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V.3 Is T:here Life after Tamoxifen? New Anti-oestrogens 

R. O’Regan, A. Cisneros and V.C. Jordan 

Comprehensive Cancer Center, Chicago, Illinois, U.S.A. 

Tamoxifen is associated with a 2-fold increase in endometrial cancer. Tamoxifen stimulates the 
growth of human endometrial cancer in athymic mice. Toremifene, like tamoxifen, stimulates endo- 
metrial cancer growth in athymic mice. ICI 182,780 does not stimulate endometrial cancer growth in 
this model. These results suggest that toremifene, but not ICI 182,780, may be associated with an 
increased incidenc:e of endometrial cancer in humans. 0 1998 Elsevier Science Ltd. All rights 
reserved. 

TAMOXIPEN IS the endocrine treatment of choice for all stages 
of hormone-responsive breast cancer and is being evaluated 
as a preventive agent in women at high risk. Review of the 
adjuvant tamoxifen trials demonstrates that tamoxifen is 
associated with a 2- to 3-fold increase in the incidence of 
endometrial cancer, pmsumably secondary to its partial oes- 
trogen agonistic effects on endometrial tissue [l]. Many of 
the reported tumours occurred in patients who received 2 

years or less of tamoxifen treatment, suggesting that tamox- 
ifen is stimulating the growth of pre-existent endometrial 
cancer, rather than actually causing the tumours. At present 
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Figure 1. Athymic, ovariectomized mice were implanted with 
human endometrial (EhCalOl) tumours previously passaged 
in oestrogen. Neither rzunoxifen nor toremifene significantly 

stimulated tumour growth compared with control. 

Correspondence to R. O’Regan. 

no screening measures other than annual pelvic examinations 
are recommended for patients on tamoxifen. The tinding that 
tamoxifen stimulates the growth of human endometrial 
cancer in athymic mice was one of the first suggestions that 
tamoxifen could be associated with an increased incidence of 
endometrial cancer in women [2]. 

A number of new anti-oestrogens are being developed for 
use following tamoxifen failure. Toremifene, a chlorinated 
derivative of tamoxifen, is currently approved in the U.S.A. 
for use in advanced breast cancer. ICI 182,780 is a pure anti- 
oestrogen which is currently entering phase III clinical trials 
in women with tamoxifen-resistant, advanced breast cancer. 
The effects of these agents with regard to endometrial cancer 
are unknown. 
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Figure 2. Athymic, ovariectomized mice were implanted with 
human endometrial (EnCalOl) tumours previously passaged 
in tamoxifen. ICI 182,780 inhibited tumour growth both in the 

presence and absence of postmenopausal oestrogen. 
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We have evaluated the effects of two new anti-oestrogens, ICI 182,780 inhibited tumour growth, both in the pres- 
toremifene and ICI 182,780, on the growth of endometrial ence and absence of postmenopausal levels of oestrogen, in 
cancer in athymic mice. Two models were employed: a the tamoxifen-stimulated model (Figure 2). 
tamoxifen-stimulated model, where the mice were implanted These animal data suggest not only that toremifene is 
with human endometrial tumours (EnCalO 1) previously capable of stimulating pre-existent endometrial cancer similar 
passaged in mice treated with tamoxifen and an oestrogen- to tamoxifen but that it too may be associated with an 
stimulated model, where the endometrial tumours were pre- increased incidence of endometrial cancer. In contrast, ICI 
viously exposed to oestrogen. 182,780 should not be associated with endometrial cancer. 

In the tamoxifen-stimulated model, toremifene at doses of 
0.5, 1.5 and 5mg daily administered by mouth stimulated 
endometrial cancer growth in an identical manner to tamox- 
ifen (data not shown). 

In the oestrogen-stimulated model, neither tamoxifen or 
toremifene at doses of 0.5mg and 1.5mg daily significantly 
stimulated tumour growth compared with untreated animals 
(Figure 1). 
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V.4 Toremifene and the Uterus 

E. Tom&s 

Department of Obstetrics and Gynaecology, University of Oulu, Finland 

TOREMIFENE IS an interesting new anti-oestrogen. It is a tri- 
phenylethylene analogue, which is chemically and pharma- 
cologically related to tamoxifen. A 60 mg dose of toremifene 
has been shown to be equivalent to 20mg of tamoxifen for 
antitumour efficacy in breast cancer [ 1,2]. At equimolar 
doses toremifene is less oestrogenic than tamoxifen in the rat 
uterus. Ten times more toremifene is needed than tamoxifen 
to obtain a similar anti-oestrogenic effect. In rodent uterine 
weight tests, toremifene has roughly 40 times less intrinsic 
oestrogenic activity than tamoxifen, but the maximal oestro- 
genie effect is the same [3]. 

Both drugs exhibit a paradoxical species- and tissue-spe- 
cific pharmacology. They act like oestrogen in the mouse 
uterus, partially like oestrogen with anti-oestrogenic proper- 
ties in the rat and as an anti-oestrogen with some oestrogen- 
like properties in humans. 

In a prospective randomised study we compared the effects 
of 60 mg/day toremifene (n = 15) and 20 mg/day tamoxifen 
(n = 16) as an adjuvant therapy on the uterus and vagina of 3 1 
gynaecological asymptomatic postmenopausal breast cancer 
patients. All the patients were examined with vaginal ultra- 
sonography, vaginal and endometrial cytology, hysteroscopy 
and endometrial biopsy. 

The endometrial thickness increased significantly during 
the 12 months of treatment with both toremifene and 
tamoxifen, with no significant differences between the 
groups. In the toremifene group, the endometrial thickness 
(median, range) before treatment, at 6 and 12 months of 

treatment was 3.9 (2.0-7.2), 6.0 (2.7-11.0) and 7.0 (3.6- 
10.4) mm, respectively. Similarly, in the tamoxifen group it 
was 3.6 (1.6-11.9), 5.6 (3.3-13.5) and 6.0 (2.8-10) mm. 

During the 1 year study period comparing both treatments, 
the mean increase in uterine volume was not significant. 
However, in 6 of the toremifene and 7 of the tamoxifen 
patients the increase in uterine volume was more than 20% of 
the initial volume. 

Before anti-oestrogen treatment, 3 of 12 toremifene and 6 
of 15 tamoxifen patients showed oestrogenic changes in the 
endometrium. At the end of the follow-up study after 1 year 
of treatment, 2 of 10 (20%) patients in the toremifene and 8 
of 14 (57%) patients in the tamoxifen group had marked 
endometrial oestrogenic changes. 

None of the patients had proliferative changes in the 
endometrium at the beginning of the study, whereas after 1 
year of treatment 2 patients in the toremifene and 2 in the 
tamoxifen group showed proliferative changes in the histo- 
logical evaluation. Oestrogenic changes in the Pap smear 
were observed in all patients during treatment with both 
drugs. At 6 months, the proportion of superficial cells of the 
total cell count had increased by 12% in the toremifene and 
15% in the tamoxifen group when compared to the initial 
values. At 12 months, the increase was 11% in both groups 
compared to the initial values. 

During the 1 year treatment, new endometrial polyps were 
detected with hysteroscopy in 1 patient in the toremifene and 
2 in the tamoxifen group [4]. 


