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Objective To compare the uterine effects of 60 mg of raloxifene with a continuous combined hormone
replacement therapy, a preparation of 2 mg 17p-oestradiol (E,) and 1 mg norethisterone acetate for a
duration of 12 months.

Design A randomised, double-blind trial.
Setting Multicentre: Europe, Israel, South Africa.

Population Asymptomatic postmenopausal women with risk factors for osteoporosis or cardiovascular disease
who had an endometrial thickness of less than 5 mm. One thousand and eight women were randomised for
the six month core; of these 420 were invited to continue into a six month extension period.

Methods Randomisation to either raloxifene or continuous combined hormone replacement therapy. Patients,
recruiters and assessors were blinded to the treatment used.

Main outcome measures The frequency of vaginal spotting/bleeding as recorded in a diary, endometrial
thickness and uterine volume as measured by transvaginal ultrasonography at baseline and after 6 and 12
months.

Results After six months of therapy with raloxifene, the rate of women on raloxifene reporting vaginal
bleeding and spotting (6.8%) was similar to the rate in the lead-in phase (8.3%) but increased from 7.0% to
55.1% in the continuous combined hormone replacement therapy group. Raloxifene treatment was not
associated with a significant change from baseline to endpoint in mean endometrial thickness (P = 0.11),
whereas continuous combined hormone replacement therapy treatment was associated with an increase in
this value of mean (SD) of 1.2 (2.2) mm (P < 0.001). Compared with raloxifene, mean endometrial
thickness for women on continuous combined hormone replacement therapy was significantly increased at
endpoint [4.6 (2.1) mm vs 3.5 (1.7) mm; change from baseline P < 0.001]. In the raloxifene group, there was
a trend towards a decrease from baseline in uterine volume [from 31.4 (20.3) to 30.3 (16.2) mm; P = 0.37];
in the continuous combined hormone replacement therapy group, there was a significant increase in uterine
volume [from 31.3 (16.3) to 54.0 (36.1) mm; P < 0.001], and the difference in the effect of both compounds
on change in uterine volume at endpoint reached statistical significance (P < 0.001). Statistically significant
differences between the treatment groups were sustained for all parameters during the extension period.
Early discontinuation rates, both overall and due to adverse events, were significantly lower (P < 0.001) in
the raloxifene group after 6 and 12 months.

Conclusion Compared with continuous combined hormone replacement therapy, 6 and 12 months of
raloxifene treatment do not lead to vaginal bleeding/spotting, are not associated with increased endometrial
thickness or uterine volume and result in a significantly lower rate of early treatment discontinuations in
asymptomatic women receiving treatment to prevent long term postmenopausal health risks.

INTRODUCTION of which are major causes of morbidity and mortality in the
elderly. Hormonal replacement therapy is widely pre-

Asymptomatic postmenopausal women are at risk of scribed for preventing both disorders but compliance is
developing osteoporosis and cardiovascular disease, both low mainly because of breast pain, fear of increased breast

cancer incidence, resumption of menses or irregular vaginal
spotting and bleeding'. The current hormonal replacement
therapy controversy around cardiovascular efficacy has
* Correspondence: Dr P. Neven, Department of Gynecological even more decreased Compliancez. Continuous combined
Oncology, UZ-Gasthuisberg, Herestraat 49, B-3000 Louvain, Belgium. hormonal replacement therapy has been reported to cause
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less spotting and bleeding than cyclic hormonal replace-
ment therapy. Clinical trial data demonstrate, however, that
vaginal spotting and bleeding occurs in up to 40% of
continuous combined hormone replacement therapy users
for as long as three years after the initiation of therapy".
The possibly increased risk of developing breast cancer?,
although small, remains a major concern with any form of
hormonal replacement therapy as long as long term ran-
domised controlled trials are not available for formulations
other than those used in the Women’s Health Initiative
study>*.

Selective oestrogen receptor modulators, such as ta-
moxifen and raloxifene, prevent bone loss and lower
cholesterol levels in postmenopausal women; in addition,
raloxifene significantly reduces the risk of osteoporotic
vertebral fractures™®. Therefore, selective oestrogen re-
ceptor modulators offer a valuable alternative to hor-
monal replacement therapy in the prevention and
treatment of postmenopausal osteoporosis especially
because they are also promising as being protective
against hormone-dependent breast cancer’ °. Tamoxifen,
however, shows stimulatory effects on the endometrium
and long term intake may lead to endometrial cancer'®.
Preclinical and clinical uterine data as a primary or sec-
ondary endpoint indicate that raloxifene, unlike hormonal
replacement therapy or tamoxifen, does not stimulate the
uterus''~'°.

