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Editorial

Tamoxifen and the Uterus
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TAMOXIFEN Is without any doubt one of the most useful drugs
in the treatment of breast cancer. After the publication of
Fornander and colleagues [1] suggesting an association of
tamoxifen with endometrial cancer, many clinicians have
continued to debate the advantages and disadvantages of the
drug on the uterus, breast, bone and cardiovascular system.
These controversies prompted the Flemish Gynaecologic
Oncology Group and the Sint-Jan Hospital of Brussels to
organise an international meeting on 12-13 December 1997,
The meeting gathered the experts on most topics from all
over the world and was attended by almost 300 participants.
In this supplement of the European Fournal of Cancer each
presentation is summarised as a short communication. In this
editorial we will discuss the following topics:

(1) What are the oestrogenic and anti-oestrogenic effects
of tamoxifen?

(2) Is tamoxifen a proven carcinogenic drug and if so how
does it induce cancer?

(3) Should we and if so how should we screen for endo-
metrial cancer during tamoxifen treatment?

(4) Is there a possibility to prevent uterine lesions? What
about newer anti-oestrogens?

WHAT ARE THE OESTROGENIC AND

ANTI-OESTROGENIC EFFECTS OF TAMOXIFEN?

Mainly oestrogenic in the breast, various anti-oestrogenic
effects of tamoxifen on cholesterol, clotting factors, bone
mineral density (BMD) and the uterus have been observed.
In a chemopreventive trial for breast cancer the reduction in
total cholesterol was mainly due to a fall in the low density
lipoprotein cholesterol with no obvious reduction in high
density lipoprotein cholesterol, suggesting a cardioprotective
effect of tamoxifen [2]. On the other hand only marginal
oestrogenic effects on clotting factors involved in haemostasis
were observed. Furthermore tamoxifen induced an increase
in BMD in postmenopazusal but a decrease in premenopausal
patients.

The use of tamoxifen has been associated with extensive
senile cystic endometrial atrophia, hyperplasia, endometrial
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polyps [3,4] and uterine fibroids [5]. The polyps can be
unusually large and often multiple and are observed in up to
50% of the patients using tamoxifen [3, 6]. Ismael [4] sug-
gested that tamoxifen-associated polyps show a combination
of mitotic activity, epithelial metaplasia and patchy peri-
glandular stromal condensation and suggested that the epi-
thelial metaplasia observed in tamoxifen-treated patients
might be linked to endometrial neoplasia. The association
between tamoxifen and endometrial carcinoma will be dis-
cussed further in this text.

Recently an increased risk of ovarian cyst formation has
been observed during tamoxifen treatment [7,8]. There is
some controversy as to whether this increased incidence of
ovarian cysts is only present in premenopausal patients [7] or
also in all postmenopausal patients [8]. Tamoxifen induces
an oestrogen-like effect on the vaginal epithelium, but is
not associated with an increased risk of vaginal or cervical
malignancy [8].

It is postulated that the oestrogen-like effect of tamoxifen
on the endometrium may be mediated through changes in the
steroid receptors with a decrease in stromal oestrogen
receptors and an increase in glandular cell progesterone
receptors [9]. However, Dallenbach-Hellweg and Schmidt
[10] suggest that tamoxifen has a progesterone-like and not
an oestrogen-like effect on the endometrium. In this hypoth-
esis tamoxifen induces a proliferation of the endocervical
glands and reserve cells with endocervical-type atypical
metaplasia in the resting or atrophic endometrium as a result.
These metaplasias might be the precursors of endometrial
endocervical-type hyperplasias and carcinomas. Indeed,
according to these authors, all tamoxifen-associated endo-
metrial carcinomas are mucinous (endocervical type), clear
cell or serous papillary carcinomas and not of the usual
endometrioid type.

IS TAMOXIFEN A PROVEN CARCINOGENIC
DRUG, AND IF SO HOW DOES IT INDUCE
CANCER?

Over the past decade evidence has emerged that tamoxifen
is associated with an increased risk of endometrial carcinoma
[11]. The excess risk was observed in four reports on rando-
mised controlled trials. In addition in one cohort study as
well as in four out of five case—control studies an increased
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incidence of endometrial carcinoma was observed [12-15]. In
the studies the risk of endometrial cancer among tamoxifen-
treated women is estimated to be 2- to 7-fold increased as
compared to the risk in non-users with breast cancer. In the
seven studies that examined the effect of duration of tamox-
ifen treatment, a significantly positive trend was observed in
five, a non-significant positive trend in one and a non-sig-
nificant negative trend in one study [13, 14]. There is, how-
ever, evidence that some endometrial cancers reported in
patients on tamoxifen had been present before the women
started taking the drug and that patients receiving tamoxifen
treatment might have been examined gynaecologically more
often than the control patients (ascertainment and surveil-
lance bias) [16,17]. There is general agreement that the
benefits of adjuvant tamoxifen treatment in breast cancer in
reducing both recurrence and the development of con-
tralateral breast carcinoma far outweigh the risk of developing
an endometrial carcinoma.

Some authors have suggested that endometrial carcinomas
associated with tamoxifen use may behave more aggressively
and carry a worse prognosis than endometrial carcinoma
developing in the general population [18, 19]. However, five
other large studies showed that tamoxifen is not associated
with the development of high-risk endometrial carcinoma and
that these tumours have the same prognosis as in patients not
receiving the drug [15,20]). Moreover, in recurrent endo-
metrial carcinoma, tamoxifen has even been shown to be an
effective drug [21].

