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Background. We sought to evaluate the long-term safety and efficacy of cyclic combined
estradiol valerate and cyproterone acetate.
Methods. A six-year, single center, open study was performed of forty-eight recently post-
menopausal women. We evaluated biochemical markers of bone turnover, bone mineral con-
tent, bone mineral density, serum lipids, climacteric symptoms, and bleeding throughout the
six-year period. Ultrasound evaluation of the endometrium was performed yearly for the first
two years.
Results. Markers of bone turnover were decreased over the study period, while bone mineral
content and density remained unchanged. High density lipoprotein cholesterol levels were
increased with unchanged blood pressure over the six years. Menopausal symptoms showed
significant improvements within 6 months. Endometrial scan results never required hysteros-
copic evaluation.
Conclusion. Sequentially combined estradiol valerate and cyproterone acetate can be used for
an indefinite number of years in women with recent natural menopause. Cyproterone acetate
provides adequate endometrial protection and cycle control while allowing estradiol valerate
to exert its positive effects on lipid profile, bone metabolism, and climacteric symptoms.
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The role of hormone replacement therapy (HRT)
for climacteric symptoms, altered bone turnover
and lipid metabolism related to estrogen depletion
is well established (1, 2). Controversy remains
about choice of estrogen and progestogen, doses,
route of administration, and length of therapy (3).
The estrogen/progestogen combination of choice
includes a natural estrogen combined with a pro-

Abbreviations:
HRT: hormone replacement therapy; EV: estradiol valerate;
HDL: high density lipoprotein; LDL: low density lipoprotein;
FSH: follicle-stimulating hormone; LH: luteinizing hormone;
CPA: cyproterone acetate; E2: estradiol; BMC: bone mineral
content; BMD: bone mineral density.

C Acta Obstet Gynecol Scand 78 (1999)

gestogen adequate to prevent endometrial pathol-
ogy with little metabolic effects (3, 4). Estradiol
valerate (EV) can be regarded as a prodrug of the
natural estrogen estradiol. Estradiol valerate dif-
fers from ethinyl estradiol and equine conjugated
estrogens in that it avoids the negative effects re-
sulting from ethinylestradiol metabolism like epox-
id formation. Also, EV does not alter the hepatic
synthesis of binding proteins like sex hormone
binding globulin and transcortin (5). An increase
in these proteins occurs after administration of
ethinyl estradiol and equine conjugated estrogens,
resulting in reduced free estradiol plasma levels.
Estradiol valerate improves the high density lipo-
protein (HDL) cholesterol/low density lipoprotein
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(LDL) cholesterol ratio and increases hepatic syn-
thesis of lipoprotein A1, thus providing cardio-
vascular protection (6, 7). Estradiol valerate has
antigonadotropic effects and restores FSH levels at
premenopausal values (8). Estradiol valerate in a
dose of 2 mg daily does not suppress the ovulatory
peak of LH so that it cannot be used as a contra-
ceptive.

Cyproterone acetate (CPA) is a potent proges-
togen derived from 17-OH-progesterone with
considerable anti-androgenic properties (9). Com-
bined with estrogens, it induces secretory changes
in the endometrium at a dose of 1 mg/day thus
preventing endometrial hyperplasia, while the
prolonged half-life of CPA increases its antiestro-
genic effect upon the endometrium (10). No
symptoms or signs of liver dysfunction are found
following high doses of CPA for prolonged
periods, nor alterations in liver morphology are
demonstrable (11, 12). Sequential addition of
CPA to EV does not diminish the favorable ef-
fect on lipid profile induced by the estrogen, as
the combination of EV with CPA does not alter
the pharmacodynamic profile of either drug.
Such combination of a natural estrogen with a
non-androgenic progestogen would therefore ap-
pear safe for long-term use.

The aim of the present study was to investigate
in the long term the effects of cyclic sequentially
combined EV and CPA on climacteric symptoms,
lipid, calcium and phosphate metabolism, men-
strual cyclicity, and on the quality of life in recently
postmenopausal women.

Materials and methods

Forty-eight women attending a menopause clinic
were recruited to the study, all of whom had had
a natural menopause in the previous 12–34
months. Eligible women were aged 45–55 years
with a body mass index between 18–28 kg/m2.
Postmenopausal status was confirmed by elevated
(Ø40 IU/L) FSH and diminished (Æ30 ng/L) E2
levels. Women were excluded who presented with
contraindications to estrogen use, chronic dis-
eases, or if they had had HRT in the six months
prior to the study.