Euralox 1 is the first prospective, double-blind trial
designed to compare the uterine effects of raloxifene in
postmenopausal women with those of a typically Euro-
pean continuous combined hormone replacement therapy
regimen. This specific objective was chosen because, for
many, the latter therapy is the standard of care due to its
presumed bleeding-free feature. Commonly prescribed
formulations of continuous combined hormone replace-
ment therapy vary widely with respect to the composition
and dosages of their respective oestroprogestin compo-
nents. However, the endometrial and uterine effects of
many currently available European continuous combined
hormone replacement therapy regimens, containing oestra-
diol (E,) and nortestosterone derivatives, have not been
properly investigated in large controlled randomised trials.
Most of the observational and prospective randomised trials
comparing uterine safety with continuous combined
hormone replacement therapy use combinations with
conjugated equine oestrogens and medroxyprogesterone
acetate.

Our results include a follow up period of six months
in all patients and an additional six month extension
period in a representative subset consisting of approx-
imately 40% of the total study population. They allow
a direct comparison of the following primary endpoints
with raloxifene with those of a standard continuous com-
bined hormone replacement therapy: frequency of uterine
bleeding and spotting, endometrial thickness and uterine
volume.

METHODS

This phase 3, multicentre, parallel, randomised, double-
blind study was conducted between December 1997 and
February 2000 in 129 gynaecological clinics throughout
Europe, Israel and South Africa. Postmenopausal women
whose risk—benefit assessment suggested a benefit from
the long term use of continuous combined hormone
replacement therapy and raloxifene were recruited through
November 1998. All eligible women were randomly
assigned to one of the two treatment groups, namely, ralo-
xifene HCl 60 mg (Evista) or a continuous combined
hormone replacement therapy preparation of 2 mg 17p3-E,
and 1 mg NETA (Kliogest/Kliofem) per day. The study
consisted of a screening period of four to seven weeks in
which the menstrual log and single-blinded lead-in placebo
medication were initiated, a double-blind treatment period
of six months duration (core phase) and an optional study
extension to one year in pre-defined centres from 6 of the
19 participating countries.

The study protocol and informed consent form complied
with the guidelines of the Declaration of Helsinki and were
approved by local ethical review boards.

Eligible patients were healthy and ambulatory women
who were in their natural menopause for at least two years,
below 66 years of age and had no known history of
oestrogen-dependent cancer, hysterectomy or thromboem-
bolic disorders. Subjects had to have an expected benefit
from either treatment in the investigator’s opinion. Exclu-
sion criteria included history of other cancer in the past five
years, severe subjective postmenopausal symptoms requir-
ing hormone replacement therapy in the investigator’s
opinion and regular (> 1 cycle) use of hormone replace-
ment therapy/oestrogen replacement therapy in the past six
months. Eligible subjects were enrolled in the screening
period (visit 1) of the study.

Screening involved a gynaecological examination with
Papanicolaou’s test, transvaginal ultrasonography, blood
draw and mammography. All transvaginal ultrasonogra-
phies were tape recorded. The uterus was examined in three
dimensions and the endometrial thickness of the long and
short axis projection from one endometrial/myometrial
interface (double layer) to the opposite interface was re-
corded. All transvaginal ultrasonography tapes were reas-
sessed by a central reader (PN) who was blinded with
respect to the treatment code. General instructions for
transvaginal ultrasonography, tape recording, saline infu-
sion sonography and hysteroscopy were provided in a
standardised way. Still images were analysed from the tape
recordings. A minimum of quality of the videotapes was
required, otherwise a new tape was requested within two
weeks by the central reader. The efficacy analysis of the
study was performed based on the results from the central
reading. According to local medical practice and patient
willingness, patients who were eligible for further screen-
ing did (group A) or did not (group B) undergo a blind
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endometrial Pipelle biopsy at visit 1. Women with any
clinically significant endometrial (endometrial thickness
>5 mm or focal abnormalities) or ovarian pathology as
determined by central reading of transvaginal ultrasonog-
raphy or endometrial biopsy at baseline were excluded. The
screening period between visit 1 and randomisation (visit 2)
was to last a minimum of 28 days and no longer than 50
days. Between these visits, baseline bleeding data were
recorded in the menstrual log. To control for possible
placebo effects on the bleeding pattern and on several of
the secondary endpoints not presented in this paper (such as
compliance with study drug and parameters of subjective
wellbeing), all subjects received two placebos per day in a
single-blind manner: one placebo tablet identical to tablets
of raloxifene HCl 60 mg and one placebo capsule identical
in appearance to encapsulated continuous combined hor-
mone replacement therapy.

