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Abstract: Improvements in overall survival and patient quality of life highlight the remarkable progress in breast cancer over the past 
two decades. Even though these outcomes are frequently attributed to early diagnosis, new surgical techniques, novel agents, and a 
better understanding of the biology of the disease, the impressive achievements would not have occurred without patient participation 
in well-designed clinical trials. And while it is counter-intuitive to believe that the complexity of a disease can be made even more 
complicated by results of scientific research, this is likely to be true for breast cancer. Nevertheless, the conquest of the disease is being 
relentlessly pursued by cancer researchers who, like Cervantes’ fictional character, are convinced that their quest against unseemly odds 
is not misguided fantasy.
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The Quest
Survival and well-being are, arguably, the single 
most important objective and subjective endpoints 
in  oncology. If this is true, then decreased breast 
 cancer mortality and improved survivor quality of life 
should be two of the more notable clinical achieve-
ments over the past 20 years. Moreover, this trend 
will probably continue into the next decade. While 
early detection and advances in local-regional and 
systemic therapies are frequently associated with the 
former achievements, the continued development and 
further refinement of gene-based risk-stratification 
templets will likely contribute to the latter prediction. 
However important the aforementioned interventions 
have been, or may be, the improved outcomes would 
not have occurred in the absence of conducting and 
completing well-designed clinical trials. The validity 
of this conclusion is supported by several pieces of 
evidence including: a) the physical and  psychological 
implications of breast-conserving surgery; b) the 
reduction of morbidity associated with lymphatic 
mapping and sentinel node biopsy; c) the identifica-
tion of tumor characteristics that aid selection and 
duration of targeted systemic therapies; and d) the 
validation of risk-recurrence tools based on gene 
expression patterns that specifies a subset of patients 
who can be spared from chemotherapy.

Although well appreciated, it is still  important to 
emphasize that early breast cancer does not refer  simply 
to primary operable tumors; rather the  diagnosis is a 
conglomeration of heterogeneous  diseases  embedded 
with a vast array of unique tumor characteristics, 
molecular signatures, and  behavioral patterns. This 
notion is further supported by the  variable  duration of 
long-term disease-free survival among the  majority 
of these patients and the stark reality that as many 
 one-third of those with “early” breast cancer will 
develop locally recurrent or  metastatic disease. While 
the search for cause and cure is not  uncommon for 
cancers in general, the quest in breast cancer has taken 
on Quixote-like features; undaunted by the counte-
nance of a stealthy adversary,  researchers and physi-
cians continue to tilt the odds in favor of  surviving 
the disease.

The impetus for undertaking this review is to  prepare 
a referable document in which the  contents would be 
informative and instructive. While  compelling, the 
supporting evidence is also  controversial.  Nonetheless, 

the reader will gain an appreciation for the increased, 
though by no means complete, understanding of the 
disease and its  management. As such, this paper 
highlights a number of landmark clinical trials that 
changed treatment standards, discusses areas where 
uncertainty still exists, and identifies critical research 
questions.

The Foe
Breast cancer is the most common malignancy 
 diagnosed in American women and for reasons not 
completely understood the incidence of  invasive dis-
ease has decreased slightly over the past 10 years.1 
In 2010, approximately 207,000 new cases are antici-
pated in American women alone. This  statistic becomes 
even more striking when translated as six new diagno-
ses occurring every 15 minutes. Although the second 
leading cause of cancer-related deaths, breast cancer 
is not the most lethal malignant disease in women. 
Part of the explanation for this apparent contradiction 
relates to the observation that  approximately 60% of 
the patients are diagnosed with  disease that appears 
to be localized (early) to the primary site; another 
30% present with tumor involving the regional nodes 
or extending beyond (locally advanced) the  primary 
location.2 These data figure prominently in the sig-
nificant improvement in five-year survival rates from 
75% to 89% (P , 0.05), during the mid-1970’s and 
1996–2004, respectively.

early detection
One of the factors frequently linked to the improved 
outcomes relates to detection early in the natural 
 history of the disease. This notion is supported by 
the finding that of the estimated 200,000 new breast 
cancers diagnosed annually in the United States (US), 
approximately 85%–90% of the patients have tumors 
amenable to surgery based on staging criteria alone.2 
Furthermore, detection of the vast majority of these 
cases, especially in those with tumors less than 
1 cm, were aided primarily by mammography. While 
 evidence indicates that screening mammograms can 
reduce breast cancer deaths, this survival benefit is 
greater in women 50 years of age and older compared 
to women in their fourth decade of life. Part of this 
discrepancy may be related to the lower age-related 
incidence; it is also possible that more aggressive dis-
ease observed in younger women contributes to the 
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poorer overall survival rate.3 Nonetheless, reductions 
in mortality attributable to mammography have been 
estimated to range from 15% to 35%.4

