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Abstract

Breast cancer occurring in women before the age of menopause continues to be
a major medical and psychological challenge. Endocrine therapy has emerged as
the mainstay of adjuvant treatment for women with estrogen receptor-positive
tumours. Although the suppression of ovarian function (by oophorectomy, irradia-
tion of the ovaries or gonadotropin releasing factor analogues) is effective as
adjuvant therapy if used alone, its value has not been proven after chemotherapy.
This is presumably because of the frequent occurrence of chemotherapy-induced
amenorrhoea. Tamoxifen reduces the risk of recurrence by approximately 40%,
irrespective of age and the ovarian production of estrogens. The worth of ovarian
function suppression in combination with tamoxifen is unproven and is being
investigated in an intergroup randomised clinical trial (SOFT [Suppression of
Ovarian Function Trial]). Aromatase inhibitors are more effective than tamoxifen
in postmenopausal women but are only being investigated in younger patients.
The use of chemotherapies is identical in younger and older patients; however, at
present the efficacy of chemotherapy in addition to ovarian function suppression
plus tamoxifen is unknown in premenopausal patients with endocrine responsive
disease. ‘Targeted’ therapies such as monoclonal antibodies to human epidermal
growth factor receptor (HER)-2, HER1 and vascular endothelial growth factor,
‘small molecule’ inhibitors of tyrosine kinases and breast cancer vaccines are
rapidly emerging. Their use depends on the function of the targeted pathways and
is presently limited to clinical trials. Premenopausal patients are best treated in the
framework of a clinical trial.

Breast cancer is not uncommon in young women.
In Western countries, breast cancer is the most com-
mon cause of cancer deaths in women aged =30
years, and its incidence is much higher than those of
Hodgkin’s disease and other neoplasias commonly
associated with young age (figure 1).[!! Breast can-
cer often affects women in the midst of developing a
family or professional career, thus forcing young
women to face profound personal and social chal-

lenges other than pure health issues. These issues,
despite being of major importance, are not ad-
dressed in this review.

Breast cancers occurring in young patients have
been found to be particularly aggressive and associ-
ated with a poor prognosis.>! Age by itself does not
explain the unfavourable outlook of young patients
but it is a marker for several biological properties
conferring an aggressive behaviour of breast cancers
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in young women. Studies investigating known prog-
nostic factors in young women at diagnosis describe
higher proportions of poorly differentiated, rapidly
proliferating, estrogen receptor (ER) and progester-
one receptor (PgR)-negative tumours with vascular
invasion, and diagnosis at more advanced stages in
younger than in older women (figure 2).[671 Bone
marrow micrometastases, an independent negative
prognostic factor, are also more frequent in young
patients.[®!

Retrospective studies are confounded by the use
of adjuvant therapies modifying the natural course
of the disease and by temporal changes in the selec-
tion of such therapies. For example, a recent analy-
sis of Surveillance Epidemiology and End Results
(SEER) data of patients aged <45 years with stage |
breast cancer revealed a gradual reduction of the risk
of breast cancer death between 1988 and 1997;!
this could have resulted from a more widespread use
of appropriate adjuvant systemic therapies in the
same time period. This hypothesis is also supported
by population-based data from Denmark: adjuvant
chemotherapy substantially improved the outcome
for very young patients, such that its omission in
seemingly low-risk patients may have contributed to
the poor prognosis associated with young age.!'”]
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Fig. 1. Incidence and mortality of common malignant tumours.
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The purpose of this synthetic review is to high-
light the specific aspects and controversies of the
adjuvant therapy of young women with breast can-
cer.

1. Endocrine Therapy

Endocrine responsiveness has become the prima-
ry factor determining the choice of treatment in the
2005 St. Gallen algorithm for clinical decision mak-
i [11]
ing.

1.1 Ovarian Function Suppression

The suppression of ovarian function by oopho-
rectomy, radiation therapy or gonadotropin releas-
ing hormone (GnRH) agonists reduces the relative
risk of recurrence on average by 17% and the risk of
death by 13% in the recent Oxford meta-analysis;
the protection is substantially larger if the suppres-
sion of ovarian function is not accompanied by
adjuvant chemotherapy.!'>!3! This observation is ex-
pected as chemotherapy commonly induces amenor-
rhoea, particularly in older premenopausal pa-
tients.!'"*131 Therefore, it is not surprising that sub-
group analyses of major randomised clinical trials
showed that goserelin following chemotherapy was
only effective if chemotherapy did not induce ame-
norrhoea and in patients aged <40 years.!!®!7)

The suppression of ovarian function was at least
as effective as cyclophosphamide, methotrexate plus
fluorouracil (CMF)-based or low-dose, anthra-
cycline-based chemotherapy in numerous randomis-
ed clinical trials of suppression alone!'®!8-22 or in
combination with tamoxifen.[?3-26]