At randomisation, a double-dummy kit containing either
raloxifene 60 mg or continuous combined hormone
replacement therapy was dispensed. Double-blinded study
medication was provided to the participating centres in
labelled containers, and randomisation was performed by
assigning numbered medication kits in sequence, beginning
with the lowest number available. The random allocation
sequence of medication kits was created by the sponsor
using a computer programme and a block size of 4.

All women presented after three months for visit 3, but
no routine uterine procedures were performed. The fre-
quency of uterine bleeding and vaginal spotting was re-
corded in a diary that the participants were instructed to
keep throughout the study. For each case of vaginal
spotting/bleeding, patients in group B were subjected to
uterine testing in accordance with a protocol-specific
gynaecological surveillance algorithm: saline infusion
sonography or hysteroscopy/biopsy were performed when
transvaginal ultrasonography revealed an endometrial
thickness >5 mm. If the endometrium as measured with
saline infusion sonography was uniformly thin (<3 mm),
there was no further testing, whereas a Pipelle biopsy was
advised in case of a uniformly thickened endometrium.
Hysteroscopy or dilation and curettage was required in case
of asymmetrical thickening. In case of disagreement on
endometrial thickness between the investigator and the
central reader, the central reader makes a recommendation
on further diagnostic procedures to the investigator to be
performed within one month. After six months, at visit 4, all
women had a transvaginal ultrasonography performed with
an endometrial Pipelle biopsy for those women participating
in group A. In case of repeated bleeding/spotting for more
than three months or an endometrial thickness >5 mm, the
uterine algorithm was followed as described for visit 3.

Women from predetermined investigative centres in 6 of
the 19 participating countries were chosen to continue a six
month extension period in which they continued double-
blind medication in the same treatment arm as before. The
final visit for this subpopulation (visit 5) occurred 12 months
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after randomisation or at the time of early discontinuation of
study medication.

The main research hypothesis of the trial was that
treatment with raloxifene, in contrast to continuous com-
bined hormone replacement therapy, would not be associ-
ated with any sign of endometrial proliferation. Bleeding/
spotting rates and the changes in endometrial thickness and
uterine volume were the primary endpoints of the study. Of
these, the change in endometrial thickness was expected to
show the subtlest differences and therefore determined the
sample size. The planned sample size was calculated to be
sufficient to allow the detection of a 0.40 mm difference in
endometrial thickness between the two treatment arms with
80% power, assuming a standard deviation of 2.45 mm and
a 20% dropout rate.

A number of secondary outcome measures were also
defined and will be reported elsewhere. All data were
entered into a computer database for analysis by the Bio-
statistics Section of Eli Lilly. Patients, investigators, all other
site personnel and the central reader as well as all other
individuals involved in the trial were kept blinded with
respect to the treatment until the database was locked.

All patients who were randomised and who had a base-
line (pre-randomisation) and at least one postbaseline
assessment were included in the analyses of change from
baseline described in the group to which they were as-
signed (intention-to-treat). For patients who discontinued
the study early, their last values were carried forward to the
six month endpoint (12 month endpoint for extension
patients) in the analyses. Analyses of bleeding and spotting
rates included all patients who kept data in the diary on
bleeding/spotting for at least one four week period post-
baseline. Changes between baseline and endpoint in endo-
metrial thickness and uterine volume were analysed using
analysis of variance. Data from investigators within a
country were pooled and terms for treatment and country
were included in the model. The statistical significance of
the interaction between treatment and country was inves-
tigated and found to be non-significant (P > 0.10) in all
cases. Within-group changes were compared with zero
using paired ¢ tests for normally distributed data (endome-
trial thickness and uterine volume); otherwise the Wilcoxon
signed rank procedure was used (days of bleeding or spotting
per month). The proportions of patients with bleeding and
spotting were compared between treatment groups using
Cochran—Mantel —Haenszel tests controlling for country.
Where these proportions were compared across subgroups
within each treatment group, either Fisher’s exact tests
(smokers vs non-smokers) or Mantel—Haenszel Xz tests
(across three pre-defined age groups and three pre-defined
years postmenopause groups) were used. All statistical
tests were two-sided. Tests of the statistical significance
of the interactions between treatment and each of the
subgroups were derived using logistic regression models
of the log odds of bleeding with factors treatment, sub-
group and the interaction.
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RESULTS

Figure 1 gives the number of women screened, rando-
mised, withdrawn and analysed in the core and extension
phases of the study. A total of 1236 women were recruited
to visit 1 during the enrolment time; 1008 and 420 women
were found eligible for randomisation to raloxifene or con-
tinuous combined hormone replacement therapy for 6 and
12 months, respectively. There were no major differences
in baseline characteristics between treatment groups for

Patients assessed for

women in the core (Table 1) and extension phases of the
study (data not shown). The core and extension phases of
the study were completed by 838 and 314 women, respec-
tively. Bleeding diaries were completed for at least one
postbaseline four week period in the core and extension
phases of the study by 982 and 410 patients, respectively.
These figures for the core and extension phases of the study
were 840 and 365 for endometrial thickness, respectively,
and 829 and 362 for uterine volume measurements, respec-
tively; we refer to Fig. 1 for all other data per treatment group.