The importance of these data notwithstanding, the 
US Preventive Task Force (USPTF) created a tem-
pest in November 2009, when their recommendations 
regarding screening mammograms became  public. 
Contrary to their 2002 statement which recomme nded 
mammography every 1 to 2 years for women aged 
40 years and older, their current position advises 
against routine imaging studies in women under the 
age of 50 years. Tempering this position somewhat, 
the statement adds that the ultimate decision should 
consider an individual patient’s perspective regarding 
potential benefits and risk of the screening program.5 
The apparent basis for the USPTF recommendation 
stems from the most recent Cochrane review in which 
Danish authors analyzed seven clinical trials involv-
ing approximately 600,000 asymptomatic women 
who were randomized to screening or no screening.6 
Although their findings indicated the likelihood that 
mammography reduces breast cancer deaths, the 
authors found that screening also resulted in over-
diagnosis as well as over-treatment. Numerically, 
for every 2,000 women screened over a period of 
10 years, only one had a survival benefit; however, 10 
of the screened population were diagnosed with breast 
cancer and received treatment  unnecessarily. Hence, 
these data, which not only highlight the  uncertain 
magnitude of the beneficial effect but also propose 
that screening is implicitly harmful, may have been 
one of the major considerations for the  current USPTF 
recommendation.

Two attempts to improve the sensitivity of 
 mammography led to: 1) digitized imaging, which 
has the capability of visually enhancing the image 
by magnifying and applying contrast to suspi-
cious areas of the breast and 2) MRI (magnetic 
 resonance  imaging). Although the overall accuracy 
is  similar to regular mammography, the first tech-
nique shares many features associated with digital 
cameras  including storage capability, portability, and 
 accessibility. In addition, patients are exposed to less 
 radiation.7 Not unexpectedly, this new technology is 
more expensive than regular mammography.

The possible utility of MRI as a screening tool 
is based on the concept of using a small molecu-
lar  magnetic agent (ie, gadolinium) that provides 

 excellent contrast between various soft tissues in the 
breast including adipose, parenchymal, and  cancerous 
lesions. Over the past 10 years, six  studies have 
been conducted to determine the benefit of adding 
MRI to regular mammography for women deemed 
to be at increased risk of breast cancer (eligibility 
 criteria included documented BRCA1 or BRCA2 
 mutation or strong family history; some of the  studies 
even included women with a prior history of breast 
cancer).8–13 The one consistent finding in all of the 
published studies was that MRI outperformed mam-
mography in detecting invasive breast cancer in these 
high risk patients; sensitivity ranged between 70% 
to 95% and 30% to 40%, respectively. Even though 
more cancers were detected by MRI, the positive pre-
dictive value was less than 40%. In contrast, nearly 
all studies  indicated that MRI was less  specific than 
mammography, which resulted in  additional imaging 
studies and biopsies being  performed in up to 15% 
of patients. Clearly less than perfect, screening MRIs 
may lead to increased physical discomfort and psy-
chological  distress in participants and even their care 
givers.10,14 And perhaps adding to the psychological 
stress, especially in women with very high disease-
risk factors, access to centers with MRI expertise 
appears to be limited. Finally, results of a cost-utility 
analysis of s creening MRIs in the United States have 
been  published.15 To estimate health and economic 
outcomes, a cohort of women between 25 to 69 years 
of age was incorporated into a Monte Carlo simula-
tion model. Quality-adjusted  life-year (QALY) was 
selected as a measure of health benefit. The cost per 
QALY gained with mammo graphy only and mam-
mography plus MRI ranged between $19,000–$29,000 
and $43,000–$731,000, respectively. Intra-numerical 
diff erence was dependent on age;  inter-numerical 
difference was related to specific BRCA  mutation. 
 Comparative costing among several ranges of 
age indicated that the most  cost-effective strategy 
(of adding MRI to annual mammography) occurred 
in women aged 35 to 54 years who  harbored a BRCA1 
mutation with a cost of approximately $55,000; the 
calculated figure for the same age range in patients 
with BRCA2 mutations was nearly $131,000.