1.2 Tamoxifen

The most recent update of the Oxford meta-
analysis revealed that 5 years of treatment with
tamoxifen reduces the risk of recurrence by 40% and
the risk of death by 32% in women with ER-positive
breast cancer. This effect is very similar across all
age groups and is not diminished by prior chemo-
therapy.['>?7] Indeed, tamoxifen was highly effec-
tive in reducing the risk of recurrence after ade-
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Fig. 2. Comparison of disease-free survival for tamoxifen versus no tamoxifen after adjuvant chemotherapy for premenopausal women with
lymph node-positive breast cancer (reproduced from Colleoni et al.,l®! with permission from the European Society for Medical Oncology).
ER = estrogen receptor; G3 = grade 3; HER = human epidermal growth factor receptor; Ki-67 >20% = >20% expression of staining positive

for Ki-67; PgR = progesterone receptor; VI = vascular invasion.

quately administered anthracycline-based chemo-
therapy.['-28

1.3 Open Questions and Emerging Therapies

1.3.1 Ovarian Function Suppression Plus Tamoxifen

Whereas it is clear that tamoxifen and the sup-
pression of ovarian function are individually effec-
tive adjuvant therapies, it is not known whether the
suppression of ovarian function adds to the efficacy
of tamoxifen. In premenopausal patients with meta-
static breast cancer, the combination of ovarian
function suppression plus tamoxifen was superior to
either therapy alone,®! but very few trials have
addressed this question in early breast cancer. The
ZIPP (Zoladex® in Premenopausal Patients) trial
was a highly pragmatic trial designed to determine
whether adding goserelin and/or tamoxifen to adju-
vant therapy (radiotherapy and/or chemotherapy)
provided benefit to pre- or perimenopausal women
with early breast cancer. Both goserelin and tamox-
ifen were similarly effective therapies by them-
selves but the combination of both agents was not
more effective than either treatment alone.*”) The
North American Intergroup trial 014 yielded similar
results: 345 women with node-negative breast can-
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cer were randomised to either tamoxifen or tamox-
ifen plus ovarian ablation. This study was closed
early because of lower than expected accrual and
therefore has limited statistical power. Nevertheless,
the addition of ovarian ablation to tamoxifen did not
result in an improved disease-free or overall survival
but in higher toxicity (mainly in menopausal symp-
toms and sexual dysfunction).3!

These findings beg the question of whether ovari-
an function suppression is needed for the optimal
adjuvant therapy of young patients with ER-positive
breast cancer. This important clinical question is
being addressed in the SOFT (Suppression of Ovari-
an Function Trial) organised by the Breast Interna-
tional Group (BIG) and the North American Inter-
groupl? (table I). In contrast to postmenopausal
women, overexpression of human epidermal growth
factor receptor (HER)-2 apparently does not affect
and may even favourably influence the response to
tamoxifen when given after surgical oophorectomy
in premenopausal women with ER-positive breast
cancer.[?¥

1.3.2 Aromatase Inhibitors for Young Patients

Although the efficacy of aromatase inhibitors is
firmly established in patients with breast cancer
occurring after the menopause,’**331 no similar data

Drugs 2007; 67 (10)
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Table 1. Ongoing clinical trials testing the role of aromatase inhibi-
tors for premenopausal patients with endocrine-responsive breast
cancer
Study
ABCSG 12 trial

Design
Tamoxifen + GnRH + bisphosphonate
Anastrozole + GnRH * bisphosphonate

BIG SOFT Tamoxifen x 5 years
OFS + tamoxifen x 5 years
OFS + exemestane x 5 years
BIG TEXT GnRH (£ CT) + tamoxifen x 5 years

GnRH (£ CT) + exemestane x 5 years
ABCSG = Austrian Breast and Colorectal Cancer Study Group;
BIG TEXT = Breast International Group Tamoxifen and
EXemestane Trial; CT = chemotherapy; IBCSG = International
Breast Cancer Study Group; GnRH = gonadotropin-releasing
hormone; OFS = ovarian function suppression with oophorectomy
or ovarian radiation or LHRH analogue; BIG SOFT = Suppression
of Ovarian Function Trial.

are available for younger patients. Aromatase inhib-
itors do not sufficiently suppress the ovarian synthe-
sis of estrogens and may even induce the recovery of
ovarian function in some women with chemothera-
py-induced amenorrhoea;*® thus, their use in young
patients is possible only in conjunction with mea-
sures to suppress the ovarian function. At least three
clinical trials are investigating the role of aromatase
inhibitors as adjuvant treatment in premenopausal
women (table I). In the ABCSG (Austrian Breast
and Colorectal Cancer Study Group)-12 trial, the
concomitant therapy with zoledronic acid was also
explored.’”! Information about treatment efficacy
has not yet been published, but the combination of
goserelin and anastrozole induced substantially
more bone loss than the combination of goserelin
and tamoxifen; zoledronic acid reduced the rate of
bone loss to physiological levels.?8! The BIG and
the North American Intergroup are conducting two
trials (SOFT and TEXT [Tamoxifen and EXemes-
tane Trial]) that compare the steroidal aromatase
inhibitor exemestane with tamoxifen (both in con-
junction with triptorelin)323° [table I]. These trials
are currently accruing patients and no data have
been reported.