Patients withdrawn before randomisation

Completed study

eligibility | (n=228)
(n=1236) Failed entry criteria 128
Adverse event 16
Personal conflict 67
Physician decision 9
Lost of follow up 7
Protocol violation 1
Raloxifene | e 000 5| ccHRT
(n= 495) (n= 420) (n= 513)
(n=204) (n=216)
Withdrawals (n=54,37) Withdrawals (n=116,69)
Adverse event 24,15 Y Adverse event 65,40
Patient’s decision 15,15 441 (89.1%) 397 (77.4%) Patient’s decision 39,21
Others 15,7 167 (81.9%) 147 (68:1%) Others 12,8

Completed study

483 (97.6%)
201 (98.5%)
Included in
analysis of
bleeding

420 (84.8%)
183 (89.7%)
Included in
analysis of
endometrial
thickness

415 (83.8%)
180 (88.2%)
Included in

analysis of uterine
volume

499 (97.3%)

209 (96.8%)
Included in
analysis of
bleeding

420 (81.9%)
182 (89.2%)
Included in

analysis of

endometrial
thickness

414 (80.7%)
182 (89.2%)
Included in
analysis of uterine
volume

Fig. 1. Flow diagram of screened, randomised, withdrawn and analysed patients of the core phase (six months) and the extension phase (12 months) of the

study.
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Table 1. Baseline characteristics of Euralox 1 participants by treatment group (n = 1008). Values are expressed as n (%) or mean [SD].

Patient characteristics Raloxifene Continuous combined hormone replacement therapy Total

n 495 513 1008
Caucasian 487 (98.4) 507 (98.8) 994 (98.6)
Age (years) 56.1 [4.8] 56.1 [4.9] 56.1 [4.9]
Years postmenopausal 7.1 [4.7] 7.2 [5.1] 7.1 [4.9]
Body mass index 25.7 [4.0] 26.1 [4.1] 259 [4.1]
Smokers 103 (20.8) 114 (22.2) 217 (21.5)

Four hundred and seventeen women (group A, 220 with ralo-
xifene and 197 with continuous combined hormone re-
placement therapy) had an endometrial Pipelle biopsy at
visit 1 and visit 4 and 38 women in group B (9 with ralo-
xifene, 29 with continuous combined hormone replacement
therapy) had an additional transvaginal ultrasonography/
Pipelle biopsy performed at visit 3 and/or visit 4 as a result
of repeated vaginal bleeding/spotting or an endometrial
thickness >5 mm. Data on endometrial biopsies were not
included in the primary efficacy analysis.

In both the core and extension phases, significantly more
women on continuous combined hormone replacement
therapy withdrew from the study (P < 0.001 and P =
0.001, respectively). Table 2 specifies the main reasons for
discontinuation in the core phase of the study. The rate of
early discontinuations as a result of adverse events or
‘patient decision’ differed significantly (P < 0.001 and
P = 0.001, respectively) between groups, with higher rates
in the continuous combined hormone replacement therapy
group (12.7% and 4.8% for the continuous combined hor-
mone replacement therapy and raloxifene groups for adverse
events, respectively, and 7.6% and 3.0% for patient decision,
respectively). Adverse events occurring in the core phase
with an incidence of at least 2% for either drug or differing
significantly (P < 0.05) between treatment groups are
summarised in Table 3a. In the extension population, early

discontinuation rates due to adverse events differed signifi-
cantly (18.5% with continuous combined hormone replace-
ment therapy and 7.4% with raloxifene, P < 0.001); the
respective numbers for ‘patient decision’ were 9.7% and
7.4%; this difference was not significant (P = 0.49).
Adverse events with observed statistically significant differ-
ences (P < 0.05) between treatment groups are summarised
in Table 3b.

