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Randomized clinical trial comparing conjugated equine estrogens
and isoflavones in postmenopausal women: a pilot study
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Abstract

Objective: The aim of this study was to evaluate the effects of isoflavone on the climacteric symptoms (Kupperman Menopausal
index), vaginal pH, vaginal cytology (vaginal maturation index) and endometrium (evaluated by ultrasound and biopsy) in
postmenopausal women.
Methods: It was a single-center, 6-month, randomized, double-blind, estrogen-controlled trial. Seventy-nine women were
randomly assigned to one of the two treatment groups: isoflavone (n = 40): 300 mg of the standardized soy extract with a medium
dose of 120 mg isoflavones/day as glycoside and aglycone (60 mg twice a day), or estrogen (n = 39): one capsule of 0.625 mg
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conjugated equine estrogens and other capsule with glucose 0.625 mg (placebo).
Results: After treatment, there was a decrease in the symptomatology in both estrogen and isoflavone groups. Th
significant decrease in vaginal pH, an increase in superficial vaginal cells and endometrium proliferation after 3 and
of treatment in the estrogen group, but no differences were observed in the isoflavone group for these variables.
Conclusions: We concluded that the daily standardized soy extract with 120 mg isoflavones’ effect on symptoms was s
that from estrogen. Soy isoflavone has no effect on endometrium and vaginal mucosa during the treatment.
© 2005 Elsevier Ireland Ltd. All rights reserved.

Keywords: Isoflavone; Postmenopausal women; Hormone therapy

∗ Corresponding author. Tel.: +55 11 3045 8191/5082 1470/5082
1471; fax: +55 11 5082 1469.

E-mail address: criskaari@uol.com.br (C. Kaari).

1. Introduction

Hormone therapy (HT) and estrogen therapy (E
have been the most common therapies for menopa
and genitourinary symptoms[1–3]. However, these
regimens have been reported to increase the ris
breast (HT) and endometrial cancers (ET), and
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present a number of side effects such as breast ten-
derness, thromboembolic events and uterine bleeding
[4–6]. These facts may be the reason for the low compli-
ance of these hormonal treatments. Given the relatively
low prevalence of current HT use, alternative strategies
are being evaluated[7].

Epidemiological data indicate that fewer than 25%
of Japanese and 18% of Chinese climateric women
[8,9] complain of hot flushes, compared to 85% of
North American women[10] and 75% of European
women[11]. Furthermore, Asian women have a lower
incidence of estrogen-related cancers, cardiovascular
disease and osteoporosis when compared to western
women [12,13]. Many theories have been proposed
to explain these differences, such as a diet rich in
isoflavones.

Isoflavones belong to a class of phytoestrogens
that are found in soybeans, lentils, chickpeas and red
clover [14]. Soybeans are a rich source of isoflavones
and include the biochemicals genistein, daidzein, and
glycitein. The structure of the isoflavone molecule
resembles that of many estrogenic and antiestrogenic
compounds, including the physiologic estrogen 17�-
estradiol and the synthetic selective estrogen receptor
modulator tamoxifen. Therefore, isoflavone may have
estrogenic or antiestrogenic activities depending on the
target tissue[15,16].

Isoflavones have a common phenolic structure that
seems to be a prerequisite for binding to estrogen recep-
tors. These phytoestrogens, mainly genistein, seem to
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bias, a standardized soy extract with 40% isoflavones
was prepared in capsule form.

Previous work of our group has shown a significant
improvement in menopausal symptoms in women tak-
ing isoflavone pills compared to placebo[24]. In addi-
tion, because estrogen therapy has been the most effec-
tive treatment for menopausal disturbance, we decided
to compare the isoflavone effects on postmenopausal
symptoms with the effects of mestrogen therapy.

