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Breast cancer prevention: the next steps
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The public health implications of the Breast Cancer
Prevention Trial (BCPT-NSABP-P1) results are enor-
mous. From the general oncological perspective, this is
the ®rst trial in history to demonstrate with the highest
level of evidence (i.e. a prospective randomised double-
blinded phase III trial) the e�cacy of primary chemo-
prevention in inhibiting the development of breast cancer
in a high-risk population. Selection of appropriate can-
didates for preventive use of tamoxifen is essential
because: (1) the potential users are `healthy' women;
and (2) tamoxifen has toxicities which, though infre-
quent, can be serious or life-threatening. As a result, the
decision regarding who should be considered for pre-
ventive tamoxifen must address two issues. First, who is
expected to bene®t from the drug based on her mem-
bership in the tested target population; and second, to
what extent do the observed risks of tamoxifen, its
toxicities, compete with its potential bene®ts in a given
individual?
To facilitate the selection of appropriate high-risk

women for tamoxifen use, the National Cancer Institute
(NCI) developed a formal method for assessing breast
cancer risk into a `risk disk'. The risk disk incorporates
those features of the Gail model [1] that served as eligi-
bility criteria for entry into the BCPT into a computer
model for estimating an individual's 5-year and pro-
jected lifetime risks for developing breast cancer (NCI
Cancer Information Service; NCI Website). However,
the fact that the BCPT demonstrated the e�cacy of
tamoxifen in reducing breast cancer incidence in high-
risk women in the face of infrequent but serious toxi-
cities prompted the synthesis of the multiple e�ects of
tamoxifen into a uni®ed risk±bene®t model for individ-

ualising estimated outcomes for a particular woman [2].
Accordingly, Gail and colleagues [3] subjected the risks
(primarily endometrial cancer, stroke, pulmonary
embolism and deep vein thrombosis and some lesser
toxic side-e�ects) and bene®ts (breast cancer and frac-
ture reduction) of tamoxifen as observed in the BCPT to
a quantitative analysis that yielded an estimate of the
relative risks of this drug for speci®c clinical endpoints.
The groups that bene®t most from preventive tamoxifen
include younger women at higher risk and women over
50 years of age who do not have a uterus [3,4]. In con-
trast, the risk±bene®t ratio is far less clear for women
who are 50 years of age or older who are post-
menopausal, have not had a hysterectomy, and have no
history of lobular carcinoma in situ (LCIS), atypical
hyperplasia (AH) or ductal carcinoma in situ (DCIS) [5].
Importantly, both the risk disk and the quantitative
risk±bene®t model are merely tools in the decision-
making process for an interested woman. A woman's
®nal decision regarding whether or not to implement
preventive tamoxifen must involve discussions with her
physician and other knowledgeable health professionals
and interested parties [2,3].
The bene®ts and risks of tamoxifen revealed by the

BCPT have also stimulated the next step, a clinical
breast cancer prevention trial that will compare the now
established standard for prevention, tamoxifen, to
raloxifene, a second generation SERM approved for the
prevention of osteoporosis in postmenopausal women
[6±8]. Women assigned to the raloxifene group of the
MORE (Multiple Outcomes of Raloxifene Evaluation)
osteoporosis study [7] showed a decreased incidence of
breast cancer as a secondary endpoint [9], suggesting
raloxifene as an appropriate candidate SERM for test-
ing against tamoxifen. Raloxifene has similar desirable
e�ects to tamoxifen on biochemical markers of cardio-
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Update on raloxifene to prevent endometrial-breast cancer
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Abstract

In the mid 1980s when tamoxifen was shown to be associated with endometrial neoplasia there was a renewed interest in another
SERM compound, raloxifene. Experimental animal data suggested that raloxifene did not stimulate the endometrium as tamoxifen

does while having similar anti-oestrogenic e�ects in breast tissue as tamoxifen. Clinical data has now shown that raloxifene does not
stimulate the endometrium in postmenopausal women. It results in no hyperplasia, no increase in endometrium thickness or polyp
formation and virtually no proliferation. Further studies are necessary to see if long-term raloxifene use will reduce the risk of

endometrial cancer. In studies of raloxifene as treatment for osteoporosis, when viewed as a secondary endpoint there was a sig-
ni®cant reduction in risk of new onset breast cancer. Further studies with breast cancer as a primary endpoint are ongoing (the
STAR Trial). # 2000 Elsevier Science Ltd. All rights reserved.
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vascular risk [10] and may be less stimulatory to the
uterus [6,11]. Accrual to the Study of Tamoxifen and
Raloxifene (STAR) NSABP P-2 began in July 1999 at
almost 500 centres in North America. Eligible women
must be postmenopausal women, 35 years or older and
have an increased risk re¯ected in a 51.66% projected
5-year probability of developing invasive breast cancer
according to the breast cancer Risk Assessment Pro®le
(RAP) generated by the NSABP Biostatistical Center.
The RAP incorporates Gail model criteria, as well as a
history of benign breast biopsies, LCIS and AH, as well
as general health status, personal and family medical
history and lifestyle. The plan is to randomise 22 000
eligible women to tamoxifen 20 mg or raloxifene 60 mg
per day for 5 years. Study endpoints include invasive
and noninvasive breast cancer, cardiovascular disease,
endometrial cancer, bone fractures and vascular events.

Appendix

NCI Website. Available at: http://www.nci.nih.gov.
Access for sign-up form for `risk disk'. Accessed
October 1999.
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