Table 4 gives the percentages of patients with bleeding
in the single-blind placebo lead-in period and after random-
isation. In the raloxifene group, bleeding was reported by
8.3% of patients in the lead-in period and 6.8% in the first
six months after randomisation, while in the continuous
combined hormone replacement therapy group, these fig-
ures were 7.0% and 55.1%, respectively. A total of 24.0%
of all women in the continuous combined hormone replace-
ment therapy group reported an average bleeding/spotting
rate of more than 3 days/28 days, whereas only 0.2% of
raloxifene users reported such vaginal bleeding pattern.
Table 4 also shows the mean number of days of bleeding
per 28 days in the first and second three month periods
following randomisation. For continuous combined hor-
mone replacement therapy, there is a statistically signifi-
cant reduction (P < 0.001) over the course of the first six
months and a significant increase over the baseline rate
(P < 0.001 for each three month period compared with

Table 2. The main reasons leading to discontinuation during the core phase of the study (six months)*.

Raloxifene Continuous combined hormone replacement therapy Pk
Adverse event 24 (4.8) 65 (12.7) <0.001
Breast pain 0 19 3.7) <0.001
Vaginal haemorrhage 0 9 (1.8) 0.004
Thrombophlebitis 0 5 (1.0) NS
Vasodilatation/menopause 6 (1.2) 2 (0.4) NS
Weight gain 1(0.2) 4 (0.8) NS
Oedema 1(0.2) 2 (0.4) NS
Death 1(0.2) 0 NS
Lost to follow up 7(1.4) 5(1.0) NS
Personal conflict or patient decision 15 (3.0) 39 (7.6) 0.001
Physician’s decision 2 (0.4) 2 (0.4) NS
Protocol entry criteria not met 5 (1.0) 4 (0.8) NS
Protocol violation 0 1(0.2) NS
Total 54 (10.9) 116 (22.6) <0.001

NS = not significant.

* Adverse events and personal conflicts affecting three or more patients are listed.

** Fisher’s exact test.
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Table 3. Adverse events during study. Values are expressed as n (%).

Raloxifene

Continuous combined hormone replacement therapy P*

(a) Adverse events with an incidence of at least 2% for either drug or differing significantly (P < 0.05) between treatment groups during the core

phase of the study. Combining vasodilatation and menopause.
Breast pain 9 (L.8)

Flu syndrome 26 (5.3)
Vasodilatation/menopause 33 (6.7)
Headache 10 (2.0)
Abdominal pain 10 (2.0)
Vaginitis 14 (2.8)
Cervix disorder 7 (1.4)
Leg cramps 13 (2.6)
Vaginal haemorrhage 0

Weight gain 4 (0.8)
Emotional lability 0

136 (26.5) <0.001
22 (4.3) NS
7 (1.4) <0.001
18 (3.5) NS
15 (2.9) NS
11 2.1) NS
14 (2.7) NS
8 (1.6) NS
19 (3.7) <0.001
13 (2.5) 0.048
7 (1.4) 0.015

(b) Adverse events with observed statistically significant differences between treatment groups (P < 0.05) for extension phase patients over the

whole study.

Breast pain 4 (2.0)
Vasodilatation 13 (6.4)
Vaginal haemorrhage 0
Cervix neoplasm 0
Enlarged uterine fibroids 1(0.5)

71 (32.9) <0.001
3 (1.4) 0.009
7(3.2) 0.015
7(3.2) 0.015
8 (3.7) 0.038

NS = not significant.
* Fisher’s exact test.

baseline); there was no difference over the first six months
for raloxifene users (P = 0.58). Table 5 shows predictors of
bleeding/spotting within the continuous combined hormone
replacement therapy and raloxifene groups. Younger age
(P = 0.008), being a non-smoker (P = 0.009) and number
of years into the menopause (P = 0.062) are predictive
within the continuous combined hormone replacement
therapy group. Within the raloxifene group, effects were
significant for age (P = 0.025) and years postmenopausal
(P = 0.016) but not for smoking (P = 0.39). Interactions

between treatment and subgroup (Table 5) were statistically
significant for age group and for years postmenopause and
neared significance for smoking.

In the extension period, 26.1% of women on continuous
combined hormone replacement therapy continued to
experience bleeding, compared with 2.9% on raloxifene
(Table 4). The proportion of women with an average
bleeding/spotting rate of more than three days per month
was 10.2% with continuous combined hormone replace-
ment therapy and 0% with raloxifene. When comparing the

Table 4. Patients (%) with amenorrhoea and mean bleeding rate (days per 28 days) in Euralox 1 subjects by month. Months one to six: core phase; months

seven to 12: extension phase (subset of study participants).

