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New Stars in the Sky of Treatment for Early Breast Cancer

 

Martine J. Piccart-Gebhart, M.D., Ph.D.

 

Since Sir George Beatson observed in 1896 that
breast tumors in premenopausal women some-
times regressed after oophorectomy,
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 numerous in-
vestigations have established that estrogen stimu-
lates the growth of breast-cancer cells. Three newer
strategies reduce the growth-stimulating signals of
estrogen: interfering with the binding of estrogen
to its receptor, the primary mode of action of the
antiestrogen agent tamoxifen in premenopausal
and postmenopausal women; decreasing the estro-
gen levels in the blood and the tumor, the mecha-
nism of action of aromatase inhibitors in post-
menopausal women; and destroying the estrogen
receptor, which is how the drug fulvestrant exerts
its antitumor activity.

During the course of the clinical development
of these antiestrogen strategies, we have learned
four major lessons. First, they work only in hor-
mone-receptor–positive tumors, which account for
two thirds of breast cancers. Second, cross-resis-
tance can be circumvented in advanced disease
(e.g., tamoxifen-resistant tumors are generally not
resistant to aromatase inhibitors). Third, as adju-
vant treatment, tamoxifen has had unprecedented
success in reducing breast-cancer–related mortali-
ty worldwide. Finally, tamoxifen, and probably the
other agents, can prevent breast cancer.
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Information concerning untoward side effects
of these endocrine therapies is solid only with re-
gard to tamoxifen, as indicated by the Oxford Over-
view, which has analyzed, among other topics, the
adjuvant use of this drug in more than 30,000 wom-
en, some of whom have been followed for 15 years.
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It is clear that tamoxifen is associated with a small
risk of thromboembolic disease and endometrial
cancer and that this risk increases with the dura-
tion of treatment. The drug has positive effects,
however, on bone mineral density and blood lipid

profiles. These divergent effects of tamoxifen, which
are caused by its estrogen-agonist activity in cer-
tain tissues, weaken its therapeutic index to some
extent.

There is intense interest in the molecular mech-
anisms of endocrine resistance in general and in
resistance to tamoxifen in particular. Growth fac-
tors, cellular stress, and other cellular pathways that
signal directly to the estrogen receptor and some of
its key regulators are prominent in mediating resis-
tance; this process can modulate the estrogen recep-
tor in a way that causes the activity of tamoxifen to
switch from an antagonist to an agonist effect.
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The current knowledge regarding resistance to
tamoxifen provides a sound molecular basis for the
impressive results of the large and well-conducted
adjuvant trial reported by Coombes and colleagues
in this issue of the 

 

Journal

 

.
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 The study involves post-
menopausal women who had undergone excision
of primary breast cancer and were then treated with
tamoxifen for two to three years before random-
ization. At the time of the second planned interim
analysis of this trial, the group of women who had
been assigned to switch to the aromatase inacti-
vator exemestane had significantly longer disease-
free survival than women who continued to receive
tamoxifen. The total planned duration of both the
sequential and the standard adjuvant endocrine
therapy was five years.

