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ABSTRACT

This double-blind, randomized, multi-center study com-
pared the efficacy and clinical tolerance of a combined
formulation containing 2 mg estradiol (E2) and 0.5 mg
trimegestone (TMG) with a standard hormone replace-
ment therapy containing estradiol valerate (E2V) and
norgestrel (NG) in the treatment of climacteric symptoms.
The study was conducted over 13 cycles, each of 28 days,
and involved 634 subjects, of whom 481 completed the
study. The primary efficacy variable was the percentage of
subjects who showed at least a 50% reduction from base-
line in the mean daily number of hot flushes in cycle 3.
This was observed in 98.5% of the subjects in the
E2 + TMG group and 93.3% of the subjects in the

E2V + NG group (95% confidence interval of the
difference, 8.6, 1.9). Significant differences in favor
of the E2 + TMG combination were observed in the
reduction in the mean daily number and severity of hot
flushes, and in the percentage of subjects who had hot
flushes at baseline but no hot flushes during treatment.
There were no significant differences between the treat-
ments in the Kupperman index and in urogenital signs or
symptoms. Treatment with the E2 + TMG combina-
tion was well tolerated and the incidences of adverse events
were similar in the two treatment groups. Breast pain was
the main adverse event, possibly related to treatment that
resulted in discontinuation. The mean number of bleeding
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days per cycle was significantly lower with the
E2 + TMG combination than with the E2V + NG
combination. The incidences of endometrial hyperplasia
were low and comparable in both treatment groups. It was
concluded that the E2 + TMG combination was either
equivalent or superior to the E2V + NG combination
in the treatment of hot flushes and other climacteric
symptoms, and that its bleeding profile was favorable.

INTRODUCTION

The effects of estrogen deficiency in postmeno-
pausal women manifest themselves clinically as a
wide spectrum of symptoms of neuroendocrine
origin. These climacteric symptoms typically
include hot flushes and night sweats, sleep disturb-
ances, and psychological problems1. In the longer
term, tissues that are especially sensitive to estrogen
deficiency, e.g. lower urogenital tract, show
changes including vaginal dryness and reduced
control of micturition2. The decline in estrogen
production that characterizes the climacteric
period and postmenopausal years also has longer-
term health implications because it is associated
with the development of osteoporosis3 and an
increased risk of cardiovascular disease4.

Administration of estradiol is very effective in
the treatment of symptoms of estrogen deficiency.
However, the administration of unopposed
estrogens to postmenopausal women can provoke
endometrial hyperplasia and, therefore, a progesto-
gen must be added for women with an intact
uterus, to oppose the endometrial action of
estrogens and to reduce the risk of endometrial
carcinoma.

One new progestogen that is being developed
for use in hormone replacement therapy (HRT)
is trimegestone (TMG) (17b-[(S)-2-hydroxy-
propanoyl]-17-methyl estra-4,9 dien 3-one), a
novel norpregnane progestogen that exhibits a
favorable pharmacological profile. Trimegestone
shows a high affinity for the progesterone receptor,
has a potent progestomimetic activity, possesses no
androgenic, glucocorticoid or mineralocorticoid
activity, has no affinity for the estrogen receptor,
and exhibits a strong anti-uterotrophic activity5. In
healthy postmenopausal volunteers, trimegestone
has been shown to have satisfactory clinical and
biological tolerance with increasing single oral
doses from 0.5 to 4.0 mg.

The use of trimegestone in combination with
estradiol has been investigated in both experi-
mental and clinical studies. When administered in
combination with estradiol in rats, trimegestone
inhibits the uterine effects of estradiol, while
preserving its beneficial activities on bone6. The
efficacy and tolerance of a combined formulation
containing 2 mg estradiol and either 0.25 mg or
0.5 mg trimegestone have been compared with
those of a standard HRT preparation containing
2 mg estradiol sequentially combined with 1 mg
norethisterone acetate in postmenopausal women
over a period of 1 year. The estradiol +
trimegestone combinations were shown to be at
least equivalent to estradiol/norethisterone acetate
in the treatment of climacteric symptoms. Treat-
ment with a 2 mg estradiol + 0.5 mg trimegestone
formulation has also been shown to have a protec-
tive effect on the endometrium and to provide a
good bleeding profile7,8.