2. Subjects and methods

2.1. Study design and treatment

This study was a single-center, 6-month, random-
ized, double-blind, estrogen-controlled trial designed
to investigate the effects of 120 mg isoflavones
per day (S40/Ach-1, Ach́e, S̃ao Paulo, Brazil) on
menopausal symptoms, vaginal pH, vaginal cytol-
ogy and endometrium (evaluated by ultrasound and
biopsy). The Institutional Review Board of the Fed-
eral University of S̃ao Paulo approved the study and
all participants signed an informed consent form at the
beginning of the study. The study was conducted from
July 2001 to November 2002.

After a pre-study period, 79 women were randomly
assigned to one of the two treatment groups.

Isoflavone group: 300 mg of the standardized soy
extract with a medium dose of 120 mg isoflavones/day,
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ave more binding affinity for estrogen receptor� than
or �; therefore, showing tissue-selective effect, gi
he different tissue distribution of these� and� recep-
ors[17]. Also, isoflavones have potentially importa
on-hormonal effects[16,18].

Isoflavones may be antagonist on the estrog
eceptor (ER) in uterine and breast tissues[19,20].
lternatively, isoflavones may combine with the E
lbeit with lower affinity than 17�-estradiol[21], and
timulate estrogen activity, thus having an estrog
ffect on bone[19] and blood vessels[22].

Although conflicting results have been repor
ome clinical studies confirm the health benefits by
erivatives for menopause related conditions[23–28].
ata are often conflicting and difficult to analyze du
articipant metabolic profile at baseline, large het
eneity of soy derivatives used, duration of expo
nd study design. To minimize this potential sourc
dministered as capsules twice a day, each one
aining 150 mg of soy extract with 60 mg isoflavon
daidzein isomers 20%, genistein isomers 75%
lycitein isomers 5%). The ratio between glycoside
glycone forms is 0.61 (38% and 62% in each cap
espectively).

Estrogen group: one capsule of 0.625 mg con
ated equine estrogens and other capsule with glu
.625 mg (placebo). In order to avoid bias in the dou
lind design, conjugated equine estrogen were fo

ated in capsules.
All capsules had a similar appearance. The pr

ol required eight visits: two screening visits and
reatment visits (one visit per month).

.2. Subjects

All subjects were recruited after an intervi
nd health screen from the Climacterium Outpat
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Service at the Department of Gynecology of the
Federal University of S̃ao Paulo/Escola Paulista de
Medicina. All subjects included were postmenopausal
women aged 45 years or older with good overall
health, no menses for at least 12 months, follicle-
stimulating hormone (FSH) levels of 30 mU/mL or
more, intact uterus, echo endometrial thickness less
than 5 mm and atrophic endometrium by biopsy. Exclu-
sion criteria included strict vegetarian, high fiber,
high soy diet, regular consumption of vitamin and
mineral supplementation greater than the Recom-
mended Dietary Allowances, antibiotic or hormone
use within 6 months, history of chronic disorders
including endocrine or gynaecological diseases or neo-
plasia, as well as benign breast disease, regular use
of medication known to interfere with study end-
points and body mass index over 30. Also, patients
with cervico-vaginal cytology classified as Class III
of Papanicolaou or more. The subjects with hyper-
tension could not use two or more antihypertensive
drugs.

At the screening visit, 150 women responded to a
standardized questionnaire, which ascertained infor-
mation about demographic characteristics. Women
were also queried about menopausal symptoms cov-
ered by the Kupperman Menopausal index[29], gyne-
cologic history, including age at menopause, the use
of selected medications, cigarette smoking history, fre-
quency of alcohol use, physical activity, dietary and
nutritional habits. Medication use was validated by
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After fasting for 12 h, blood samples were obtained
by venipuncture to measure FSH and 17�-estradiol,
that were measured by direct chemoluminescent assays
(Advia Centauro, New York, USA). Height and weight
were measured with subjects wearing lightweight
clothing and no shoes; body mass index (calculated as
kg/m2) was used as an estimate of obesity. Blood pres-
sure was measured with a mercury sphygmomanometer
after the subject had been seated quietly for at least
5 min.