While the above data appear equivocal, guidelines 
for combining MRI with annual screening mammog-
raphy were prepared by an expert panel based on 
their  interpretation of available  evidence.16 As a result, 
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the consensus panel recommended the  addition of 
MRI for women with either BRCA mutation or a first-
degree relative of a (BRCA) mutation carrier. Other 
instances where addition of MRI appear to be appro-
priate (even in the absence of BRCA testing) include 
women less than 40 years old who have a lifetime 
risk of 20%–25% or greater and those who received 
therapeutic mantle irradiation (such as patients with 
Hodgkin’s Disease) within the previous 30 years.

Local-regional therapy
Although controversy exists regarding the actual 
health outcome benefits of screening, early  detection 
is associated with smaller tumors and, at least in part, 
an improved prognosis. An evolution in the under-
standing of breast cancer biology led to a number of 
groundbreaking clinical trials, the results of which 
had a significant impact on the  surgical  management 
of early disease.17–19 Foremost, a  striking paradigm 
reversal has occurred, one where  optimal benefit 
could be achieved with minimal, rather than maxi-
mal, intervention. Long-term follow-up of patients 
who had breast-conserving surgery (BCS) provided 
strong evidence that disease-free and  overall sur-
vival is similar regardless of the extent of the sur-
gical procedure.20,21 Even though more patients can 
be offered lumpectomy (plus radiation therapy), 
 mastectomy may be  performed depending on tumor 
and/or breast size, tumor location, presence of 
 multifocal disease in the affected breast, and patient-
related factors such as  individual preference or a 
reluctance to receive (or  contraindication to) radiation 
therapy. However, advances including skin-sparing 
and  nipple-areola complex (NAC)-sparing proce-
dures have even occurred with mastectomy, though 
neither are  considered standard practice.22,23 Whereas 
 prospective studies have not been conducted, the 
ipsilateral recurrence rate following skin-sparing 
mastectomy has been reported to be less than 5%;24 
and reconstruction does not appear to interfere with 
detection of the local recurrence.25 Furthermore, 
while NAC-sparing surgery is cosmetically and 
possibly functionally appealing, the physiological 
(and psychological) benefit must be balanced against 
the risk of tumor involvement, which on retrospec-
tive analysis has been found to be in the range of 
5% to 10%.26,27 Unfortunately, and despite the number 
of publications, none included patient quality of life 

as a study endpoint. And though speculative, breast 
reconstruction using the conserved skin could have a 
favorable effect on the woman’s perception of body 
image and sexuality, more so if sensation of the NAC 
can be preserved.

Considering the importance of staging and prog-
nostic information obtained from the regional nodes, 
the consequences of arbitrary sampling and complete 
axillary lymph node dissection (CALND) were in 
and of themselves also problematic; the former may 
miss and therefore understage the disease, the latter 
leads to substantial morbidity. Hence, both meth-
ods were subject to much controversy. Intuitively, 
a less aggressive yet more accurate surgical proce-
dure would likely have a major impact in the overall 
management of breast cancer. The use of a gamma 
probe (technetium sulfur colloid) provided surgeons 
with the ability to identify the axillary lymphatics and 
localize the first (ie, sentinel) node.28,29 Minimally 
invasive and with high predictive accuracy (believed 
related to the greater scrutiny of serially-sectioned 
tissue), sentinel node biopsy (SNB) has become the 
standard method to assess tumor invasion of the ipsi-
lateral nodes. Equally important is the impact SNB 
has had on improving patient quality of life.

Even though axillary nodal status is a critical com-
ponent of disease staging, it should be emphasized that 
only prognosis (not disease outcome) is altered for each 
stage by the new procedure. This conclusion appears to 
be supported by the improved survival among women 
whose nodal status was negative by SNB compared to 
those that had node-negative  disease by routine histo-
logic examination following partial or complete axil-
lary dissection.30 What is implied by this observation is 
that the better prognosis and survival benefit resulted, 
in part, from more accurate staging. An apparent con-
tradiction to this belief was another report that resec-
tion of fewer nodes (0–10 vs. $20) was associated with 
a higher risk of dying from breast cancer.31 Although 
possible explanations for this finding include under-
staged disease resulting from fewer nodes examined 
and/or a possible therapeutic role of CALND, one can-
not discount the importance of sentinel lymph node 
mapping and subsequent removal of the sentinel node 
for pathologic examination. Hence, the difference may 
not be purely due to number of nodes examined.