To investigate further the efficacy and tolerance
of a preparation containing 2 mg estradiol and
0.5 mg trimegestone, a 1-year comparative study
in postmenopausal women was carried out versus
a well-established preparation containing 2 mg
estradiol valerate and 0.5 mg norgestrel
(CyclocurÒ).

MATERIALS AND METHODS

This randomized, double-blind, multicenter study
was designed to compare the efficacy and clinical
tolerance of a combined formulation containing
estradiol and trimegestone (E2 + TMG) with
one containing estradiol valerate and norgestrel
(E2V + NG) in the treatment of climacteric
symptoms. The study was performed according
to local regulations, and European Community
Good Clinical Practice Guidelines (July 1991).
Compliance with these requirements also con-
stituted conformity with the ethical principles of
the Declaration of Helsinki, 1964, as amended in
South Africa (1996).

Study population

A total of 634 postmenopausal women from 34 to
65 years of age were treated in 56 centers. Each
subject gave written informed consent of her
willingness to participate in the study. All women
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included in the study had been amenorrheic for at
least 6 months, or had received HRT for at least
12 months, or had received HRT for less than 12
months but were amenorrheic for at least 6 months
before starting HRT. Other inclusion criteria
included an average of at least four hot flushes per
day, and follicle stimulating hormone (FSH) and
E2 levels within the postmenopausal range at visit
2 (screening). Exclusion criteria included hyster-
ectomy, severe endometriosis, large uterine
leiomyomata, known or suspected cancer of the
breast or genital tract or other estrogen-dependent
neoplasia, known pituitary tumor, history of
cerebrovascular or cardiovascular disease or dia-
betes mellitus. In addition, subjects were excluded
from the study if they had endometrial hyperplasia,
endometrial polyp or endometrial carcinoma at
baseline endometrial biopsy. If the endometrial
biopsy was inadequate for assessment, endometrial
thickness by transvaginal ultrasound scan had to be
less than or equal to 5 mm to allow inclusion.
Other exclusion criteria were undiagnosed genital
bleeding, abnormal cervical smear, uncontrolled
arterial hypertension, thromboembolic disorders
or hyperlipidemia requiring lipid-lowering drugs.

Subjects were assigned randomly to two
groups, receiving either 17b-estradiol (2 mg) and
trimegestone 0.5 mg (n = 320), or 17b-estradiol
valerate (2 mg) and norgestrel 0.5 mg (n = 314)
(CyclocurÒ, Schering AG, Berlin, Germany). Sub-
jects received medication as follows: E2 + TMG:
one 2-mg 17b-estradiol tablet taken orally on days
1–14 and one combined 2-mg 17b-estradiol +
0.5-mg trimegestone tablet taken orally on days
15–28 of each 28-day cycle; E2V + NG: one
placebo tablet taken orally on days 1–7, one 2-mg
17b-estradiol valerate tablet taken orally on days
8–18, one combined 2-mg 17b-estradiol valerate
+ 0.5-mg norgestrel tablet taken orally on days
19–28 of each 28-day cycle.

The duration of the treatment for each subject
was 12 months (13 cycles each of 28 days) and the
duration of the study was 13–16 months involving
eight visits: three pretreatment visits for eligibility,
screening and inclusion, respectively (visits 1–3),
one visit each in cycles 3, 6, 9 and 12 (visits 4–7),
and a post-treatment visit 2–3 weeks after
discontinuation of treatment (visit 8). The wash-
out period from a previous HRT was at least 2
months.

Efficacy criteria

The number of hot flushes was recorded by the
subjects each day during the 2 weeks before visit 2
(screening), each day during the first three cycles of
treatment, and each day during week 3 of treat-
ment cycles 6, 9, 12 and 13. The severity of the hot
flushes, which were defined as mild (sensation of
heat without perspiration), moderate (sensation of
heat with perspiration, but the subject was able to
continue activity), and severe (sensation of heat
with sweating, causing the subject to stop activity),
was also recorded. The Kupperman index of
menopausal symptoms9 was assessed by the investi-
gator at visits 3, 4, 5, 6 and 7. The Kupperman
index represents the sum of the numerical conver-
sion factors of the 11 most common menopausal
complaints (vasomotor, paresthesia, insomnia,
nervousness, melancholia, vertigo, weakness,
arthralgia and myalgia, headaches, palpitation and
formication). These symptoms were assessed using
a severity scale: none = 0, slight = 1, moderate =
2, and marked = 3. Urogenital symptoms, includ-
ing vaginal burning, itching and discharge,
dyspareunia, urge to urinate and incontinence,
were assessed at visits 3 (inclusion), 4, 5, 6 and 7.