Although third-generation aromatase inhibitors
in combination with ovarian function suppression
may well turn out to be the emerging new therapy of
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choice, they should presently be used exclusively in
the context of a clinical trial. A global collaboration
between cooperative groups is the essential prereq-
uisite to conduct tailored therapy trials of sufficient
statistical power in this small group of patients.

The role of the latest addition to the endocrine
armamentarium, fulvestrant, is being investigated in
at least one phase II trial for premenopausal patients
with advanced breast cancer.™? At the time of writ-
ing, this selective ER downregulator cannot yet be
recommended for use outside of a clinical trial in
premenopausal women.

2. Chemotherapy

The proportion of patients with breast cancer that
is not responsive to endocrine therapy is much
higher in younger that in older patients. Up to 50%
of patients aged <40 years present with ER- and
PgR-negative disease.*%71 Although this implies
that chemotherapy will be indicated more frequently
in younger than in older patients, very few studies
have addressed the question of differential effects of
chemotherapy by age, and most of them di-
chotomised the results using age 50 years or meno-
pause as a cut-off point (reviewed by Aebi.*!l)
Therefore, modern chemotherapies such as taxanes
and dose-dense scheduling do not have indications
that differ by age.

Patients with ER-negative tumours derive a
higher benefit from more intensive chemotherapies
than patients with ER-positive breast cancer.[*?!
Younger patients present with ER-negative tumours
more frequently than older patients;® thus, it comes
as no surprise that on average, chemotherapy is
more effective in younger than in older patients.[?!
Early initiation of chemotherapy might also be im-
portant for premenopausal patients with tumours
that lack ER expression; this issue deserves further
investigation.[*3

Although young women are only a small minori-
ty of patients with breast cancer, future studies
should at least address the questions of age-related
differences in toxicity and the quality of life in
younger versus older patients.

Drugs 2007; 67 (10)
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remain premenopausal, particularly in very young
patients.[16-17]

Thus, adjuvant chemotherapy can be improved
by adding hormonal therapy. However, the opposite
postulate has never been proven conclusively in a
randomised clinical trial. In young patients with ER-
positive disease who receive maximum anties-
trogenic therapy with GnRH analogues and tamox-
ifen, the value of chemotherapy is not known. Only
one clinical trial has addressed this question so far.
In trial 11 of the International Breast Cancer Study
Group, 174 patients with node-positive, ER-positive
breast cancer were randomly allocated to suppres-
sion of ovarian function and tamoxifen or to the
same therapy preceded by four cycles of dox-
orubicin plus cyclophosphamide (AC). This trial
was stopped prematurely because of lower than an-
ticipated accrual. Although this obviously limits the
power of the comparison, the addition of AC did not
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Fig. 3. Comparison of disease-free survival for tamoxifen versus no
tamoxifen after adjuvant chemotherapy for premenopausal women
with lymph node-positive breast cancer (reproduced from the Inter-
national Breast Cancer Study Group,?® with permission from the
American Society of Clinical Oncology). SE = standard error.
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Years

Fig. 4. IBCSG Trial 11-93. Disease-free survival in premenopausal
women with estrogen receptor-positive, node-positive breast can-
cer randomised to ovarian function suppression (OFS) plus tamox-
ifen (Tam) + adjuvant chemotherapy with doxorubicin plus
cyclophosphamide (AC) [adapted from the International Breast
Cancer Study Group,*4 with permission].

further reduce the short-term risk of recurrence or
death after a median follow-up of 4.4 years (figure
4).144]

Whether or not adjuvant chemotherapy is useful
in the presence of combined hormonal therapy is
unknown and deserves to be addressed in a
randomised clinical trial. This type of highly de-
manding trial (PERCHE [Premenopausal Endocrine
Responsive CHEmotherapy], table I) was initiated
by the BIG and the North American Intergroup,!
but has recently been closed because of insufficient
accrual of patients.

The new and rapidly commercially available
microarray technologies still require testing and val-
idation in rigorously designed prospective therapy
trials, but they hold the promise of providing a novel
test to predict the prognosis and response to thera-
pies.

These tools will help not only in guiding who
should be offered adjuvant systemic treatment but
also in selecting the most appropriate, individualised
regimen and approach.[®!

3. Targeted Therapies

Numerous agents are being developed that target
cellular mechanisms involved in the pathogenesis of
breast cancer in a more or less specific way. The
rational use of such therapies should be based on a

Drugs 2007; 67 (10)
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molecular understanding of the targets and on ap-
propriate clinical trials with relevant endpoints, and
failure to do so may limit the medical and economic
value of such agents.[*”!