It is now generally accepted that tamoxifen is a genotoxic,
mutagenic liver carcinogen in the rat. Debate has centred
upon whether tamoxifen is genotoxic to human tissues, as is
the case in the rat where it is metabolised to a reactive meta-
bolite (a-hydroxy-tamoxifen) which gives rise to high levels of
DNA adducts in the liver (a genotoxic event) [22]. In one
study five out of seven endometrial samples from patients
treated with tamoxifen, low levels of DNA adducts were
observed [23]. However, two other studies in humans
showed no convincing evidence for tamoxifen-derived DNA
adducts in human endometrium [22, 24] making us conclude
that at this time point there is no convincing evidence that
tamoxifen is metabolised in women to electrophiles that bind
to DNA in the endometrium in sufficient quantity to impli-
cate a genotoxic mechanism for carcinogenicity. In addition,
the metabolism of a-hydroxy-tamoxifen to a sulphate ester in
rat hepatocytes, which is a highly important process for the
production of DNA adducts in rat liver cells, does not occur
in humans [25]. Other local non-genotoxic mechanisms have
been suggested for tamoxifen such as the upregulation of the
mitogen insulin-like growth factor I (IGF-I) or down-
regulation of IGF binding proteins [26,27] or of transform-
ing growth factor-beta (TGF-B) [28]. The most prevalent
chromosome changes found in endometrial polyps associated
with or without tamoxifen have been shown to be the same
[29]. Most endometrial carcinomas associated with tamoxifen
use are diploid [30].

SHOULD WE AND IF SO HOW SHOULD WE
SCREEN FOR ENDOMETRIAL CANCER DURING
TAMOXIFEN TREATMENT?

The main purpose of a screening programme to detect
endometrial cancer in tamoxifen users—decreasing the num-
ber of deaths in tamoxifen users—is unlikely to be proven in
the future. Those who do screen women on tamoxifen for

endometrial lesions should realise that blind endometrial
procedures such as repeat endometrial biopsies are of no use.
Because of the proliferative effect of tamoxifen on the endo-
metrial stroma transvaginal sonography (TVS) will not accu-
rately detect endometrial epithelial changes. TVS will also
detect the benign polyps which are observed very frequently
in patients treated with tamoxifen. However, the finding of a
thin endometrial strip of 5mm or less with TVS has a high
predictive value. About two-thirds of the patients being
screened with TVS will require further testing with saline
infusion sonography (SIS) [6,31,32] or office hysteroscopy
[33]. In experienced hands SIS and office hysteroscopy are
equally good, but in the only prospective randomised study,
significantly more patients preferred SIS to outpatient hys-
teroscopy [6]. The exact role of endometrial cytology should
be further studied [34]. Because tamoxifen-related uterine
changes show specific magnetic resonance (MR) features,
this technique might also be helpful in some difficult cases
[35].

In woman with a normal uterus at the start of the tamox-
ifen treatment endometrial hyperplasia or cancer is unlikely
to be found during the first 2 years [36]. Those who advocate
screening should start with a pretreatment uterine assessment
with TVS or office hysteroscopy. Symptom-free women can
be screened annually with TVS starting after 2 years tamox-
ifen [6,31,33,37]. SIS or hysteroscopy will be required if
there is endometrial thickening on TVS.

IS THERE A POSSIBILITY TO PREVENT
UTERINE LESIONS? WHAT ABOUT NEWER
ANTI-OESTROGENS?

In the study by Whitehead [38] 100 patients on tamoxifen
were randomised to receive either 6 months of oestrogen
replacement therapy or not. The use of oestrogen replace-
ment therapy in addition to tamoxifen did not reduce the
endometrial thickness nor the uterine vascular resistance.
These findings indicate that the activity of tamoxifen might
be independent of and more potent than that of oestradiol
valerate. Whether the use of a progesterone-loaded intra-
uterine device at the start of tamoxifen treatment will protect
the endometrium against stimulation is currently under
investigation [39].

Toremifene is a new anti-oestrogen, which is clinically and
pharmacologically related to tamoxifen. In a prospective ran-
domised trial toremifene and tamoxifen had a similar oestro-
genic effect on the endometrium and the vaginal epithelium.
In another study toremifene, like tamoxifen, stimulated
endometrial cancer growth in athymic mice [41]. Based on
these observations it is probable that also toremifene will be
associated with endometrial carcinoma, but up to now the
number of patients treated with toremifene has been too
small to come to any conclusion. The newer pure anti-oes-
trogen, ICI 182,780 did not, however, stimulate endometrial
cancer tumour growth in athymic mice [41]. Furthermore
ICI 182,780 induced uterine involution and was associated
with suppression of uterine IGF-I expression [26]. Also
another anti-oestrogen, with the profile of a selective oestro-
gen receptor modulator, raloxifene does not stimulate the
human endometrium in a 2 year randomised placebo-con-
trolled trial using raloxifene to prevent osteoporosis [42].
There are no clinical data available that would indicate
equivalent clinical efficacy of raloxifene to tamoxifen in the
treatment of breast cancer.
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