Tolerance criteria

The occurrence and intensity of uterine bleeding
were recorded on a bleeding chart. For each cycle,
the number of bleeding days, the mean daily bleed-
ing intensity and the duration of the bleeding epi-
sode(s) were calculated. A bleeding episode was
defined as one or more consecutive days during
which blood loss occurs, each episode being
bounded  by  2  or  more  bleeding-free  days.  A
progestin-induced bleeding episode (regular) was
defined as one starting during the last 4 days of
the progestin administration and continuing after
the progestin discontinuation or a bleeding starting
during the 7 days after the cessation of progestin
administration. Any other bleeding episode was
defined as irregular. Where a bleeding episode
lasted for 8 days or more, it was classified as pro-
longed. The intensity of the bleeding was scored as
follows: 1, spotting; 2, normal bleeding; 3, heavy
bleeding.

Adverse events that were observed by the
investigator or reported by the subject were
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documented and assessed by the investigator in
terms of severity and relationship to treatment.

A clinical examination, which included the
measurement of heart rate, body weight and blood
pressure, was performed at visits 2–7 inclusive. A
gynecological examination, which included breast
and pelvic examinations, was performed at visit 2
(screening) and at cycle 6 and cycle 12. Cervical
smears, an endometrial biopsy and a mammogram
were performed at visit 2 (screening) and at
cycle 12. Biopsies were taken on cycle days 24
or 25 and assessed by two independent patholo-
gists blinded to study treatment. In case of dis-
agreement between the two pathologists on a
diagnosis of hyperplasia (carcinoma), a third patho-
logist reviewed the slides.

Compliance was evaluated at each visit by
means of the investigator questioning the subject,
by a capsule count, by monitoring the bleeding and
treatment chart, and by measurement of serum
levels of E2 and plasma levels of trimegestone in
blood samples provided at cycles 3, 6 and 12.

Statistical analysis

The efficacy analysis was performed on the per
protocol population (main analysis) as well as on
the intent-to-treat population. A total of 102
subjects (55 in the E2 + TMG and 47 in the
E2V + NG groups) were not included in the
per protocol analysis because of major protocol
violations and subject withdrawal before the end of
cycle 3. A total of 574 subjects were included in the
intent-to-treat analysis. All subjects who received
at least one dose of study medication and who had
any follow-up data were included in the tolerance
analysis.

General characteristics at baseline (age, body
mass index, time since menopause) were compared
using one-way ANOVA. Withdrawals were com-
pared in the two groups using the Fisher’s exact
test. The main efficacy criterion was the percent-
age of subjects with a reduction by at least 50% in
the mean daily number of hot flushes at week 3 of
cycle 3 (per protocol population). The difference
in success rate between the E2V + NG and
E2 + TMG groups was calculated and the two-
sided 95% confidence interval was constructed.
The upper limit had to be less than 10% to con-
clude equivalence. The same calculations were

performed in the intent-to-treat population at
cycles 3, 6, 9 and 12.

The secondary efficacy criteria in the study
(the variation in the mean number and the mean
severity of hot flushes, changes in the Kupperman
index and menopausal urogenital signs or symp-
toms) were compared between treatment groups
using either the Wilcoxon test, Kruskal–Wallis
test, or Fisher’s exact test.

The number of bleeding days in cycle 8 was
compared between groups using ANOVA. Linear
logistic regression was used to analyze the
probability of bleeding disturbances during the
whole study. Bleeding disturbances were defined
as amenorrhea, prolonged bleeding episode (at
least 8 days) and irregular bleeding episode.

The frequency of subjects with at least one
adverse event was compared between groups using
Fisher’s exact test.