3.1 Monoclonal Antibodies

Trastuzumab has proven effective as a single
drug and in combination with chemotherapies in the
treatment of both advanced™! and (particularly) ear-
ly breast cancer. To date, five independent clinical
trials have shown that trastuzumab is able to reduce
the risk of recurrence by at least one-third, and all
except one trial*®! also demonstrated a reduction of
the risk of death.[*-33 Again, age does not predict
the efficacy of adjuvant trastuzumab. Remarkably,
subgroup analyses revealed opposing gradients of
efficacy by age in two studies.’%>! Several issues
still need to be resolved (e.g. long-term cardiac
toxicity, proper patient selection, sequential versus
simultaneous administration with chemotherapy, ra-
diation and endocrine therapy, optimal timing of
initiation, and duration of therapy and drug resis-
tance) to optimally and safely exploit the therapeutic
activity of trastuzumab.

Bevacizumab is a monoclonal antibody directed
against vascular endothelial growth factor (VEGF)
that inhibits multiple functions of VEGF. It is active
in the initial treatment of metastatic breast cancer in
combination with paclitaxel®® but not at a later
stage with capecitabine.®>! Whether or not this drug
is active in the adjuvant setting and which tumour or
patient characteristics predict its efficacy remain to
be investigated. Overall, drugs targeting angiogene-
sis could result particularly effective in high-risk,
endocrine-unresponsive tumours (e.g. the so-called
‘triple negatives’).l>®

Pertuzumab is a monoclonal inhibitor of the
dimerisation of the HER2 protein with epidermal
growth factor receptor (EGFR; HER1) and other
partners.”” Its mode of action differs from tras-
tuzumab and small molecule kinase inhibitors such
as gefitinib. To date, the observed activity in pa-
tients with breast cancer that does not express HER2
has been modest.[!

© 2007 Adis Data Information BV. All rights reserved.

3.2 Tyrosine Kinase Inhibitors

Lapatinib is an orally active dual kinase inhibitor
that reversibly inhibits the HER1 and HER?2 kinase
activities; its activity seems to be limited to breast
cancers that have a strong expression of HER2.1>!
Preliminary results indicate that lapatinib is effec-
tive in the therapy of advanced HER2-positive
breast cancer after the failure of anthracycline-, tax-
ane- and trastuzumab-based therapy.[® The use of
lapatinib in the adjuvant therapy of patients with
HER2-positive breast cancer will be investigated in
a global trial conducted by BIG that will compare
lapatinib with trastuzumab, as well as sequential-
and combined-treatment lapatinib and trastuzumab.

Temsirolimus (CCI-779) in an inhibitor of mam-
malian target of rapamyin (mTOR) kinase and has
moderate activity as a single drug in heavily pre-
treated breast cancer.[®!! It has been investigated in
combination with letrozole in postmenopausal wo-
men with advanced breast cancer; however, the de-
velopment of this combination has been discontin-
ued despite promising early results.[?!

Numerous other tyrosine kinase inhibitors, such
as pazopanib (GW786034), a VEGF receptor-1, -2,
and -3 kinase inhibitor, and erlotinib, an EGFR
kinase inhibitor, are being investigated in advanced
breast cancer. Neither gefitinib nor erlotinib have so
far demonstrated significant single-agent activity
against breast cancers refractory to chemotherapy or
hormonal therapy. The molecular crosstalk between
several receptor kinases and steroid hormone recep-
tors is likely to be involved in the resistance to
antiestrogens; thus, modifiers of these mechanisms
will potentially improve the management of hor-
mone-sensitive breast cancer.[®¥ At present, the fu-
ture impact of such agents in the management of
breast cancer is difficult to predict and their use
should be limited to clinical trials.

3.3 Vaccines

Active immunisation by tumour antigens that are
able to induce specific long-term antitumour im-
mune responses is still an investigational approach
in early and advanced breast cancer. Early data from
clinical trials show some antitumour activity and
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low toxicity. Promising results have been reported
from a small randomised clinical trial of active
immunisation with a vaccine targeting HER2 pro-
tein in patients with early breast cancer: the vaccine
significantly reduced the risk or recurrence without
causing serious toxic effects.® The next generation
of clinical studies will integrate breast cancer vac-
cines with standard therapies. The adjuvant setting
is considered most promising as the immunosup-
pressive effect of bulky disease does not interfere
with effective immune responses. [

4. Conclusions

Breast cancer in young women is associated with
adverse prognostic factors. It appears clear that
young age by itself is not the cause but is a surrogate
marker of an aggressive phenotype of the disease.
‘Targeted’ therapies are meant to exploit the cellular
functions that initiate and drive the development of
breast cancer. Therefore, it is impossible that a drug
could be developed that will be used based on age
criteria; it seems more likely that such future thera-
pies will be chosen based on the molecular charac-
teristics of the tumour and, possibly, on host factors
such as drug-metabolising enzymes. Several areas
of controversy and uncertainty exist on the best way
to combine targeted and conventional therapies (i.e.
endocrine treatments). The best way to exploit the
crosstalk between different biological pathways in
the different subsets of breast cancer patients should
be the topic of future clinical trials. Clinical trials of
primary (neoadjuvant) systemic treatment in pa-
tients with operable breast cancer could represent
the optimal disease setting to test new drugs and
strategies, and to verify predictive markers.