During the gynecological exam, vaginal pH was
measured. The pH paper (Merck 0-14, Darmstadt, Ger-
many) was left for one minute in direct contact with
one-third of external left vaginal wall. Vaginal cytology
was performed using vaginal smears taken with vaginal
spatulae from the right upper third of the vagina wall.
The maturation of the vaginal epithelium was assessed
manually, in Papanicolaou stained smears, by an expe-
rienced cytotechnologist and cytopathologist over 300
cells[30]. The maturation index was calculated as the
percentage of parabasal, intermediate and superficial
cells.

Transvaginal sonography was performed to evalu-
ate the endometrial cavity, using a Toshiba SAL-38B
real-time sonography fitted with a mechanical 5.0 MHz
(Tochigi, Japan). Endometrial echo was measured in
antero-posterior direction from the echogenic inter-
face of the endometrium-myometrium junction on both
sides in the thicker endometrial area in one-third of the
uterine body[31]. After sonographical study, endome-
t ame
p

er-
s hot
fl ous-
n a or
m ach
s n a
s vere
c the
s
p
a al
s ased
o 5),
m

ding
h man
xamination of prescriptions or pills brought to
linic for that purpose. The reasons of exclusion w
resented inTable 1.

able 1
he exclusion reasons of study

easons for exclusion Number of patie

ndocrine disorders 11
MI > 30 10
SH < 30 9
cho endometrial thickness > 5 mm 8
ormonal drug user 8
ammographic alteration 6
ap smear alteration 6
ndometrium proliferative 5
evere hypertension 4
uit 4

otal 71
rial biopsy was performed using a Pipelle. The s
athologist performed all histopathological study.

The Kupperman index is a numerical conv
ion index including 11 menopausal symptoms:
ushes (vasomotor), paresthesia, insomnia, nerv
ess, melancholia, vertigo, weakness, arthralgi
yalgia, headache, palpitations, and stinging. E

ymptom on the Kupperman index was rated o
cale from 0 to 3 for no, slight, moderate, and se
omplaints. To calculate the Kupperman index,
ymptoms were weighted as follows: hot flashes (4×),
aresthesia (2×), insomnia (2×), nervousness (2×),
nd all other symptoms (1×). The highest potenti
core is thus 51. The score of hot flushes was b
n number of complaints per day: slight (more than
oderate[5–10], and severe (more than 10).
Patients were defined as “asymptomatic” regar

ot flushes when they had a zero score in Kuper
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Table 2
Meaurements and tests performed at each visit

Screening 1 month 2 months 3 months 4 months 5 months 6 months

Weight X X X X X X X
Blood pressure X X X X X X X
17�-estradiol X X X
FSH X X X
pH vaginal X X X
VC X X X
TVUS X X X
EB X X
Pap smear X X X
Mammogram X X X
Kupperman X X X X X X X
Side effects X X X X X X

VC: vaginal cytology; TVUS: transvaginal ultrasound; EB: endometrial biopsy.

Menopausal Index question related to vasomotor symp-
toms. “Flush-ameliorated” was defined as any reduc-
tion in the score in Kuperman’s index question related
to vasomotor symptoms.

After screening, 79 women were randomized using
a software and submitted to the procedures inTable 2.

Safety evaluation was based on vital signs, pelvic
and breast clinical exam, hematology, chemistry, Pap
smear, endometrial thickness, endometrial biopsy,
mammogram and report of adverse events.

Women were instructed to record the data they took
study medication, as well as any dates they missed med-
ication, on a daily dairy card, which they returned to the
investigator at their next visit. The diary cards were also
used to record adverse effects and bleeding informa-
tion. To avoid compromising the double-blind design,
the occurrence of side effects or physical changes
such as bleeding, was recorded by an independent
gynecologist.

2.3. Statistical considerations

Groups’ baseline data are presented inTable 4with
means and standard errors. These values were analyzed
by Student’st-test for independent samples to verify if
there were differences between groups at study base-
line. The comparison of categorical variables was done
by the non-parametric Fisher’s exact test.