RESULTS

The mean age of the subjects was slightly higher
in the E2V + NG group (53.3 years) compared
to the E2 + TMG group (52.6 years), as shown
in Table 1. Mean body mass index and time
since menopause were similar in the two groups.
A total of 634 subjects were randomized to one
of two treatment groups: E2 + TMG (320
subjects) and E2V + NG (314 subjects). Of
these, 246 (76.9%) in the E2 + TMG group and
235 subjects (74.8%) in the E2V + NG group
completed the study. The numbers of withdrawals
were 74 in the E2 + TMG group and 79 in
the E2V + NG group. The rates and time of
withdrawal from the study did not differ signifi-
cantly between the two treatment groups. The
most common reason for withdrawal was at
least one adverse event, accounting for 48 and
37 subjects in the E2 + TMG and E2V + NG
groups, respectively. Seven subjects withdrew
from the E2V + NG group because of lack of
efficacy, but there were no corresponding
withdrawals in the E2 + TMG group. A total
of 47 subjects (7.4%) had major protocol viola-
tions, of which the most common was poor
compliance during the first three cycles. Compli-
ance, in terms of treatment intake, was greater than
97% in both treatment groups throughout the
study.

Efficacy and clinical tolerance of hormone replacement with estradiol/trimegestone Meuwissen et al.
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Efficacy

Hot flushes

The primary efficacy criterion was the percentage
of subjects with a reduction of at least 50% from
baseline in the mean daily number of hot flushes at
week 3 of cycle 3. In the per protocol population,
the number of subjects who were defined as a
success was 261 (98.5%) in the E2 + TMG group
and 249 (93.3%) in the E2V + NG group. A com-
parison of the success criterion at cycle 3 between
the E2V + NG group and the E2 + TMG group
showed a difference of 5.2%, with confidence
intervals of 8.6% and 1.9%. At the outset of this
study, it was agreed that a difference of 10% or
more in favor of the E2V + NG group would not
be acceptable in concluding equivalence. As the
upper limit of the confidence interval was less than
10%, it can be concluded that treatment with
E2 + TMG was at least equivalent to E2V + NG
treatment for this criterion. In addition, there was a

statistically significant difference in success rate
between the groups in favor of E2 + TMG, as
indicated by the upper limit of the 95% confidence
interval being less than zero.

The frequency of success with respect to hot
flushes at cycles 3, 6, 9 and 12 in the intent-to-treat
population is shown in Table 2. The success rate
ranged from 98.1 to 99.6% in the E2 + TMG
group and from 93.3 to 97.4 % in the E2V + NG
group.The success rate with the E2 + TMG group
was at least equivalent to that in the E2V + NG
group at each cycle measured because the upper
limit of the confidence interval was less than 10%.

The mean number of hot flushes decreased from
over seven per day at baseline to less than one per
day at cycle 3 in both treatment groups. There was
a significant decrease in the mean number of hot
flushes compared to baseline in both treatment
groups at cycles 3, 6 and 12 (p = 0.0001). A statisti-
cally significant difference between the treatment
groups in favor of the E2 + TMG group was found
at cycles 3, 6 and 12 (p < 0.01), after adjustment on
baseline number (Figure 1).

The mean severity of hot flushes decreased from
1.9 at baseline to less than 1 at cycle 3 in both treat-
ment groups. A significant decrease in the mean
severity of hot flushes in comparison to baseline
was seen in both treatment groups at cycles 3, 6 and
12 (p < 0.01). There were statistically significant
differences between treatment groups at cycles 3, 6
and 12 (p < 0.05), with a greater reduction in
severity in the E2 + TMG group.

The percentage of subjects who had hot flushes
at baseline but no hot flushes during treatment
increased from 77.2% at cycle 3 to 80.6% at cycle
12 in the E2 + TMG group, and from 61.1% at
cycle 3 to 64.3% at cycle 12 in the E2V + NG
group (Table 3). Statistically significant differences
in favor of the E2 + TMG group were observed at
cycles 3, 6 and 12.

Kupperman index

The results of the measurement of the Kupperman
index are summarized in Table 4. The mean value
decreased from baseline throughout the study in
both treatment groups. Although statistically
significant differences in comparison with baseline
values were observed for both treatment groups
at cycles 3, 6 and 12, there were no statistically
significant differences between the groups.