Acknowledgements

No sources of funding were used to assist in the prepara-
tion of this review. The authors have no conflicts of interest
that are directly relevant to the content of this review.

References
1. Ries LAG, Harkins D, Krapcho M, et al. SEER Cancer Statistics
Review, 1975-2003, National Cancer Institute, Bethesda, MD,
based on November 2005 SEER data submission, posted to the
SEER web site, 2006 [online]. Available from URL: http:/
seer.cancer.gov/cst/1975_2003/ [Accessed 2006 Aug 6]

© 2007 Adis Data Information BV. All rights reserved.

10.

12.

13.

14.

15.

16.

18.

. Adami HO, Malker B, Holmberg L, et al. The relation between

survival and age at diagnosis in breast cancer. N Engl J Med
1986; 315: 559-63

. de la Rochefordiere A, Asselain B, Campana F, et al. Age as

prognostic factor in premenopausal breast carcinoma. Lancet
1993; 341: 1039-43

. Nixon AJ, Neuberg D, Hayes DF, et al. Relationship of patient

age to pathologic features of the tumor and prognosis for
patients with stage I or II breast cancer. J Clin Oncol 1994; 12:
888-94

. Dubsky PC, Gnant MF, Taucher S, et al. Young age as an

independent adverse prognostic factor in premenopausal pa-
tients with breast cancer. Clin Breast Cancer 2002; 3: 65-72

. Colleoni M, Rotmensz N, Robertson C, et al. Very young

women (<35 years) with operable breast cancer: features of
disease at presentation. Ann Oncol 2002; 13: 273-9

. Albain KS, Allred DC, Clark GM. Breast cancer outcome and

predictors of outcome: are there age differentials? J Natl
Cancer Inst Monogr 1994; 16: 35-42

. Braun S, Vogl FD, Naume B, et al. A pooled analysis of bone

marrow micrometastasis in breast cancer. N Engl J Med 2005;
353: 793-802

. Aebi S, De Ridder G, Vlastos G, et al. Young age is a poor

prognostic factor in women with stage I breast cancer. Eur J
Cancer 2006; (2 Suppl. 4): 121

Kroman N, Jensen M-B, Wohlfahrt J, et al. Factors influencing
the effect of age on prognosis in breast cancer: population
based study. Commentary: much still to learn about relations
between tumour biology, prognosis, and treatment outcome in
early breast cancer. BMJ 2000; 320: 474-9

. Goldhirsch A, Glick JH, Gelber RD, et al. Meeting highlights:

international expert consensus on the primary therapy of early
breast cancer 2005. Ann Oncol 2005; 16: 1569-83

Early Breast Cancer Trialists’ Collaborative Group. Effects of
chemotherapy and hormonal therapy for early breast cancer on
recurrence and 15-year survival: an overview of the ran-
domised trials. Lancet 2005; 365: 1687-717

Arriagada R, Le MG, Spielmann M, et al. Randomized trial of
adjuvant ovarian suppression in 926 premenopausal patients
with early breast cancer treated with adjuvant chemotherapy.
Ann Oncol 2005; 16: 389-96

Goodwin PJ, Ennis M, Pritchard KI, et al. Risk of menopause
during the first year after breast cancer diagnosis. J Clin Oncol
1999; 17: 2365-70

Petrek JA, Naughton MJ, Case LD, et al. Incidence, time course,
and determinants of menstrual bleeding after breast cancer
treatment: a prospective study. J Clin Oncol 2006; 24: 1045-51

Castiglione-Gertsch M, O’Neill A, Price KN, et al. Adjuvant
chemotherapy followed by goserelin versus either modality
alone for premenopausal lymph node-negative breast cancer: a
randomized trial. J Natl Cancer Inst 2003; 95: 1833-46

. Davidson NE, O’Neill AM, Vukov AM, et al. Chemoendocrine

therapy for premenopausal women with axillary lymph node-
positive, steroid hormone receptor-positive breast cancer: re-
sults from INT 0101 (E5188). J Clin Oncol 2005; 23: 5973-82

Scottish Cancer Trials Breast Group and ICRF Breast Unit.
Adjuvant ovarian ablation versus CMF chemotherapy in
premenopausal women with pathological stage II breast carci-
noma: the Scottish trial. Lancet 1993; 341: 1293-8

