.58 1.57 0.01 - 0.01

I 1.66 1.63 1.63 —0.10 -0.08

Placebo 1.58 1.64 1.55 0.06 —-0.02
fs-chol-LDL (mmol/l) 1 4.36 3.56 419 —0.65 —0.02

11 4.86 395 3.97 —0.67 —0.72 <0.05¢

Placebo 422 4.14 415 -0.09 <0.05° -0.07
fs-Ca (mmol/1) [ 2.28 2.25 2.37 —0.04 0.08

I1 2.32 2.25 2.36 —0.06 0.04

Placebo 2.31 2.36 242 0.05 <0.05° 0.11
dU-Ca (mmol/l) [ 3.18 2.68 2.96 —0.52 -0.31

11 2.62 2.38 2.21 —0.31 ~0.43

Placebo 332 3.47 3.16 0.15 -0.16
S-AFOS (U/ly I 173.1 128.0 125.1 —45.4 ~49.1

11 148.3 107.7 110.2 —35.5 -31.2

Placebo 153.1 171.0 169.2 17.9 <0.001° 16.0 <0.001"
S-PICP (mg/l) [ 135.8 95.2 106.1 —41.0 —304

I 120.6 80.1 89.0 —379 —28.7

Placebo 113.6 118.7 1204 5.0 <0.001° 4.5 <0.04°
S-BGP (U/D) | 11.25 8.01 9.90 —3.05 ~1.17

IT 10.38 7.01 8.30 —345 -2.05

Placebo 9.99 10.20 13.45 0.20 <0.001° 3.46 <0.001°
S-TRAP (mmol/l) 1 5.06 6.37 6.13 1.36 1.19

1 5.20 5.34 6.45 0.06 1.34

Placebo 5.43 7.10 6.80 1.65 1.44

2Between estrogen groups.
b Between both estrogen groups and placebo.

the skeletal muscle. It is of particular interest that
the effect on muscle strength was especially pro-
nounced in women who had low muscle strength
in the beginning of the study. An explanation for
this is not readily available, but the anabolic effect
of estrogen on skeletal muscle seems definite.
Since it is most likely that increased muscle
strength improves mobility and decreases the
probability of falling in the elderly, it may be that
estrogen protects against osteoporotic fractures
also by other mechanisms than just by preventing
bone loss. Seeley and co-workers have previously
reported negative findings on the association of
estrogen therapy to muscle strength and falling,
but the value of this observation is much limited
by the cross-sectional design of their study [8].

Serum cholesterol decreased during the first
year with both hormone regimens. During the
second year, the cholesterol levels in group 1
showed a tendency to return to initial values. The
reason for the difference between the regimens
could be the higher amount of estrogen in group
I, or its longer cycles, or both, and may indicate
that continuous or long-cycle estrogen is more
beneficial to lipids than cyclic estrogen-—progestin.
Furthermore, the results suggest that the positive
effect of estrogen on the serum parameters of lipid
metabolism could be to some extent transient, at
least at low doses.

Initial observations on the effects of different
progestins suggested that 17-a2-OH-progesterone
derivatives would have a more favourable effect
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on lipid metabolism than the 19-nortestosterone
derivatives [16], but in subsequent studies the
results have been variable [34,35]. In this study,
serum samples were always collected towards the
end of the combination tablet phase to observe
maximal progestin effects, but still the changes in
HDL-cholesterol were insignificant.

In conclusion, the present 2-year study confi-
rmed the positive effect of estrogen on
menopausal symptoms and bone density. Further-
more, our results demonstrated the anabolic effect
of estrogen on skeletal muscle, suggesting that a
protective effect of estrogen on osteoporotic frac-
tures could be the sum of its beneficial effects to
all skeletal tissues. As regards bone density, exer-
cise did not offer any additional benefits to
women on hormone treatment, but was beneficial
to women on placebo. The positive effect of estro-
gen treatment on some serum parameters of lipid
metabolism was confirmed, but at the same time it
was suggested that this positive effect could be, at
least partly, dose dependent and transient.
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