Efficacy and clinical tolerance of hormone replacement with estradiol/trimegestone Meuwissen et al.
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Treatment group

Parameter E2 + TMG E2V + NG

Number of subjects
treated

Age (years)
Height (cm)
Weight (kg)
Body mass index
(kg/m2)

320

52.6 ± 4.6
163.7 ± 6.4
67.8 ± 9.7
25.3 ± 3.5

314

53.3 ± 5.3
163.0 ± 6.1
66.3 ± 9.1
25.0 ± 3.1

Menopausal history
Menopause duration, n (%)

< 6 months
6 months–1 year
1 year–2 years
³ 2 years

Previous HRT, n (%)
no
yes

Time since stopping
(days)

7 (2.2%)
45 (14.1%)
81 (25.3%)

187 (58.4%)

145 (45.3%)
175 (54.7%)

236.5 ± 254.4

8 (2.5%)
37 (11.8%)
63 (20.1%)

206 (65.6%)

132 (42.0%)
182 (58.0%)

223.3 ± 373.0

E2 + TMG, 17b-estradiol (2 mg) + trimegestone
(0.5 mg); E2V + NG, estradiol valerate (2 mg) +
norgestrel (0.5 mg)

Table 1 Demographic characteristics and meno-
pausal history. Data are expressed as mean ± SD, unless
otherwise indicated
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Urogenital signs or symptoms

The percentage of subjects who had menopausal
urogenital signs or symptoms at inclusion, but not

during treatment, increased throughout the study
in both treatment groups (Table 5). There were no
statistically significant differences between treat-
ment groups.

Efficacy and clinical tolerance of hormone replacement with estradiol/trimegestone Meuwissen et al.
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E2 + TMG
(n = 320)

E2V + NG
(n = 314)

Cycle 3
Total number of subjects analyzed
Success, n (%)
Percentage difference (95% CI)

285
280 (98.2%)

4.9 ( 8.2, 1.6)

285
266 (93.3%)

Cycle 6
Total number of subjects analyzed
Success, n (%)
Percentage difference (95% CI)

261
256 (98.1%)
3.1 ( 6.3, 0.0)

258
245 (95.0%)

Cycle 9
Total number of subjects analyzed
Success, n (%)
Percentage difference (95% CI)

249
248 (99.6%)

4.1 ( 6.8, 1.4)

246
235 (95.5%)

Cycle 12
Total number of subjects analyzed
Success, n (%)
Percentage difference (95% CI)

247
246 (99.6%)
2.1 ( 4.3, 0.0)

235
229 (97.4%)

Success is defined as a reduction from baseline by at least 50% in the mean daily number of hot flushes.
Percentage difference is between the E2V + NG group and the E2 + TMG group. A negative value is in favor of
the E2 + TMG group. The upper limit of the confidence interval (CI) must be lower than 10% to conclude
equivalence

Table 2 Success rates and group comparisons of hot flushes during the whole study (intent-to-treat population)

Figure 1 Mean daily number of hot flushes during cycles 1, 2, 3, 6, 9, and 12. E2 + TMG, 2 mg
estradiol + 0.5 mg trimegestone; E2V + NG, 2 mg estradiol valerate + 0.5 mg norgestrel
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Tolerance

Both treatments were well tolerated and the per-
centages of subjects who experienced an adverse
event were similar in the two treatment
groups. Two subjects in the E2 + TMG group
experienced serious adverse events (dizziness with
abnormal vision in one case and breast carcinoma
in the other case) that were considered possibly
related to treatment, compared with three subjects
in the E2V + NG group (fibrocystic breast,
endometrial hyperplasia, enlargement of uterine

fibroids). No mortalities or life-threatening events
were reported.

The frequencies of non-serious adverse events
considered to be possibly related to treatment in
the E2 + TMG and E2V + NG groups were
34.1% and 31.5%, respectively (difference not
significant). The most frequent were, respectively,
breast pain (9.1% vs. 8.0%), headache (3.8%
vs. 3.8%), abdominal pain (1.9% vs. 2.5%), dys-
menorrhea (1.6% vs. 1.6%), nausea (1.6% vs.
1.0%), fibrocystic breast (1.6% vs. 0.3%), pain in
extremity (1.6% vs. 1.0%), menorrhagia (1.9% vs.
1.0%) and metrorrhagia (1.3% vs. 1.6%).