Month Raloxifene

Kliogest

n n (%) with no bleeding

Mean days bleeding per 28 days n

n (%) with no bleeding Mean days bleeding per 28 days

Baseline 492 451 (91.7) 0.18
1 480 468 (97.5) 0.07
2 477 471 (98.7) 0.03
3 474 464 (97.9) 0.04
1-3 480 459 (95.6) 0.05
4 454 464 (98.2) 0.05
5 449 442 (98.4) 0.07
6 447 435 (97.3) 0.09
4-6 454 436 (96.0) 0.07
1-6 483 450 (93.2) 0.06
7 175 172 (98.3) 0.03
8 175 173 (98.9) 0.06
9 171 170 (99.4) 0.01
10 171 171 (100) 0

11 171 171 (100) 0

12 167 167 (100) 0

7-12 175 170 (97.1) 0.02

511 475 (93.0) 0.13
494 354 (71.7) 1.79
479 317 (66.2) 2.99
457 306 (67.0) 2.72
497 257 (51.7) 245
420 334 (79.5) 1.74
416 329 (79.1) 2.01
408 311 (76.2) 1.77
424 285 (67.2) 1.95
499 224 (44.9) 2.26
157 133 (84.7) 1.56
155 135 (87.1) 1.10
153 134 (87.6) 1.03
149 136 (91.3) 0.81
147 135 (91.8) 0.63
147 133 (90.4) 0.56
157 116 (73.9) 1.29
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Table 5. Comparison of proportions of patients with any bleeding or spotting during the treatment phase of the study by treatment group and by smoking

status, age group and years postmenopause. Values are expressed as n (%) or P.

Subgroup Treatment group Raloxifene Continuous combined Treatment x
hormone replacement therapy Subgroup interaction’
Bleeding No bleeding Bleeding No bleeding
Smoking Non-smokers 24 (6.3) 354 (93.7) 226 (58.2) 162 (41.8) 0.063
Smokers 9 (8.6) 96 (91.4) 49 (44.1) 62 (55.9)
0.39* 0.009*
Age group <55 years 9 (4.6) 187 (95.4) 124 (60.2) 82 (39.8) 0.002
55-60 years 13 (6.6) 183 (93.4) 112 (55.4) 90 (44.6)
>61 years 11 (12.1) 80 (87.9) 39 (42.9) 52 (57.1)
0.025% 0.008*
Years postmenopause <6 years 11 (4.7) 224 (95.3) 144 (59.5) 98 (40.5) 0.003
6-8 years 5(5.2) 92 (94.8) 50 (52.1) 46 (47.9)
>8 years 17 (11.3) 134 (88.7) 81 (50.3) 80 (49.7)
0.016* 0.062*

T From logistic regression model of log odds of bleeding with factors treatment group, subgroup and the interaction.
! Fisher’s exact tests for smoking; Mantel —Haenszel %2 tests within each treatment group for age group and years postmenopause group.

time course of bleeding in the extension subpopulation over
the full study, continuous combined hormone replacement
therapy users in this group bled on average for 1.93 days
per month in months one to three, 1.92 days per month in
months four to six and for 1.29 days per month in the
second six months, a significantly lower rate in months
seven to 12 compared with months four to six (P = 0.022).
The respective rates for raloxifene users were 0.03, 0.02
and 0.02 days per month (P = 0.81 for the comparison of
months four to six with months seven to 12). For the
continuous combined hormone replacement therapy group,
rates of bleeding were significantly greater in each of the
three postbaseline periods compared with the baseline
period (P < 0.001 in all cases) and compared with the
respective rates seen with raloxifene (P < 0.01).
Following six months of raloxifene use, the mean endo-
metrial thickness was not significantly changed from base-
line [3.3 (1.3) mm vs 3.5 (1.7) mm] (P = 0.11), whereas
continuous combined hormone replacement therapy [3.4
(1.4) mm vs 4.6 (2.1) mm] was associated with an increase
in mean endometrial thickness of 1.2 (2.2) mm (P < 0.001).
The difference between the treatment groups reached sta-
tistical significance (P < 0.001). Some 10.2% of raloxifene
users had an increase of more than 2 mm in endometrial
thickness, as compared with 27.6% of continuous combined
hormone replacement therapy users. Smoking, age <55
years and <6 years postmenopausal were associated with
changes in mean endometrial thickness in the continuous
combined hormone replacement therapy group that were
smaller than in non-smokers or older patients. In the con-
tinuous combined hormone replacement therapy group,
similar increases in mean endometrial thickness were
observed for patients with bleeding or spotting, as compared
with those that had no bleeding or spotting. In the raloxifene
group, those with bleeding or spotting had greater increases
in mean endometrial thickness (mean increase of 1.1 mm)
compared with those with no bleeding (mean increase of
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0.1 mm). In the extension subgroup, the mean endometrial
thickness in continuous combined hormone replacement
therapy users was 4.4 (2.4) mm at the one year endpoint,
which corresponded to a mean increase from baseline of 1.1
(2.4) mm (P < 0.001), whereas raloxifene users exhibited a
non-significant decrease of 0.1 (1.4) mm, to 3.1 (1.3) at
endpoint (P = 0.98). The difference between the groups in
the change from baseline was significant (P < 0.001).