Written informed consent was obtained from all
patients. Patients were instructed to take a daily
tablet containing 2 mg of EV for 21 days in ad-
dition to CPA 1 mg from day 12 to day 21. The
21-day cycle was followed by a 7-day tablet-free
interval.

Calcium metabolism was evaluated at the start
of the study and every 12 months thereafter using
bone densitometry in addition to alkaline phos-
phatase measurements with enzymatic assay. Uri-
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nary excretion of hydroxyproline was also deter-
mined on a 24-hour urine sample collected after a
low-collagen diet in the three days preceding urine
collection. Bone mineral content (BMC) and den-
sity (BMD) were measured at the distal radius of
the non-dominant forearm at a site where the dis-
tance between the ulna and radius is between 2–8
mm using a X-ray machine (Osteometer DTX 100,
Osteometer A/S, Roedovre, Denmark) with 1.1%
coefficient of variation. At the lumbar spine (ver-
tebrae L2-L4) a dual energy X-ray absorptiometer
(DEXA-Norland XR 26) with 1.0% coefficient of
variation was used to evaluate BMD. Changes in
lipid metabolism have been evaluated at the start
of treatment and every 12 months thereafter. Total
and HDL cholesterol, and triglycerides have been
measured enzymatically. Body weight, blood press-
ure and climacteric symptoms have been recorded
at baseline, then at 6 and 12 months, and yearly
thereafter. To evaluate climacteric symptoms we
used the Kupperman index of the climacteric (13).
Patients assessed their symptoms for severity ac-
cording to a rating scale from zero to three.
Genitourinary symptoms like vaginal dryness, dys-
pareunia, dysuria, and urge or stress urinary in-
continence have also been evaluated. Patients were
supplied with diary cards in which to make daily
records of characteristics of symptoms and vaginal
bleeding. We reviewed such records from which rel-
evant data were abstracted every 6 months. Endo-
metrial thickness was measured by transvaginal
sonography at baseline and every 12 months for
the first two years of EV/CPA therapy. The scan
was done on the first two days of CPA addition
(i.e., cycle days 12–13). It was decided that the
sonographic finding of an endometrial thickness
greater than 11 mm would dictate hysteroscopy.
We also established that if excessive or irregular
uterine bleeding occurred, hysteroscopy would be
scheduled. All patients had a bilateral mammog-
raphy done before starting therapy and every 24
months thereafter.

Pretreatment values of bone mass, markers of
bone turnover, parameters of metabolism and
Kupperman index were set at 100%, and all sub-
sequent measurements were expressed as a percen-
tage of these baseline values. Statistical analysis
was performed using the Student’s t-test and
analysis of variance.

Results

Forty-eight of the 56 women recruited entered the
study and were started on treatment. The mean age
of the patients was 51.3∫3.9 (mean∫s.d.) years.

Forty-two of 48 patients (84%) completed the
study, the remaining six patients withdrawn within
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6 months of treatment due to side effects (i.e.,
headache, breast tenderness and nausea).

Fig. 1 shows the changes in BMC and BMD,
expressed as percent variation, measured at the ra-
dius and the spine. No significant differences from
baseline values were recorded throughout the 6-
year study period.

Fig. 2 shows the percent variations of alkaline
phosphatase and hydroxyproline. Both parameters
were significantly diminished at 12 months
(p∞0.01) to later remain virtually stable until 6-
year follow-up.

Changes in lipid profile are shown in Fig. 3. A
significant increment of HDL cholesterol was
found, with a mean 10% increase at 24–36 months
and unchanged levels thereafter. A parallel de-
crease in total cholesterol (ª5% at 36 months) and
triglycerides (ª6% at 12 months) was also re-
corded, although not reaching statistical signifi-

Fig. 1. Changes in bone mineral content and density at the level of the radius and the spine throughout the six-year treatment
period. Columns represent mean percent variations. Error bars represent ∫ls.d. BMCΩbone mineral content; BMDΩbone mineral
density.

Fig. 2. Changes in serum alkaline phosphatase and urinary hydroxyproline throughout the six-year treatment period. Columns
represent mean percent variations. Error bars represent ∫ls.d. Alk. Phosph.Ωalkaline phosphatase; OH-ProlineΩhydroxyproline.
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cance. Such decreased values tended to remain un-
modified at further follow-up.

No significant increases in mean body weight
were recorded over the 6-year period (Table I).
Combined EV/CPA had no impact on blood press-
ure, with both systolic and diastolic values remain-
ing in the normal range (i.e., below 150/90 mmHg).