This observation is not a surprise to the medical
oncology community. There is considerable evi-
dence that aromatase inhibition is superior to other
endocrine manipulations in postmenopausal wom-
en with tamoxifen-resistant advanced breast can-
cer. Moreover, aromatase inhibitors are superior
to tamoxifen as first-line endocrine therapy for met-
astatic disease and as neoadjuvant (preoperative)
treatment.
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Exemestane, an irreversible steroidal inhibitor
that inactivates the enzyme aromatase, thereby
blocking the conversion of androgens to estrogens
in peripheral tissues, is effective in women whose
breast cancer has progressed despite therapy with
both tamoxifen and anastrozole or letrozole, which
are competitive, reversible, nonsteroidal aromatase
inhibitors. Exemestane is also superior to meges-
trol acetate, in terms of survival, in women in whom
disease has progressed despite tamoxifen therapy,
and it may also be superior to tamoxifen for ad-
vanced disease.
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The strengths of the study by Coombes et al. in-
clude its adequate statistical power, the fact that it
involved multiple groups of investigators in 37
countries, its independent management, its dou-
ble-blind treatment comparison, its acceptable in-
eligibility and dropout rates, its efficacy analysis
according to the intention-to-treat principle, and
the consistency of the treatment effect among all
clinically relevant subgroups. The weaknesses of
the study are the immaturity of the data in terms
of overall survival and safety and the lack of infor-
mation on estrogen-receptor status for 17 percent
of the participants. As we progressively leave the
era of empirical medicine and enter one of molec-
ular medicine, it is becoming essential to secure
tumor-tissue collection in trials of adjuvant agents,
for the purpose of translational research. Such re-
search is important because analysis of the expres-
sion profiles of breast-cancer genes has shown
striking differences between tumors that express
estrogen receptors and those that do not. The meth-
od has also identified at least three subgroups of
estrogen-receptor–positive tumors with distinct
molecular signatures; in addition to different prog-
noses, these subgroups may have different respons-
es to endocrine treatments.
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Will the study show a survival benefit with long-
er follow-up? The answer is uncertain. The hazards
of death could be disproportionate over time; more-
over, endocrine therapy profoundly affects the rates
of contralateral breast cancer and local relapses,
for which curative treatment exists. However, in the
present trial, the risk that an early crossover masks a
survival benefit is small, given that more than 90
percent of the participants had completed their ran-
domly assigned therapy at the time the report was
written. This attribute represents a sharp contrast
with another important trial of adjuvant therapy,
by Goss et al., involving letrozole.
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 In that placebo-
controlled trial, which showed an early benefit of

extended adjuvant therapy with letrozole after five
years of tamoxifen treatment, less than 1 percent of
the participating women had completed their ran-
domly assigned therapy when the study-group as-
signments were revealed. When the first results of
the Anastrozole, Tamoxifen Alone or in Combina-
tion (ATAC) trial were released, none of the partici-
pants had completed their assigned therapy.
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The results of these three trials at a median fol-
low-up of only 30 months does not allow us to
conduct a useful risk–benefit analysis, which is an
integral part of making appropriate treatment de-
cisions. Although the short-term toxic effects of
aromatase inhibitors have not been particularly
worrisome
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and clear advantages over tamox-
ifen in terms of thromboembolic and uterine com-
plications have emerged,
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 the long-term conse-
quences of estrogen deprivation in postmenopausal
women remain a concern. Particular attention will
need to be paid to bone and cardiovascular health,
cognitive and sexual function, and quality of life. It
will also be important to see whether, with longer
follow-up, the suggested reduction in the incidence
of second, nonbreast cancers associated with exe-
mestane treatment is a real phenomenon.

Considering these three important trials, what
should clinicians do? Many more years will be re-
quired to fine-tune the risk–benefit assessment of
adjuvant aromatase inhibitors, but the use of these
agents should be discussed with patients who are
suitable candidates, and they should be informed
about the limitations of the current data. In my opin-
ion, women whose risk of recurrence is high are
reasonable candidates for the inclusion of an aro-
matase inhibitor in plans for adjuvant treatment,
whereas women with a low risk of recurrence might
give more weight to long-term safety and be better
served by tamoxifen therapy.

Women and their physicians are now confront-
ed with difficult choices, and clinical investigators
suddenly realize that the acceleration of the conduct
of trials of adjuvant therapy can create problems,
particularly in the case of early reporting: the Na-
tional Surgical Adjuvant Breast and Bowel Project
B33 trial, the sister of the trial reported by Goss et
al. in which exemestane was used instead of letro-
zole for extended adjuvant therapy, was “killed” by
the publication of the letrozole study; the Arimi-
dex–Nolvadex (ARNO) study and the Breast Inter-
national Group 01-98 trial, which are exploring
sequences of tamoxifen with anastrozole and letro-
zole, respectively, might be in danger as well.
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The breast-cancer research community must
rethink the rules for the early reporting of results
from trials of adjuvant therapy. These rules must
be amended to reflect a better tradeoff between
the desire to inform women and society rapidly
about a more effective therapy for a potentially le-
thal disease and the need to collect solid data on
the safety of the therapy.