For vasomotor symptoms, FSH, 17�-estradiol, vagi-
nal pH and cytology, values obtained during the study
f way
r d by

multiple comparisons Fisher’s test when a statisti-
cally significant difference was found. Comparisons
between the two treatment groups at each timepoint
during the study were done with Student’st-test for
independent samples.

An alpha error (p) level of 0.05 was used and an
asterisk (*) indicates differences statistically signifi-
cant. All statistical tests were done using Minitab®

Release 13 Statistical Software for Windows® (Minitab
Inc. State College, Pennsylvania USA). The power cal-
culation (1− β) for 0.8 was 23 patients per group.

3. Results

A total of 68 patients completed the 6-month treat-
ment, 35 from estrogen group and 33 from isoflavone
group. Only subjects who completed 6 months of treat-
ment and took over 80% of their expected number drugs
were included in the efficacy analysis.Table 3shows
the reasons and period of drop out from each group. One
patient in isoflavone group had breast cancer that was
diagnosed in the mammogram after 6 months of treat-
ment. No serious adverse events related to isoflavone
or estrogen treatments were reported.

The race distribution of the study sample was the
following: 64%, 33% and 3% of women were white,
black and Asian, respectively. Baseline characteristics
of subjects are shown inTable 4. No significant dif-
ferences were noticed among patients from the two
t lood
p ge of
or each treatment group were analyzed by one-
epeated measures analysis of variance, followe
reatment groups at baseline examination for age, b
ressure, body mass index, race, use of nicotine, a
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Table 3
The reasons and period of drop out from each group

Isoflavones (n = 7) Estrogens (n = 4)

Month Reason Month Reason

First month High values of tryglicerides First month Polymyositis
Second month Moved out from São Paulo State First month Moved out from São Paulo State
Second month Acute renal insufficiency Second month Quit
Fourth month Depression Sixth month Panic of endometrial biopsy
Fourth month Familiar problems
Fifth month Personal reasons
Fifth month Moved out from S̃ao Paulo State

Comparison between isoflavone and estrogen groups (p < 0.54, unpaired Student’st-test).

menopause, time since last menses or physical activi-
ties.

3.1. Endogenous hormone

No differences were detected between isoflavone
and estrogen treatment groups for FSH and 17�-
estradiol at baseline. There was a significant decrease
in FSH levels in estrogen group after 3 and 6 months
of treatment (* p < 0.01) compared to baseline and also
compared with isoflavone group after 3 and 6 months.
There were no significant changes in FSH levels in
isoflavone group. Also, there was a statistical increase
in 17�-estradiol after 3 and 6 months of treatment

Table 4
Baseline characteristics of randomized subjects (mean and standard
error)

Estrogens
(N = 35)

Isoflavones
(N = 33)

p

Age (years) 53.7± 0.9 53.9± 0.9 0.88
BMI (kg/m2) 25.6± 0.6 25.5± 0.7 0.95
Age at menarche (years) 13.2± 0.5 13.5± 0.5 0.66
Age at menopause (years) 46.8± 0.9 48.6± 0.8 0.14
Time since last menstrual

period (years)
6.7± 0.5 5.3± 0.5 0.06

Physical activities (N) 0.34
No exercise 27 20
Light 5 9
Moderate 0 1
Accentuate 3 2

C 7
H 6
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in estrogen group, compared both to baseline and
isoflavone groups (* p < 0.01) (Fig. 1).

3.2. Menopausal symptoms

In order to evaluate menopausal symptoms, the
menopausal Kupperman index questionnaire was
applied. At baseline, menopausal symptom score was
similar in both groups (p = 0.46). After 1 month, there
was a significant decrease in symptomatology (total
score) of 2.8 times (* p < 0.001 compared to baseline)
in estrogen group and 1.8 times (p < 0.01* compared to
baseline) in isoflavone group. There was also a signifi-
cant improvement in symptomatology after the second
month of treatment in the isoflavone group compared to
the first month (* p < 0.05). After this period, the results
were similar in both groups (Fig. 2).

