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Endometrial eﬂects of long-term treatment
with phytoestrogens: a randomized,
double-blind, placebo-controlled study

Vittorio Unfer, M.D.,* Maria Luisa Casini, Ph.D.,° Loredana Costabile, M.D.,2
Marcella Mignosa, M.D.,° Sandro Gerli, M.D.,° and Gian Carlo Di Renzo, M.D., Ph.D.®

University of Perugia, Perugia, Italy

Objective: To determine the effects of 5 years of treatment with soy phytoestrogens on histological
characteristics of endometrium in postmenopausal women.

Design: Randomized, double-blind, placebo-controlled study.
Setting: Centre of Perinatal and Reproductwe Medicine, Department of Gynecological, Obstet'mal and

Pediatric Sciences, University of Perugia, Italy.

Patient(s): Three hundred seventy-six postmenopausal healthy women, all with intact uterus.

Intervention(s): Women were distributed in two different groups using randomized criteria: group A (n =
179) patients received soy tablets (150 mg of isoflavones per day) for 5 years; group B (n = 197) patients
received identical appearing placebo tablets for 5 years.

Main Outcome Measure(s): Results of endometrial histology from biopsies obtained at baseline, 30 months,
and 5 years after the beginning of the treatment.

Result(s): Two hundred ninety-cight women completed the 5-year treatment. No cases of malignancy were
detected during biopsy. Seventy percent of women undergoing treatment with soy phyioestrogens had an
endometrium classified as atfophic or nonassessable versus 81% receiving placebo. The occurrence of
endometrial hyperplasia was significantly higher in group A (3.37% vs. 0%).

Conclusion(s): Long-term treatment (up to 5 years) with soy phytoestrogens was associated with an increased
occurrence of endometrial hyperplasia. These findings call into question the long-term safety of phytoestro-'
gens with regard to the endometrium. (Fertil Steril® 2004;82:145-8. ©2004 by Amencan Society for

Reproductive Medicine.)

Estrogens are the treatment of choice for
women with menopaunsal symptoms. However,
estrogens have been postulated by some in-
vestigators to promote breast cancer and thus
have often been contraindicated (1). Many
women reject hormone therapy because of this
possible long-term effect. Phytoestrogens
{PEs) are nonsteroidal compounds present in a
variety of dietary products {2). Epidemiologi-
cal studies have demonstrated that the inges-
tion of food that is rich in PEs may provide
protection against certain estrogen-dependent
cancers, such as breast and prostate cancers (3,
4).

Several reports have suggested that some
effects of PEs are mediated through their abil-
ity to bind and antagonize the activity of estro-
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gen receptors (ERs} (5—8). This is supported by
the observation that certain PEs such as genest-
¢in, coumestrol, or zearalenone are able to bind
the ERs and modulate a variety of estrogen-de-
pendent processes. Phytoestrogens are able to
stimulate the growth of ER-positive cells, in-
crease uterine wet weight, modulate the estrus
cycle, compete with E, for binding ER, and stim-
ulate the activity of reporter genes in an ER-
dependent manner (9-11). Some clinical stud-
ies on the effects of PEs on the endometrium in
postmenopausal women have been carried out
during the past few years, but their results are
discordant (12—-16). The aim of this study was
to investigate the effects of PEs on the endo-
metrium when they are administered for a long
period.
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MATERIALS AND METHODS

Patients

This randomized, double-blind, placebo-controfled study
was approved by the Institutional Review Board, and all
patients gave written informed consent before enrollment.

A total of 376 healthy voluntary postmenopausal women
were enrolled in this study, which started in November 1996
and ended in December 2002, All women had initial screen-
ings that included a complete medical history and a complete
physical examination. Inclusion criteria were intact uterus,
absence of menses for at least 12 months, FSH = 30 IU/L,
and body weight range within 20% of their normal weight.
Exclusion criteria were use of medication containing estro-
gens, progestins, or androgens within 8 weeks of the begin-
ning of the study or the presence of endometrial hyperplasia.