. Ejlertsen B, Mouridsen HT, Jensen MB, et al. Similar efficacy

for ovarian ablation compared with cyclophosphamide, metho-
trexate, and fluororacil: from a randomized comparison of

Drugs 2007; 67 (10)



1400

Aebi & Pagani

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

premenopausal patients with node-positive, hormon receptor-
positive breast cancer. J Clin Oncol 2006; 24: 4956-62

Jonat W, Kaufmann M, Sauerbrei W, et al. Goserelin versus
cyclophosphamide, methotrexate, and fluorouracil as adjuvant
therapy in premenopausal patients with node-positive breast
cancer: the Zoladex Early Breast Cancer Research Association
study. J Clin Oncol 2002; 20: 4628-35

Wallwiener D, Possinger K, Schmid P, et al. A phase III trial
comparing adjuvant treatment with leuprorelin acetate 3M-
Depot for 24 months with CMF chemotherapy in ER/PR +
node + pre-perimenopausal breast cancer patients. J Clin
Oncol 2004; 22: 533

von Minckwitz G, Graf E, Geberth M, et al. CMF versus
goserelin as adjuvant therapy for node-negative, hormone-
receptor-positive breast cancer in premenopausal patients: a
randomised trial (GABG trial IV-A-93). Eur J Cancer 2006;
42: 1780-8

Roché H, Mihura J, de Lafontan B, et al. Castration and tamox-
ifen vs chemotherapy (FAC) for premenopausal, node and
receptors positive breast cancer patients: a randomized trial
with a 7 years follow-up [abstract]. Proc Am Soc Clin Oncol
1996; 15: 117

Boccardo F, Rubagotti A, Amoroso D, et al. Cyclophos-
phamide, methotrexate, and fluorouracil versus tamoxifen plus
ovarian suppression as adjuvant treatment of estrogen recep-
tor-positive pre-/perimenopausal breast cancer patients: results
of the Italian Breast Cancer Adjuvant Study Group 02 random-
ized trial. J Clin Oncol 2000; 18: 2718-27

Jakesz R, Hausmaninger H, Kubista E, et al. Randomized adju-
vant trial of tamoxifen and goserelin versus cyclophos-
phamide, methotrexate, and fluorouracil: evidence for the su-
periority of treatment with endocrine blockade in preme-
nopausal patients with hormone-responsive breast cancer.
Austrian Breast and Colorectal Cancer Study Group trial 5. J
Clin Oncol 2002; 20: 4621-7

Roché H, Kerbrat P, Bonneterre J, et al. Complete hormonal
blockade versus epirubicin-based chemotherapy in preme-
nopausal, one to three node-positive, and hormone-receptor
positive, early breast cancer patients: 7-year follow-up results
of French Adjuvant Study Group 06 randomised trial. Ann
Oncol 2006; 17: 1221-7

Early Breast Cancer Trialists’ Collaborative Group. Web annex-
es: effects of chemotherapy and hormonal therapy for early
breast cancer on recurrence and 15-year survival: an overview
of the randomised trials. Lancet 2005 May [cited 365 9472];
1687-1717 [online]. Available from URL: http://www.ct-
su.ox.ac.uk/~ebctcg/ [Accessed 2006 Aug 20]

International Breast Cancer Study Group. Tamoxifen after adju-
vant chemotherapy for premenopausal women with lymph
node-positive breast cancer: International Breast Cancer Study
Group Trial 13-93. J Clin Oncol 2006; 24: 1332-41

Klijn JG, Blamey RW, Boccardo F, et al. Combined tamoxifen
and luteinizing hormone-releasing hormone (LHRH) agonist
versus LHRH agonist alone in premenopausal advanced breast
cancer: a meta-analysis of four randomized trials. J Clin Oncol
2001; 19: 343-53

Baum M, Hackshaw A, Houghton J, et al. Adjuvant goserelin in
pre-menopausal patients with early breast cancer: results from
the ZIPP study. Eur J Cancer 2006; 42: 8§95-904

Robert NJ, Wang M, Cella D, et al. Phase III comparison of
tamoxifen versus tamoxifen with ovarian ablation in preme-
nopausal women with axillary node-negative receptor-positive
breast cancer < = 3 c¢cm [abstract no. 16]. Proc Am Soc Clin
Oncol 2003; 22: 5

© 2007 Adis Data Information BV. All rights reserved.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

IBCSG 24-02. Suppression of ovarian function plus either
tamoxifen or exemestane compared with tamoxifen alone in
treating premenopausal women with hormone-responsive
breast cancer, 2002 [online]. Available from URL: http:/
www.cancer.gov/search/ViewClinicalTrials.aspx?.cdrid =
316456&version = patient&protocolsearchid = 1389656 [Ac-
cessed 2005 Jan 19]

Love RR, Duc NB, Allred DC, et al. Oophorectomy and tamox-
ifen adjuvant therapy in premenopausal Vietnamese and Chi-
nese women with operable breast cancer. J Clin Oncol 2002;
20: 2559-66