In the core study, mean uterine volume decreased from a
mean of 31.4 (20.3) to 30.3 (16.2) mL (P = 0.37) in the
raloxifene group; in the continuous combined hormone
replacement therapy group, there was a significant increase
(P < 0.001) from 31.3 (16.3) to 54.0 (36.1) mL and the
difference between the compounds in the change in uterine
volume reached significance (P < 0.001). In the extension
subgroup, mean uterine volume at the one year endpoint
was similar to those of the overall study population after six
months [28.1 (16.2) mL for raloxifene and 56.2 (42.2) mL
for continuous combined hormone replacement therapy;
difference between the groups in change from baseline,
P < 0.001].

DISCUSSION

The data of our large prospective and controlled study
clearly show a distinct uterine safety and vaginal bleeding/
spotting difference between two drugs currently in use for
the treatment and prevention of postmenopausal osteo-
porosis. We directly compared the uterine and endometrial
effects as well as the vaginal bleeding frequency of 6 and
12 months of continuous combined hormone replacement
therapy with those of raloxifene. We found convincing evi-
dence that, compared with a continuous combination of E,
and norethisterone acetate (NETA), treatment with ralo-
xifene does not lead to uterine bleeding, endometrial thick-
ening and increase in uterine volume. All these parameters
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remained essentially unchanged with raloxifene while
increasing significantly with continuous combined hormone
replacement therapy. In continuous combined hormone
replacement therapy users, non-smoking and being in a
younger age group were predictors of vaginal bleeding/
spotting; mean changes in endometrial thickness were sim-
ilar for those with and without vaginal bleeding/spotting. In
the raloxifene group, however, greater age was associated
with vaginal bleeding/spotting although the maximum fre-
quency that appeared in the oldest age group was 12.1%.
This age-related effect on bleeding frequency has never been
reported in other raloxifene studies, but because of its low
frequency, it is probably of little clinical significance.

The absence of endometrial proliferation, uterine growth
and vaginal bleeding with long term raloxifene intake has
previously been reported from several placebo-controlled
clinical osteoporosis trials®*'" of raloxifene. The placebo-
controlled osteoporosis prevention trials with raloxifene''
therapy for two years showed no endometrial or uterine
stimulation. Likewise, the incidence of vaginal bleeding
(3%) on raloxifene was the same as that for postmenopausal
women receiving placebo. Similar findings have been
reported from the Multiple Outcome Raloxifene Evaluation
trial®, a placebo-controlled osteoporosis treatment study
including uterine safety data on 1936 postmenopausal
women. Additionally, in this study, there was no evidence
for an increased risk of endometrial hyperplasia among
women who underwent regular endometrial biopsies.

Other studies with a shorter follow up period had uterine
safety as their primary endpoint'>~'’; they compared
raloxifene with placebo or hormonal replacement therapy
regimen, commonly used in the US. One such study'’
compared the effects of 150 mg raloxifene and continuous
conjugated equine oestrogens and medroxyprogesterone
acetate on endometrial thickness, uterine volume, histo-
logic characteristics of endometrial biopsies and bleeding
in 139 postmenopausal women. After one year, both the
mean endometrial thickness and uterine volume for the
continuous combined hormone replacement therapy, but
not for the raloxifene group, increased significantly over
baseline. In contrast, the raloxifene group had a non-
significant decrease in mean uterine volume. In 9% of the
women on continuous combined hormone replacement
therapy, vaginal bleeding led to discontinuation, while in
the raloxifene group, there was no discontinuation as a
result of vaginal bleeding. The study also demonstrated that
after one year of therapy, raloxifene did not have tamoxifen-
like uterine effects, and no endometrial hyperplasia or polyp
formation was observed in this study. In contrast, tamoxifen
was associated with an 18% incidence of endometrial
hyperplasia and 25-30% endometrial polyp formation'’.
The two year results of this trial'® showed an endometrial
stimulation of 5.6% with 150 mg raloxifene, whereas this
was in 21.3% with continuous combined hormone replace-
ment therapy. In a meta-analysis combining results from
separate randomised trials of 722 women receiving various

doses of raloxifene, Cohen et al' compared endometrial
safety and uterine bleeding data. The incidence of vaginal
bleeding and increased endometrial thickness was not
significantly different for all doses of raloxifene and for
the placebo groups.