The number of asymptomatic patients was 7 and
10 in isoflavone and estrogen groups, respectively. In
order to evaluate hot flushes, only symptomatic patients
were considered. The vasomotor symptoms at baseline
were calculated following the Kupperman Menopausal
Index: estrogen group 5.7± 4.0 and isoflavone group
4.9± 4.2 (p = 0.46, unpaired Studentt test). There was
a decrease in hot flushes after 1-month treatment in
both groups. There was no difference between treat-
ment groups at each timepoint during the study (Fig. 3).

3.3. Vaginal pH

eat-
m ginal
p ase-
l 8
igarette user 7 11 0.2
ypertension 5 8 0.7

values reflect the results of Student’st-test for independent sam
les (for numeric variables) or Fisher’s exact test (for catego
ariables).
There was no difference between the two tr
ent groups at baseline. In estrogen group, va
H decreased significantly when compared with b

ine mean 5.6–4.6 (after 3 months* p < 0.01) and 4.
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Fig. 1. 17�-estradiol and FSH mean levels in groups estrogens and isoflavones at baseline and after 3 and 6 months. 17�-Estradio levels in
estrogen group: analysis of variance (ANOVA) for repeated measures:* p < 0.0001. Fisher’s multiple comparisons test: baseline, <3 months, and
6 months. 17�-Estradiol levels in isoflavone group: ANOVA for repeated measures:p = 0.0042* . Comparisons of 17beta-estraiol levels between
estrogen and isoflavcone groups (Student’st-test for independent samples) 3 months,* p = 0.024; 6 months,* p = 0.0042. FSH levels in estrogen
group: analysis of variance (ANOVA) for repeated measures:* p < 0.0001. Fisher’s multiple comparisons test: baseline, >3 months, and 6 months.
FSH levels in isoflavone group: ANOVA for repeated measures:p = 0.920. Comparisons of FSH levels between estrogen and isoflavone groups
(Student’st-test for independent samples) 3 months,* p = 0.0005; 6 months,* p = 0.0019.

(after 6 months* p < 0.01). Results of estrogens group
were also different when compared to the isoflavone
group after 3 and 6 months. There was no difference in
vaginal pH means in isoflavone group during treatment
(Fig. 4).

Fig. 2. Means of Kupperman Menopausal index score. Estro-
gen group: anslysis of variance (ANOVA) for repeated measures:
* p < 0.0001. Fisher’s multiple comparisons test: baseline, >1 month,
=2 months, =3 months, =4 months, =5 months, and =6 months.
Isoflavone group: analysis of variance (ANOVA) for repeated mea-
sures:* p < 0.0001. Fisher’s multiple comparisons test: baseline, >1
month, =2 months, =3 months, =4 months, =5 months, and =6
months. Comparisons of Kupperman Menopausal index between
estrogen and isoflavone groups (Student’st-test for independent sam-
ples): baseline,p = 0.46; 1 monthp = 0.23; 2 months,p = 0.75; 3
monthsp = 0.97; 4 months,p = 0.33; 5 monthsp = 0.49; 6 months,
p = 0.74.

3.4. Vaginal maturation index

Maturation index was similar in both groups at base-
line. There was a statistically significant increase in
intermediate and superficial cells frequency after 3 and
6 months of treatment in estrogen group when com-
pared to baseline in the same group and also when
compared to isoflavone group after 3 and 6 months. No
differences were observed in isoflavone group during
the trial (Fig. 5).

Fig. 3. Percentage of women that informed reduction in hot flushes of
estrogen and isoflavone groups. Comparison between patients from
estrogen (28) and isoflavone (22) groups that had hot flushes at the
beginning of the trial. Sudient’st-test for independent samples: 1
month,p = 0.157; 2 months,p = 0.308; 3 months,p = 0.440; 4 months,
p = 1.000; 5 months,p = 1.000; 6 months,p = 1.000.
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Fig. 4. Vaginal pH means of subjects in estrogen and isoflavone
groups during treatment. pH in estrogen group: analysis of vari-
ance (ANOVA) for repeated measures:* p < 0.0001. Fisher’s mul-
tiple comparisons test: baseline, >3 months, and =6 months. pH in
isoflavone group: ANOVA for repeated measures:p = 0.095. Com-
parisons of pH between estrogen and isoflavone groups (Student’s
t-test for independent samples) 3 months,* p < 0.0001; 6 months,
* p = 0.0012.