Table II displays values of the Kupperman index
in the study period. A significant decrease was ap-
parent as early as 6 months (p∞0.01) with de-
creased values maintained during the following
years. Similarly, patients reported improved
genitourinary symptoms, which are not included
in the Kupperman index.

Concerning cycle control, no patient experi-
enced amenorrhea or abnormal uterine bleeding
until 24 months, with a regular rhythm of menses
(25∫3 days), while a slightly but progressively de-
creased duration of menstrual blood flow (from
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Fig. 3. Changes in serum lipids throughout the six-year treatment period. Columns represent mean percent variations. Error bars
represent ∫ls.d. Tot. Chol.Ωtotal cholesterol; HDL-Chol.Ωhigh density lipoprotein cholesterol.

4.5∫1.5 to 3.7∫1.2 days) was noted in the first 12
months. Such decreased duration tended to remain
stable in the subsequent 5 years of the study. Dur-
ing the 7-day tablet-free interval, lack of with-
drawal bleeding was reported by five women
(10.4%) within 4 years and by 13 additional pa-
tients (27.0%) between year 5–6. In all cases, reg-
ular withdrawal bleeding was restored spon-
taneously following the episodes of amenorrhea.

Transvaginal sonography demonstrated no de-
velopment of endometrial hyperplasia or uterine
myomata, nor changes in volume of fibroids meas-
ured prior to therapy. Therefore, in no cases was it
necessary to perform hysteroscopy.

Discussion

Regarding indicators of bone metabolism, we have
found plasma levels of markers of bone turnover
to be decreased to premenopausal values soon
after the start of therapy, suggesting a decrease in

Table I. Values of body weight over the six-year study period. Values are means (s.d.)

Baseline 3 months 6 months 9 months 12 months 18 months 24 months 36 months 48 months 60 months 72 months

Weight (Kg) 60.95 61.23 61.38 61.15 61.37 61.48 61.35 61.36 61.39 61.50 61.34
(7.24) (8.09) (8.5) (8.59) (8.38) (8.41) (8.53) (8.6) (8.55) (8.47) (8.39)

p (vs baseline) 0.84 0.76 0.89 0.79 0.71 0.78 0.8 0.79 0.71 0.78

Table II. Changes in Kupperman index throughout the six-year period. Values are shown as percent variation

Baseline 6 months 12 months 24 months 36 months 48 months 60 months 72 months

Kupperman index 100% ª73% ª80% ª83% ª82% ª82% ª83% ª81%
p (vs baseline) ∞0.001 ∞0.001 ∞0.001 ∞0.001 ∞0.001 ∞0.001 ∞0.001
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bone turnover. Postmenopausal bone loss was then
effectively prevented at the level of both the radius
and the spine for the duration of the study. This
agrees with the findings of other studies (14, 15).

Favorable effects of EV plus CPA have also been
shown on lipid profile, with decreased triglycerides
and total cholesterol and, most importantly,
heightened levels of HDL cholesterol. Those
changes in lipid metabolism, combined with no
variations of blood pressure values, are thought to
provide effective cardioprotection. Additionally,
no changes in weight that could impact on lipids
or bone metabolism were recorded among our pa-
tients. Our results confirm previous findings of un-
changed blood pressure and body weight in pa-
tients given EV/CPA (16, 17), along with a favor-
able effect on lipids (17, 18).

One important purpose of this study was to
evaluate the impact of EV/CPA on climacteric
symptoms of psycho-emotional nature. We ob-
served a pronounced decrease in the Kupperman
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index, with patients reporting a greater well-being.
The improved overall quality of life turned out to
persist throughout the treatment period. In fact, fol-
lowing the reduction of hot flushes, insomnia is fre-
quently improved, resulting in restored mood func-
tion and concentration. Moreover, genitourinary
symptoms of estrogen depletion are markedly im-
proved, so that sexual function is also restored in the
context of a complex interplay between physical and
psychological dynamics. Our results lend further
support to previous findings of improved climac-
teric symptoms together with a mental tonic effect
of EV/CPA (19, 20). In this regard, we have shown
that the efficacy of the EV/CPA combination may
well last for an indefinite number of years.

The reduced duration of menstruation we ob-
served also confirms the results of previous studies
of combined EV/CPA (10). The reduction in men-
strual flow is considered by most women to be
beneficial.

In conclusion, sequentially combined EV and
CPA have proved safe and effective as a form of
long-term HRT in women with recent natural
menopause. Cyproterone acetate has provided ade-
quate endometrial protection and cycle control
while allowing EV to exert its positive effects on
lipid profile, bone metabolism, and climacteric
symptoms.
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