Although continuously added progestins are needed to
minimise the endometrial cancer risk'® associated with
oestrogen replacement therapy, it is well known that con-
tinuous combined hormone replacement therapy is as-
sociated with unpredictable slight vaginal spotting or
bleeding (varying from 50% to 80%), especially in the first
12 months. Dropout rates of up to 65% have been reported.
Fewer women experience bleeding after 12 months of
treatment but this low rate of vaginal spotting may be due
to self-selection bias by dropouts. In the placebo-controlled
Postmenopausal Oestrogen/Progesterone Intervention trial,
continuous combined regimen given for three years, using
conjugated equine oestrogens (0.625 mg) and medroxypro-
gesterone acetate (2.5 mg) daily, led to bleeding/spotting in
63% in the first six-cycle interval; 45%, 57%, 44%, 57% and
37% bled/spotted in the subsequent six-cycle intervals®.

Testosterone-derived progestins have been suggested to
have more potent progesterone-like effects on the endo-
metrium than progesterone-derived progestins'®. In our
study, women treated with E, + NETA bled in 55.1% of
cases. Although the percentage of patients with bleeding
declined during the course of the study, the bleeding rate
per month remained significantly elevated when compared
with the baseline values obtained during the placebo lead-in
period. These findings are in good agreement with those of
the only published data on continuous combined hormone
replacement therapy and incidence of vaginal bleeding. In a
prospective, randomised, double-blind clinical trial of 100
postmenopausal women, Déren ef al.>® compared tibolone
with a combination of 2 mg E, + 1 mg NETA with respect
to the incidence of uterine bleeding; they demonstrated that
59.2% in the E, + NETA group reported vaginal bleeding
episodes. The same authors also published on changes in
endometrial thickness and uterine volume on continuous
combined hormone replacement therapy. After one year of
follow up, there was a significant increase in mean endo-
metrial thickness from 2.58 (1.04) to 3.07 (1.68) mm. These
authors also noted an increase in uterine volume on con-
tinuous combined hormone replacement therapy.

An increase in endometrial thickness and uterine volume
reflects an increase in oestrogenicity with continuous com-
bined hormone replacement therapy which in the long term
can cause endometrial and myometrial growth leading to
abnormal vaginal bleeding (low compliance to treatment),
endometrial polyp and myometrial fibroid formation. The
combination of abnormal vaginal bleeding with endometrial
thickening will also increase intrauterine diagnostic testing
using saline infusion sonography, hysteroscopy or dilation
and curettage, and weaken the cost—benefit effect of con-
tinuous combined hormone replacement therapy for the
prevention and treatment of osteoporosis.
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The strengths of our study are its prospective design
starting with a normal baseline endometrium, the central
reading of all transvaginal ultrasonography images by one
person in a blinded fashion and the recording of vaginal
bleeding/spotting in a carefully kept diary. However, the
study also has two limitations. Firstly, continuous com-
bined hormone replacement therapy formulations contain-
ing lower doses of oestrogen than the dose tested in this
study have become available in the meantime. While the
bleeding rates of such formulations are well below the ones
reported here, bleeding is still a common event, and it is
unlikely that the treatment-specific differences vs raloxi-
fene observed here would have disappeared in a study using
a lower oestrogen dose as comparison. Besides, in 1997
when this trial was initiated, these formulations were not
yet widely available, and the continuous combined hor-
mone replacement therapy formulation used here was one
of the gold standards in Europe, and is still widely pre-
scribed today. The second limitation involves the selection
of the patient population for this study. For ethical reasons,
only women with an expected benefit from either study drug
were eligible. This provision required the absence of a
history of breast cancer (because of the continuous combined
hormone replacement therapy arm), severe vasomotor
symptoms (because of the raloxifene arm) and thromboem-
bolic events (because of both treatments), as well as the
presence of risk factors for osteoporosis and/or cardiovas-
cular disease. In light of the recently published data from
large prospective studies which no longer support the use of
hormonal replacement therapy to prevent cardiovascular
disease (HERS, ERA, WH118’21’22), the rationale of includ-
ing women at increased cardiovascular risk seems question-
able in retrospect; however, it should be remembered that in
1997 none of these data were available.

From the results of the current study, it must be con-
cluded that the effects of raloxifene on endometrial thick-
ness, uterine volume and incidence of vaginal bleeding are
clearly more favourable than those of E, + NETA.
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