3.5. Endometrium

Transvaginal ultrasound performed at baseline did
not show significant difference between the two groups
regarding mean endometrial thickness. Mean endome-
trial echo ranged from 2.8 to 6.2 mm (after 3 months)
and to 5.9 (after 6 months) in the estrogen group,
showing a statistically significant difference (p < 0.01)
with baseline measures and also between treatment
groups. Endometrial thickness did not change in the
isoflavone group comparing each timepoint during

Table 5
Histopathological results of endometrial biopsy in the subjects (num-
ber of cases in each category)

Endometrium Estrogens Isoflavones

Baseline 6 months Baseline 6 months

Atrophy 21 19 26 29
Proliferative 0 10 0 1
Hyperplasia 0 1 0 0
Insufficient tissue 14 5 7 3

Total 35 35 33 33

Fisher’s exact test: estrogens group, comparison between baseline
and 6 months:p < 0.01. Isoflavones group, comparison between base-
line and 6 months:p = 0.30.

the study (mean baseline, 3.2 mm; after 6 months,
3.0 mm).

Endometrial biopsy results were similar at base-
line in both groups. Endometrial pathology reports
showed a significant higher prevalence of endome-
trial proliferation in the estrogen group either after
treatment (p < 0.01) or compared to the isoflavone
group at each timepoint during the study (p < 0.01).
Endometrium was atrophic after treatment in the
isoflavone group, except in one case (proliferative
endometrium) (Table 5).

No side effects were detected in subjects who where
receiving isoflavone, whereas in the estrogen group six
patients reported genital bleeding.

After 6 months of treatment, one woman of
isoflavone group presented signs of malignancy on
mammography. Breast biopsy was performed and inva-
sive ductal carcinoma diagnosed.

Fig. 5. Proportion of superficial, intermediate and parabasal cells in Pap smear in estrogen and isofalvone groups at baseline and after 3 and
6 months. Proportion of superficial cells in estrogen group: ANOVA for repeated measures:* p < 0.0001. Fisher’s multiple comparisons test:
baseline <3 months = 6 months. Proportion of intermediate cells in estr e
comparisons test: baseline, >3 months, and =6 months. Proportion of p for repeated
measures:* p < 0.0001. Fisher’s multiple comparisons test: baseline, > soflavone
group: ANOVA for repeated measures:p = 0.361. Proportion of intermedia .
Proportion of parabasal cells in isoflavone group: ANOVA for repeate
ogen group: ANOVA for repeated measures:* p < 0.0001. Fisher’s multipl
arabasal cells in estrogen group: analysis of variance (ANOVA)
3 months, and =6 months. Proportion of superficial cells in i
te cells in isoflavone group: ANOVA for repeated measures:p = 0.974

d measures:p = 0.972.
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4. Discussion

Epidemiological data and evidence from several
human studies have shown that isoflavones might
be an alternative therapy for postmenopausal climac-
teric symptoms. However, data are often conflict-
ing, making difficult to conclude the real benefits of
isoflavones.

The ideal dose of isoflavones required to obtain
a clinical response may be questioned. The “nor-
mal” intake of isoflavone in a traditional Asian diet
is 11–40 mg/day as aglycone or 18–63 mg/day as gly-
coside[32,33]. Results of a previous trial in our group
used 100 mg/day[24].