Evaluation of endometrial biopsy samples from
400 subjects after 1 year of treatment showed that
approximately 85% in each treatment group had an
atrophic, inactive or mainly secretory endo-
metrium, with most of the remainder proliferative
(10% in each group). Nine cases of hyperplasia
without nuclear atypia were diagnosed during the
treatment period: four (1.9%) in the E2 + TMG
group and five (2.7%) in the E2V + NG group.
One subject in the E2V + NG group had
endometrial carcinoma. This was diagnosed by a
biopsy performed because of the occurrence of
metrorrhagia, at the end of cycle 3, but this event
was considered to be unrelated to treatment
because of the short time that had elapsed between
the start of treatment and the diagnosis of carci-
noma.

The effect of treatment on the bleeding profile
is illustrated in Figure 2. The mean number of

Efficacy and clinical tolerance of hormone replacement with estradiol/trimegestone Meuwissen et al.
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E2 + TMG
(n = 320)

E2V + NG
(n = 314)

Subjects with hot flushes at baseline

and no hot flushes at cycle 3

285

220 (77.2%)

285

174 (61.1%)

Subjects with hot flushes at baseline

and no hot flushes at cycle 6

261

192 (73.6%)

258

164 (63.6%)

Subjects with hot flushes at baseline

and no hot flushes at cycle 9

249

185 (74.3%)

246

166 (67.5%)

Subjects with hot flushes at baseline

and no hot flushes at cycle 12

247

199 (80.6%)

235

151 (64.3%)

Between groups comparisons: Fisher’s exact test: cycle 3, p = 0.0001; cycle 6, p = 0.018; cycle 12, p = 0.0001

Table 3 Subjects who no longer had hot flushes during treatment (intent-to-treat population). E2 + TMG, 2 mg
estradiol + 0.5 mg trimegestone; E2V + NG, 2 mg estradiol valerate + 0.5 mg norgestrel

E2 + TMG
(n = 320)

E2V + NG
(n = 314)

Baseline
Cycle 3
Cycle 6
Cycle 9
Cycle 12

18.6 ± 8.3 (318)
6.0 ± 5.9 (289)
4.5 ± 5.4 (261)
4.3 ± 5.3 (253)
3.9 ± 5.3 (249)

18.4 ± 7.8 (313)
6.8 ± 6.2 (278)
5.0 ± 6.0 (257)
4.8 ± 5.9 (246)
4.5 ± 5.5 (235)

Within group comparisons to baseline, signed rank
test: E2 + TMG and E2V + NG, cycle 3, p = 0.0001;
cycle 6, p = 0.0001; cycle 12, p = 0.0001
Between group comparisons, variations from baseline,
Wilcoxon test: cycle 3, p = 0.21; cycle 6, p = 0.44;
cycle 12, p = 0.63

Table 4 Effect of treatments on the Kupperman
index. Results are presented as mean ± SD (number
of subjects). E2 + TMG, 2 mg estradiol + 0.5 mg
trimegestone; E2V + NG, 2 mg estradiol valerate +
0.5 mg norgestrel

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 1
5:

57
 1

4 
A

pr
il 

20
16

 



bleeding days per cycle was lower in the
E2 + TMG group. There was a statistically
significant difference between the treatment
groups in the mean number of bleeding days
analyzed at cycle 8 in favor of the E2 + TMG
group (p = 0.0001). The mean bleeding intensities
were similar in the two treatment groups through-
out the study. The onsets of regular bleeding
episodes were similar in both treatment groups,
with bleeding in the majority of subjects starting
between days 1 and 7 in each cycle, i.e. after

the discontinuation of the progestogen. There
was no statistically significant difference in the
incidence of amenorrhea, prolonged bleeding
episodes or irregular bleeding episodes between
the treatment groups. The percentage of women in
each cycle with irregular or prolonged bleeding
episodes was low: approximately 10% and 6%
in the E2 + TMG group and E2V + NG group,
respectively.