Although some advocate that results be dis-
closed early for reasons of safety only or after some
preset minimal follow-up period,
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 a more realistic
approach is to base early disclosure on significant
differences between the rates of distant relapse. In-
deed, treating such relapses may prolong lives but
does not save lives. Since distant relapses account-
ed for roughly half the events that triggered early
reporting in the three trials of adjuvant aromatase
inhibitors, perhaps the use of stopping rules based
on distant-disease–free survival could have provid-
ed an extra year of follow-up before reporting. This
proposal will be put on the agenda of the Breast In-
ternational Group
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 and, if deemed appropriate,
will be discussed with its closest partner, the North
American Breast Intergroup.

 

From the Jules Bordet Institute, Brussels, Belgium.

 

1.

 

Beatson GT. On the treatment of inoperable cases of carcinoma
of the mamma: suggestions for a new method of treatment, with
illustrative cases. Lancet 1896;2:104-7.

 

2.

 

Cuzick J, Powles T, Veronesi V, et al. Overview of the main out-
comes in breast-cancer prevention trials. Lancet 2003;361:296-300.

 

3.

 

Early Breast Cancer Trialists’ Collaborative Group. Tamoxifen
for early breast cancer: an overview of the randomized trials. Lancet
1998;351:1451-67.

 

4.

 

Schiff R, Massarweh S, Shou J, Osborne CK. Breast cancer resis-
tance: how growth factor signaling and estrogen receptor coregula-
tors modulate response. Clin Cancer Res 2003;9:447S-454S.

 

5.

 

Coombes RC, Hall E, Gibson LJ, et al. A randomized trial of exe-
mestane after two to three years of tamoxifen therapy in postmeno-
pausal women with primary breast cancer. N Engl J Med 2004;350:
1081-92.

 

6.

 

Dixon JM. Exemestane and aromatase inhibitors in the manage-
ment of advanced breast cancer. Expert Opin Pharmacother 2004;
5:307-16.

 

7.

 

Brueggemeier RW. Overview of the pharmacology of the aro-
matase inactivator exemestane. Breast Cancer Res Treat 2002;74:
177-85.

 

8.

 

Sorlie T, Perou CM, Tibshirani R, et al. Gene expression patterns
of breast carcinomas distinguish tumor subclasses with clinical
implications. Proc Natl Acad Sci U S A 2001;98:10869-74.

 

9.

 

Goss PE, Ingle JN, Martino S, et al. A randomized trial of letro-
zole in postmenopausal women after five years of tamoxifen therapy
for early-stage breast cancer. N Engl J Med 2003;349:1793-802.

 

10.

 

Baum M, Buzdar AU, Cuzik J, et al. Anastrozole alone or in com-
bination with tamoxifen versus tamoxifen alone for adjuvant treat-
ment of postmenopausal women with early breast cancer: first
results of the ATAC randomised trial. Lancet 2002;359:2131-9.
[Erratum, Lancet 2002;360:1520.]

 

11.

 

Bryant J, Wolmark N. Letrozole after tamoxifen for breast can-
cer — what is the price of success? N Engl J Med 2003;349:1855-7.

 

12.

 

Piccart MJ, Goldhirsch A, Straehle C. The Breast International
Group: a new spirit of collaboration in breast cancer research for the
new millennium. Eur J Cancer 2000;36:1733-6.

 

Copyright © 2004 Massachusetts Medical Society.

 

view current job postings at the new nejm careercenter 

 

Visit our online CareerCenter for physicians at 

 

www.nejmjobs.org

 

 to see the new, 
expanded features and services available. Physicians can now conduct a quick search 
of the public data base by specialty and view hundreds of current openings that are 
updated daily online at the new CareerCenter.

Downloaded from www.nejm.org at PFIZER INC on March 11, 2004.
Copyright © 2004 Massachusetts Medical Society. All rights reserved.