Our trial showed that isoflavones 120 mg/day were
effective in relieving menopausal symptoms. These
results were consistent with previous studies that inves-
tigated isoflavone effect on hot flushes[23,25,26,28],
although none of them compared isoflavone effects
with estrogens. Conversely, other clinical trials have
not observed an improvement in menopausal symp-
toms[34,35]. In addition, St. Germain et al.[35] found
no treatment effects on change in hot flushes and
night sweats frequency, whereas there was a signifi-
cant decrease in hot flushes and night sweats frequency
within time in the three treatment groups (isoflavone-
rich soy protein, isoflavone-poor soy protein and whey
protein control). The symptoms decrease was ascribed
to either a placebo effect or a natural improvement in
symptoms during the 24-week study.
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large placebo effect and a natural improvement with
time.

It is well known that the decrease in vaginal pH
and the increase in superficial and intermediate cells
are induced by estrogen therapy[30]. Our findings in
the estrogen group are consistent with the literature.
Although Dalais et al.[36] found a significant change
in the vaginal cytology maturation index with soy, our
study showed no change in vaginal pH or vaginal cytol-
ogy in the isoflavone group. Also in Baird et al.[37],
Murkies et al.[25], Scambia et al.[38] and Upmalis
et al.[27] studies the vaginal cell maturation remained
unchanged. These findings suggest that there are dif-
ferences in the estrogenic effects of isoflavones that
come from different sources, reinforcing the need to
characterize each product separately.

Estrogen therapy has been reported to increase
endometrial thickness and proliferate the endometrium
[4]. Our study showed an effect on endometrium in the
estrogen group that could be a risk factor for endome-
trial cancer. In the isoflavone group there was no signifi-
cant effect in endometrium evaluated by ultrasound and
biopsy, except one case of proliferative endometrium.
This finding was in line with those of Scambia et al.
[38], Upmalis et al.[27], Han et al.[24], that showed no
increase in endometrial thickness by ultrasound. Foth
and Cline[39] showed several potential mechanistic
bases for antiproliferative effects of soy in primatial
endometrium: high concentrations of serum sex hor-
mone binding globulin and therefore less free estradiol
i diol
1 n of
e

nt
( of
i ased
o d to
p toe-
s
T ive
e

lief
o etrial
e as a
m t the
u rapy
i oro-
s en
Burke et al. [34] studied 241 peri- and pos
enopausal women during two years. No signific
ifferences in the number and severity of vasom
ymptoms were observed among the high isofla
58 mg/day), middle isoflavone (42 mg/day) or con
roups (isoflavone extracted soy protein).

It is important to emphasize that some stud
uch as St. Germain et al.[35] and Burke et al.[34]

ncluded perimenopausal women. Therefore, this
ay explain the negative results of those studies.
The real mechanism of isoflavone action is

nown. One explanation might be the competi
etween isoflavones and estrogens for the recep
nother one may be the initial low number of h
ushes per day in both studies compared to other
n which beneficial effects were observed.

Also, it is difficult to evaluate subjective sympto
nd their improvement with the treatment. There
n plasma, inhibition of aromatase activity and estra
7� dehydrogenase, thus diminishing the formatio
stradiol from other steroids.

Unfer et al.[40] reported that long-term treatme
up to 5 years) with soy phytoestrogens (150 mg
soflavones per day) was associated with an incre
ccurrence of endometrial hyperplasia compare
lacebo. One explanation for this effect is that phy
trogens may act as a partial agonist on the ERs[41].
his fact may partially explain the case of proliferat
ndometrium found in our study.

This study supports the use of isoflavones for re
f menopausal symptoms. The absence of endom
ffects indicates that isoflavones from soy acts
odified estrogen. Although the data do not suppor
se of isoflavones as an alternative to estrogen the

n the prevention of long-term disease like osteop
is, it may be safely and effectively used by wom
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who experience vasomotor symptoms and who choose
not to take estrogens.

5. Conclusion

We concluded that the daily standardized soy extract
with 120 mg isoflavones’ effect on symptoms was sim-
ilar to that from estrogen. Soy isoflavone is well toler-
ated and has no estrogenic effect on endometrium and
vaginal mucosa during 6 months of treatment.
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