Howell A, Cuzick J, Baum M, et al. Results of the ATAC
(Arimidex, Tamoxifen, Alone or in Combination) trial after
completion of 5 years’ adjuvant treatment for breast cancer.
Lancet 2005; 365: 60-2

Thurlimann B, Keshaviah A, Coates AS, et al. A comparison of
letrozole and tamoxifen in postmenopausal women with early
breast cancer. N Engl J Med 2005; 353: 2747-57

Smith IE, Dowsett M, Yap YS, et al. Adjuvant aromatase
inhibitors for early breast cancer after chemotherapy-induced
amenorrhoea: caution and suggested guidelines. J Clin Oncol
2006; 24: 2444-7

Austrian Breast and Colorectal Cancer Study Group. Tamoxifen
versus anastrozole, alone or in combination with zoledronic
acid, 1999 [online]. Available from URL: http://www.clinical-
trial.gov/ct/show/NCT002956467.order = 4 [Accessed 2006
Aug 7]

Gnant MF, Mlineritsch B, Luschin-Ebengreuth G, et al.
Zoledronic acid prevents cancer treatment-induced bone loss
in premenopausal women receivnig adjuvant endocrine ther-
apy for hormone-responsive breast cancer: a report from the
Austrian Breast and Colorectal Cancer Study Group. J Clin
Oncol 2007; 25: 820-8

IBCSG 25-02. Triptorelin with either exemestane or tamoxifen
in treating premenopausal women with hormone-responsive
breast cancer, 2002 [online]. Available from URL: http:/
www.cancer.gov/search/ViewClinicalTrials.aspx?.cdrid =
316458&version = patient&protocolsearchid = 1389656 [Ac-
cessed 2005 Jan 19]

Dana-Farber Cancer Institute. Fulvestrant in premenopausal
women with hormone receptor-positive breast cancer, 2005
[online]. Available from URL: http://www.clinicaltrials.gov/
ct/show/NCT00146601 [Accessed 2006 Aug 20]

Aebi S. Special issues related to the adjuvant therapy in very
young women. Breast 2005; 14: 594-9

Berry DA, Cirrincione C, Henderson IC, et al. Estrogen-receptor
status and outcomes of modern chemotherapy for patients with
node-positive breast cancer. Jama 2006; 295: 1658-67

Colleoni M, Bonetti M, Coates AS, et al. Early start of adjuvant
chemotherapy may improve treatment outcome for preme-
nopausal breast cancer patients with tumors not expressing
estrogen receptors. The International Breast Cancer Study
Group. J Clin Oncol 2000; 18: 584-90

International Breast Cancer Study Group. Randomized con-
trolled trial of ovarian function suppression plus tamoxifen
versus the same endocrine therapy plus chemotherapy: is
chemotherapy necessary for premenopausal women with
node-positive, endocrine responsive breast cancer? First re-
sults of International Breast Cancer Study Group Trial 11-93.
Breast 2001; 10 Suppl. 3: 130-8

IBCSG 26-02. Suppression of ovarian function and either
tamoxifen or exemestane with or without chemotherapy in
treating premenopausal women with resected breast cancer,
2002 [online]. Available from URL: http://www.cancer.gov/

Drugs 2007; 67 (10)



Early Breast Cancer in Premenopausal Women

1401

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

search/ViewClinicalTrials.aspx?.cdrid = 318832&version =
patient&protocolsearchid = 1396099 [Accessed 2005 Jan 19]

Brenton JD, Carey LA, Ahmed AA, et al. Molecular classifica-
tion and molecular forecasting of breast cancer: ready for
clinical application? J Clin Oncol 2005; 23: 7350-60

Woloshin S, Schwartz LM. What’s the rush? The dissemination
and adoption of preliminary research results. J Natl Cancer Inst
2006; 98: 372-3

Slamon DJ, Leyland-Jones B, Shak S, et al. Use of chemothera-
py plus a monoclonal antibody against HER2 for metastatic
breast cancer that overexpresses HER2. N Engl J Med 2001;
344: 783-92

Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al. Tras-
tuzumab in combination with docetaxel or vinorelbine as adju-
vant treatment of breast cancer: the FinHer trial [abstract no.
2]. Breast Cancer Res Treat 2005; 89 Suppl. 1: S2

Romond EH, Perez EA, Bryant J, et al. Trastuzumab plus
adjuvant chemotherapy for operable HER2-positive breast
cancer. N Engl J Med 2005; 353: 1673-84

. Piccart-Gebhart MJ, Procter M, Leyland-Jones B, et al. Tras-

tuzumab after adjuvant chemotherapy in HER2-positive breast
cancer. N Engl J Med 2005; 353: 1659-72