Treatment Protocol

The 376 enrolled patients were randomly assigned to one
of the following two groups: group A (n = 179) patients
received three soy tablets (150 mg of isoflavones per day) for
5 years; and group B (n = 197) patients received identical
appearing placebo tablets for 5 years.

The soy PEs were formulated in 600-mg tablets contain-
ing 50 mg of soy isoflavones in ecach tablet. The formulated

percentages of isoflavones were 40%—45% genistein, 40%—
45% diadzein, and 10%-20% glycitein.

Endometrial Bioﬁsies

Endometrial biopsies were performed at the beginning of .

the study (baseline values), after 30 months, and at the end
of the study. Biopsies were performed with Pipelle endome-
trial suction (Pipelle de Cornier samplers) (17). Specimens
were then fixed in 4% unbuffered formalin, and 4-um sec-
tions were stained with hematoxylin and eosin, The same
pathologist, who was blinded to the patient’s protocol regi-

Characteristics of participants at baseline.

Group A Group B
Characteristic (n=179) (n=197)
Age at start of treatment {years) 49+ 4.3 5039
Height (cm) 1655 £ 5.3 1634 = 5.6
Weight (kg) - 67 =102 65.8 = 10.7
Mean age at menopause (y) 502 % 6.5 498+ 63
Years of menopause 5643 58+45
Parity (n) 28+ 18 27+ 17

Note: Unless otherwise specified, values are mean + SD. The P value for
all data was not significant.
Unfer. Phytoesirogen long-term treatment. Fertil Steril 2004,

men, interpreted biopsies and classified them according to
standard criteria (18).

Statistical Analysis ‘

The data were expressed as means + SD and percentages.
The between-group differences were measured by means of
one-way analysis of variance or Student’s z-test, as appro-
priate. Fisher’s exact test was used post hoc to determine
significant differences. P<.05 was considered statistically

significant.

RESULTS

Table 1 shows the demographic characteristics of the two
groups of patients. There were no statistical differences in
terms of age, weight, height, or years of menopause between
the groups. Weight was monitored throughout the study, and
there were no statistically significant differences in these
values within each group between trial entry and exit (data
not shown).

Table 2 shows the endometrial effects after 30 months

TABLE 2

Number (%) of women with different histological classifications of endometrial tissue at baseline (TQ), after 30 months
(T1), and after 5 years (T2) of treatment (group A) or placebo administration {(group B).

Group A Group B Group A Group B Group A Group B
Classification (w= 179 TO @=197T0 (o= 176) T1 (o= 19Tl @= 15412 (n = 165) T2
Unassessable 48 (26.8) 49 (24.8) 45 (25.5) 48 (24.9) 30(19.5) 41 (24.8)
Inactive 67 (37.4) 73 (37.0) 71 (40.3) 69 (35.7) 70 (45.4) 60 (36.3)
Atrophic 62 (34.6) 71 (36.0) 60 (34.1) 76 (39.4) 43 (27.9) 64 (38.8)
Proliferative 2(L1) 3 (1.5) 0 0 532y 0
Secretory 0 0 0 0 0 0
Pseudo-decidual change 0 1] 0 0 0 0
Simple hyperplasia 1] 0 0 0 5(3.2y 0
Complex hyperplasia 0 0 0 0 1(0.6) © 0
Atypical hyperplasia 0 0 0 0 0 0

 Statistically significant (P<C.05).
Unfer. Phytoesirogen long-term treaiment. Fertil Steril 2004,
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and 5 years of treatment. Data about endometrial biopsies
were available for 376 patients at baseline, for 369 after 30
months, and for 319 after 5 years of treatment. No cases of
endometrial hyperplasia or malignancy were detected in
women whose biopsy specimens were assessable after 30
months of therapy. After 5 years of treatment, six cases
(3.8%) of endometrial hyperplasia (five of simple and one of
complex hyperplasia) were detected in group A. No cases of
endometrial hyperplasiz were detected in group B. The dif-
ference between the two groups was statistically significant
(P<<.05). No cases of endomeirial carcinoma occurred dur-
ing the § years of the study.