Weight and blood pressure were not modified
in either of the two groups.
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E2 + TMG E2V + NG

Subjects with signs/symptoms present at
inclusion and no more present at cycle 3

Subjects with signs/symptoms present at
inclusion and no more present at cycle 6

Subjects with signs/symptoms present at
inclusion and no more present at cycle 9

Subjects with signs/symptoms present at
inclusion and no more present at cycle 12

76/173 (43.9)

81/156 (51.9)

94/154 (61.0)

81/150 (54.0)

67/152 (44.1)

76/142 (53.5)

80/137 (58.4)

77/128 (60.2)

The difference in the number of subjects with signs or symptoms present at inclusion and no more present at
cycles 3, 6 and 12 was compared between the groups by Fisher’s exact test: cycle 3, p = 1; cycle 6, p = 0.82;
cycle 12, p = 0.33

Table 5 Menopausal urogenital signs or symptoms present at inclusion but not during treatment. Results are
presented as the number of subjects with no more signs or symptoms during treatment/the number of subjects with
signs or symptoms at baseline (%). E2 + TMG, 2 mg estradiol + 0.5 mg trimegestone; E2V + NG, 2 mg estradiol
valerate + 0.5 mg norgestrel

Figure 2 Mean number of bleeding days per cycle. E2 + TMG, 2 mg estradiol + 0.5 mg trimegestone;
E2V + NG, 2 mg estradiol + 0.5 mg norgestrel

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 1
5:

57
 1

4 
A

pr
il 

20
16

 



DISCUSSION

The main objective of the present study was to
compare the efficacy in the treatment of climac-
teric symptoms and clinical tolerance of a combi-
nation of 2 mg estradiol and 0.5 mg trimegestone
with that of a sequential combination of 2 mg
estradiol valerate and 0.5 mg norgestrel over a
1-year period in healthy postmenopausal women.

The primary criterion evaluated in the study was
the percentage of subjects with a reduction of at
least 50% from baseline in the mean daily number
of hot flushes at cycle 3, week 3, in the per protocol
population. The E2 + TMG combination was
found to be at least equivalent to the E2V + NG
combination with respect to this variable. Further
analysis of effect on hot flushes, however, revealed
that there were statistically significant differences
between treatment groups in favor of the
E2 + TMG combination in the mean daily num-
ber of hot flushes, the mean severity of hot flushes,
and the percentage of subjects who had hot flushes
at baseline but no longer had hot flushes during
treatment. An improvement in all the secondary
efficacy variables was observed with both treat-
ments and there were no statistically significant dif-
ferences between the treatments with respect to
the Kupperman index and menopausal urogenital
signs or symptoms. The greater effectiveness of the
E2 + TMG combination on hot flushes could be
explained by the longer duration of estradiol
administration (28 days per cycle vs. 21 days per
cycle for the E2V + NG combination) and
the higher circulating estradiol levels after 2 mg
micronized estradiol compared to 2 mg estradiol
valerate.

The incidence of endometrial hyperplasia was
comparable in both treatment groups. Cycle 8
was chosen for the statistical analysis of the number
of bleeding days because subjects were expected to
be in a steady state by this cycle. The mean number
of bleeding days per cycle was statistically signifi-
cantly lower in the E2 + TMG group. This advan-
tage in favor of E2 + TMG may be clinically
relevant with respect to compliance, because a
return to a regular withdrawal bleed is known to be
a major reason for women either discontinuing
HRT, or deciding not to use HRT in the first

place. Few women had breakthrough bleeding or a
prolonged bleeding episode.

Treatment with the E2 + TMG combination
was well tolerated and the incidence of adverse
events was similar in the two treatment groups.
The most common adverse event in both groups
was breast pain, which was considered to be poss-
ibly related to treatment in most cases, and was
also the most common adverse event that resulted
in discontinuation.

In conclusion, treatment with the E2 + TMG
combination was both effective and well tolerated.
The E2 + TMG combination was shown to be
either equivalent or superior to the E2V + NG
combination in the treatment of hot flushes, and
equivalent to the E2V + NG combination in the
treatment of the other climacteric symptoms. The
incidence of endometrial hyperplasia was low in
the E2 + TMG group and this combination gave a
good bleeding profile, which may have implica-
tions with respect to long-term compliance.
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