Smith I, Procter M, Gelber RD, et al. 2-year follow-up of
trastuzumab after adjuvant chemotherapy in HER2-positive
breast cancer: a randomised controlled trial. Lancet 2007; 369:
29-36

Slamon D, Eiermann W, Robert N, et al. BCIRG 006: 2nd
interim analysis phase III randomized trial comparing dox-
orubicin and cyclophosphamide followed by docetaxel (AC-T)
with doxorubicin and cyclophosphamide followed by docetax-
el and trastuzumab (AC-TH) with docetaxel, carboplatin and
trastuzumab (TCH) in HER2neu positive early breast cancer
patients [abstract no. 52]. San Antonio Breast Cancer Sympo-
sium; 2006 Dec 14-17; San Antonio (TX)

Miller KD, Wang M, Gralow J, et al. A randomized phase IIT
trial of paclitaxel versus paclitaxel plus bevacizumab as first-
line therapy for locally recurrent or metastatic breast cancer: a
trial coordinated by the Eastern Cooperative Oncology Group
(E2100). Breast Cancer Res Treat 2005; 94 Suppl. 1: 3

Miller KD, Chap LI, Holmes FA, et al. Randomized phase III
trial of capecitabine compared with bevacizumab plus
capecitabine in patients with previously treated metastatic
breast cancer. J Clin Oncol 2005; 23: 792-9

Schneider BP, Sledge GW Jr. Drug insight: VEGF as a thera-
peutic target for breast cancer. Nat Clin Pract Oncol 2007; 4:
181-9

© 2007 Adis Data Information BV. All rights reserved.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Agus DB, Gordon MS, Taylor C, et al. Phase I clinical study of
pertuzumab, a novel HER dimerization inhibitor, in patients
with advanced cancer. J Clin Oncol 2005; 23: 2534-43

Cortes J, Baselga J, Kellokumpu-Lehtinen P, et al. Open label,
randomized, phase II study of pertuzumab (P) in patients (pts)
with metastatic breast cancer (MBC) with low expression of
HER2. J Clin Oncol, 2005 ASCO Annual Meeting Proceed-
ings (Part I ); 23 (1 June Suppl.): 3068

Spector NL, Blackwell K, Hurley J, et al. EGF103009, a phase
II trial of lapatinib monotherapy in patients with relapsed/
refractory inflammatory breast cancer (IBC): clinical activity
and biologic predictors of response. J Clin Oncol, 2006 ASCO
Annual Meeting Proceedings (Part I); 24 (20 June Suppl.): 502

Geyer CE, Forster JK, Lindquist D, et al. Lapatinib plus
capecitabine for HER2-positive advanced breast cancer. N
Engl J Med 2006; 355: 2733-43

Chan S, Scheulen ME, Johnston S, et al. Phase II study of
temsirolimus (CCI-779), a novel inhibitor of mTOR, in heavily
pretreated patients with locally advanced or metastatic breast
cancer. J Clin Oncol 2005; 23: 5314-22

Carpenter JT, Roché H, Campone M, et al. Randomized 3-arm,
phase 2 study of temsirolimus (CCI-779) in combination with
letrozole in postmenopausal women with locally advanced or
metastatic breast cancer. J Clin Oncol, 2005 ASCO Annual
Meeting Proceedings 2005; 23 (1 June Suppl.): 564

Milano A, Dal Lago L, Sotiriou C, et al. What clinicians need to
know about antioestrogen resistance in breast cancer therapy.
Eur J Cancer 2006; 42: 2692-705

Peoples GE, Khoo S, Dehqanzada ZA, et al. Combined clinical
trial results of a HER2/neu (E75) vaccine for prevention of
recurrence in high-risk breast cancer patients [abstract no. 4].
Breast Cancer Res Treat 2006; 100 Suppl. 1: S6

Curigliano G, Spitaleri G, Pietri E, et al. Breast cancer vaccines:
a clinical reality or fairy tale? Ann Oncol 2006; 17: 750-62

Correspondence: Dr Stefan Aebi, Department of Medical

Oncology, University Hospital, Berne, Inselspital, 3010

Berne, Switzerland.

E-mail: stefan.aebi@insel.ch

Drugs 2007; 67 (10)



	Abstract 1393
	1. Endocrine Therapy 1394
	1.1 Ovarian Function Suppression 1394
	1.2 Tamoxifen 1394
	1.3 Open Questions and Emerging Therapies 1395
	1.3.1 Ovarian Function Suppression Plus Tamoxifen 1395
	1.3.2 Aromatase Inhibitors for Young Patients 1395


	2. Chemotherapy 1396
	2.1 Combination of Chemotherapy and Hormonal Therapy 1397

	3. Targeted Therapies 1397
	3.1 Monoclonal Antibodies 1398
	3.2 Tyrosine Kinase Inhibitors 1398
	3.3 Vaccines 1398

	4. Conclusions 1399
	Acknowledgements 1399
	References 1399
	Correspondence 1401
	Email 1401