DISCUSSION

Phytoestrogens are estrogenic compounds found in
plants. The classical definition of PEs refers to compounds
that exert estrogenic effects on the central nervous system,
induce estrus, and stimulate the growth of the genital tract of
female animals (9), but antiestrogenic effects have also been
observed (5—8). Given that the endometrium is a target tissue
for estrogens and that an excess of estrogen stimulation is
linked to type I endometrial cancer, the aim of our study was
to assess whether PEs exert an estrogenic or an antiestro-
genic effect on endometrium,

Although many PEs have been characterized by their in
vitro affinity for ERs, only a few of them have been studied
concerning their specific activity on the endometrium. Phy-
toestrogens increase the production of complement C3 pro-
tein, primarily by increasing its steady state mRNA level
{19), and enhance alkaline phosphatase activity (20); both
are known to exert esfrogenic stimulatory effects in rat
endometrium. These studies suggest that PEs may act as
agonists at the endometrial level. Duncan et al. (21) demon-
strate the absence of significant effects in endometrial biopsy
samples taken from women on a soy isoflavone-enhanced
diet for 90 days. It is still unclear whether there is an absence
of endomeitrial effects in longer exposure to PEs.

This is the longest randomized clinical trial performed to
determine the endometrial effects of PE administration. Pre-
vious studies involved a smail number of patients or had a
shorter duration or both, and their results were discordantl
(12-16). Thirty months of treatment with 150 mg of isofla-
vones per day did not result in an increased incidence of
endometrial hyperplasia, which is in agreement with previ-
ous studies (22, 23). In contrast, our results indicated that a
longer treatment resulted in an increased incidence of endo-
metrial effects. Furthermore, most isoflavone supplements
are given at a dosage of no more than 80 mg/day. In Italy, as
of July 2002, the Ministry of Health recommends that isofla-
vone supplements do not exceed this dosage. During our
study, we administered a higher dosage {150 mg/day).

Our hypothesis is that PEs may act as a partial agonist on
the ERs, exerting an antagonist-like action at the endometrial
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level. This means that they bind the ERs and act as an
agonist. Because their action is weaker than that of endog-
enous estrogens, the final effect on endometrium seems to be
antagonistic in the sense that it seems to counteract the
effects of endogenous estrogens. This mechanism of action
could explain the antiestrogenic effects observed in previous
studies (5-8). Studies on the modification of the ERo/ERf3
three-dimensional structure after the interaction with differ-
ent isoflavones show that PEs modify the receptors in dif-
ferent ways depending on their particular molecular structure
{24, 25). This can lead to different patterns of activation of
the two ERs, and, consequently, PEs show an agonist, partial
agonist, or antagonist character depending on the ER subtype
considered. This allows us to hypothesize that the estrogen-
ic-like effects demonstrated at the endometrial level in the
patients treated with PEs could be ascribed to a different
sensibility to PEs because of a different quantitative and
qualitative distribution of ER subtypes on endometrial tissue
(26). .

‘When the treatment is prolonged, the agonist action could
become more evident, and in this case it is possible to see an
estrogenic-like effect at the endometrial level in predisposed
patients. If this estrogenic effect is not properly counterbal-
anced with the administration of a progestogen, it may
increase the risk of endometrial hyperplasia. It is evident that
these findings require further study before PEs can be safely
and properly used. We need more information on the effects
of these extracts on the endometrium. However, phytoestro-
genic supplements should be reconsidered, particularly in
women at high risk for endometrial cancer.

Acknowledgments: The authors thank Dr. Suzette Paclella for her support in
(English) translation and language assistance.
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We also searched for the presence of C. rrachomatis DNA
by polymerase chain reaction using DNA exiracted fiom the
paraffin-embedded tissue from the hydrosalpinges and endo-
metrium. All of the hydrosalpinges were positive for chla-
mydia DNA. Chlamydia DNA was not found in the endo-
metrium (data not shown). These findings suggest that
downstream fluid might not cause C. trachomatis infection
in endometrium. This is a very important conclusion of this
study. Additional antibiotic therapy might not reésolve lym-
phocyte infiliration in the endometrium without salpingec-
tomy, because it might not be caused by endometritis. Sal-
pingectomy is a prerequisite to eliminate the lymphocyte
_ infiltration in the endometrium, despite the appearance of
hydrosalpinges after chronic C. trachomatis infection.

The persistent, residual cloistering of lymphocytes in the
endometrium in the absence of microorganisms seemed to be
overlooked. Tmmunostaining for CD56, CD8, and CD3 has
demonstrated pathologic infiltration in all the tested cases.
Clustered infiltration and positive immunostaining was ab-
sent in all control cases (data not shown). We could not
demonstrate the mechanism of implantation failure from
studies of these lymphocytes. However, immunohistopatho-
Jogic study of the endometrium is a good monitoring method
to study implantation failure. The major problem of hydro-
salpinges is tubal infextility, but implantation failure during
IVE-ET is frequently encountered. It is difficult but impor-
tant to know whether hydrosalpinges caused by mechanisms
other than chronic C. trachomatis infection evoke implanta-
tion failure.

Masafumi Ito, M.D., Ph.D.
Department of Pathology
Nagoya University Hospital
Nagova, Japan

Chikako Ito, M.D., Ph.D.
Narita Hospital
Nagoya, Japan

September 26, 2004
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Effect of phytoestrogens on the endometrium?
To the Editor:

We read with intetest the article by Unfer et al. (1) and
would like to further comment on it. The authors present the
Jongest randomized clinical frial to determine the endome-
trial effects of 150 mg of isoflavones per day. They con-
cluded that long-term treatment with soy isoflavones was
associated with an increased occutrence of endometrial hy-
perplasia in postmenopausal women. This result is contra-
dictory to further studies.

Letters to the Editor

Epidemiologic investigations indicate 2 relatively low en-
dometrial cancer risk in populations that consume high
amounts of soy. In long-term studies, 129 mg isoflavones per
day did not stimulate uterine proliferation in postmenopausal
monkeys. The cynomolgus monkey (Macaca fascicularis)
model offers a unique opportunity for the study of hormonal
and dietary effects on the endometrium (2, 3).

In previous placebo-controlled, randomized clinical trials
of shorter duration, no increase of endometrial thickness and
no histologic changes of the endometrium were found under
isoflavone supplementaticn.

The time around menopéuse is characterized by a high
incidence of endometrial bleeding disorders and hyperplasia.
In the study by Unfer et al. (1), only postmenopausal women
with intact uterus, absence of menses for =12 months, and
FSH =30 JU/L were included. The mean age of menopause
is mearly 51 years in European women. The age at start of
treatment and mean age at menopause of participants wete
nearly 50 years, but at baseline patients were 5.7 = 4.4 years

. beyond menopause.

On the other hand, in the study by Unfer et al. (1),
approximately 25% of endometrial tissue at baseline and
after 30 months of treatment was classified as unassessable.

Judging from patient numbers, it seems that after 5 years
of treatment all patients continued to participate in the study.
QOur question is, how was endometrial hyperplasia at baseline
excluded in these patients? Endometrial biopsy with a
Pipelle is superior to other techniques in’the detection of
postmenopausal endometrial carcinoma and atypical hyper-
plasia (4). However, the pumber of successful biopsies var-
jes in the literature and from clinical experience between
70% and 100%. Additional information on the endometrium,
such as endometrial thickness or bleeding patterns, is not
given. A baseline sample that is classified as insufficient
does not exclude uterine pathology.

Dolores Foth, M.D., Ph.D.

Department of Obstetrics and Gynaecology
University of Cologne

Cologne, Germany

Frank Nawroth, M.D., Ph.D.

Centre of Reproductive Medicine and Gynecologic
Endocrinology

Endokrinologilum Hamburg

Hamburg, Germany

September 14, 2004

REFERENCES

1. Unfer V, Casini MA, Costabile L, Mignosa M, Gerli 8, Di Renzo GC.
Endometrial effects of long-term treatment with phytoestrogens: a ran-
domized, double-blind, placebo-controlled study. Fertil Steril 2004;82:
145-8. ‘ :

2. Wood CE, Register TC, Anthony MS, Kock ND, Cline JM. Breast and
uterine effects of soy isoflavones and conjugated equine estrogens in

Vol 83, No. 1, January 2005



postmenopassal  female J CQlin Eadoerinol Metab
2004;89:3462-8.

3. Foth D, Cline JM. Effects of mamnmalian and plant eslrogens on mam-
mary glands and uteri of macaques, Am J Clin Nutr 1998;68:14135-78.

" 4. Dijkhuizen FP, Mol BW, Brobnann HA, Heintz AP. The accuracy of

endonetrial sampling in the diagnosis of patients with endometrial

carcinoma and hyperplasia: a meta-analysis. Cancer 2000;89:1765-72.

mankeys.

doi:10.1016/.fertnstert.2004.10.021

Reply of the Authors:

We appreciate the comments from Drs. Foth and Nawroth

regarding our study (1). We agree that some epidemiologic

studies indicate a relatively low endomettial cancer risk in
populations that consume high amounts of soy. On the other
hand, there is no general consensus conceming the real daily
quantity of soy intake in those populations. Recent studies
have questioned the previously calculated values attributed
to soy consumption in the Asian population and discovered
that it seems to be lower. Furthermore, daily intake should
comprise between 3 mg and 28 mg per day (2, 3). Conse-
quently, we should re-evaluate the importance of other fac-
tors that might play a role in protecting those populations
from endometrial cancer. It is well known that phytoestro-
gens can act as estrogenic agonists or antagonists. The char-
acteristics of this action rely on many factors, including
dosage, duration of use, protein binding affinity, individual
metaholism, and intrinsic estrogenic state, as well as the
distribution of the estrogen receptor subtypes at the tissue
level. This could be the reason that the results conceming the
effects of phytoestrogens on the uterus are contradictory.
Cline et al. (4) recently demonstrated a dramatic estrogenic
effect of soy isoflavorie aglycones in both male and female
mice. Effects in females included endometritis and effects
typical of estrogenic stimulation (ie., uterine enlargement,
keratinization of vaginal epithelium, increased height of
endometrial surface epithelial celis, and uterine squarous
metaplasia).

In our work, we classified the following as unassessable:
no tissue identified; tissue insufficient for diagnosis; no en-
dometrium. identified; and endometrium tissue insufficient
for diagnosis. Qur results comespond to the majority of
studies that used Pipelle for biopsies, considering that our
patients were in menopause for 12 months. However, all
patients underwent vaginal sonography both at the beginning
and periodically during the study (data not shown). The
results of these examinations were compatible with those
obtained by vaginal biopsies. Although we did pot find 2
statistically significant difference in the percentage of unas-
sessable biopsies, a tendency to lower values was found in
group A after 5 years. These findings could be in accordance
with the hypothesis of an estrogenic effect exerted by phy-
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toestrogens. In conclusion, we would like to emphasize
again the necessity to perform more studies to better in-
vestigate the in vivo effects and the pharmacology of
phytoestrogens (5).

Vittorio Unfer, M.D.
A.G.UN.CO. Obstetrics and Gynecology Centre
Rome, Italy

Maria Luisa Casini, Ph.D.

Department of Human Physiology and Pharmacology
“Vittorio Erspamer” University “La Sapienza”
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Gian Catlo Di Renzo, M.D., Ph.D.

Centre of Perinatal and Reproductive Medicine
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Erratum

An error occurred in the report, “Revised guidelines for
human embryology and andrology laboratories,” by the Prac-
tice Committee of the American Society for Reproductive Med-
icine and the Society for Assisted Reproductive Technology
(Pertil Steril 2004;82:1736-53). On page 1752, first column,
under “J.” the first sentence was incomplete and should read:

“There must be sufficient space available for working.”
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