Because of the changing patterns of  diagnosis, prog-
nosis, and treatment, a new staging system for breast 
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cancer was officially adopted in 2003. Although much 
more comprehensive, the increased details included 
in the 6th edition of the American Joint Committee 
on Cancer Staging Manual did not totally eliminate 
the likelihood of having disparate findings. For exam-
ple, patients with small tumors (ie, pT1, #20 mm) 
and a sentinel node containing only minimal disease 
(ie, pN0[i+], #0.2 mm) have been reported to have 
poorer breast cancer-specific survival compared to 
those with pT1 tumors with no evidence (pN0[i-]) 
of nodal involvement.32 This  difference is notable in 
light of the fact that significantly more patients with 
pN0[i+] also received systemic adjuvant  therapy. 
However, results of a large clinical trial are, at least 
in part, inconsistent with the previous finding.33 While 
investigators of this study reported that the pres-
ence of  micrometastasis in the sentinel node had no 
impact on overall  survival, the presence of micro-
scopic disease in the bone  marrow was associated 
with an increased the risk of death. Further cloud-
ing the issue regarding the  association between SNB 
and survival among women with small tumors is that 
the increased  incidence of node- positive disease is 
not uniform for all T1 and T2 tumors.34 Except for 
stage II, the authors of this report found that survival 
was not consistently altered though  factors such as 
tumor grade, size of the sentinel node tumor deposit, 
and the  presence of remaining  axillary-positive nodes 
could have impacted their results. The latter consid-
eration may be particularly relevant in patients with 
N0[i+] and N1mi (ie, .0.2 mm but #2 mm) disease. 
 Retrospective  evaluation of nodal tissue from both 
subgroups of patients who chose to undergo CALND 
indicated tumor involving  non-sentinel nodes in 
15.5% and 9.3% of the patients, respectively.35 These 
percentages are limited by the fact that only infor-
mation from patients with positive sentinel nodes 
who underwent CALND was used to arrive at their 
 conclusion. Nonetheless, compared to patients with 
no evidence of microscopic nodal disease (ie, N0[i-]), 
disease-free and overall survivals were much shorter 
among women with N1 mi disease; no survival differ-
ences were observed between women with N0(i+) and 
women with N0(i-) nodes with one notable exception, 
that overall survival among N0[i+] patients who had 
CALND was  significantly better those who did not.

Updated results of another large clinical trial indi-
cate that regional control, disease-free survival, and  

overall survival in patients with clinically node-
 negative early breast does not appear to be signifi-
cantly different regardless if CALND is added to SNB 
 compared to SNB alone.36 This  finding also implies 
that CALND would not likely confer any  additional 
survival benefit if only the sentinel node was involved. 
The  simplicity of this suggestion, however, is com-
plicated by the daunting challenge of determining 
the status (in a  non-invasive way) of distal nodes in 
patients with  sentinel node-positive disease.37–39

Although not without debate, the collective data 
imply that sentinel node-positivity is of prognostic 
and clinical relevance;40,41 so is the role of CALND 
in patients with non-sentinel node involvement. 
Because of the correlation between size of  metastasis 
and  incidence of non-sentinel node involvement, 
CALND appears to be justified in cases of $2 mm 
tumor deposits in the sentinel node.42,44,45 However, 
justification for routine axillary-clearing dissection 
is not as clear in patients with deposits $0.2 mm 
but #2 mm despite reports of survival disadvantage 
in cases with even occult metastasis.37

Adjuvant chemotherapy
Results of numerous clinical trials demonstrated 
 superior outcomes when a taxane was added to an 
anthracycline-containing regimen.46–48 Two frequently 
used regimens for patients with node-positive 
or high-risk node-negative disease include four 
cycles of either docetaxel or paclitaxel following 
four cycles of doxorubicin plus cyclophosphamide 
(ie, sequential  AC-Taxane).49 Another is the combi-
nation of docetaxel and cyclophosphamide (TC) for 
four cycles.50,51 Although these three regimens are the 
closest to what may be considered “standard therapy”, 
this status is not without uncertainty or controversy. 
While there have been no head-to-head clinical trials 
comparing either of the AC-Taxane and TC regimens, 
it has been suggested that the 24 week sequential 
AC-T  (docetaxel) is superior to the 12 week TC regi-
men because one of the arms in NSABP (B-30) trial 
included 12 weeks of A plus TC (ie, concurrent ATC). 
 However, this conclusion may not be valid for a number 
of  reasons. First, approximately one year after the B-30 
trial was opened to enrollment, the doses of  concurrent 
ATC had to be modified because of five treatment-
 related deaths in this arm. As such, the dosages of the 
TC and ATC regimens were not  identical. Thus, the 
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superior outcomes observed with the sequential AC-T 
 regimen may be due, in part, to increased dose inten-
sity and/or cumulative dose of the drugs in the respec-
tive regimens rather than purely a longer  duration of 
treatment. It is also notable that the improved tumor 
outcomes achieved with sequential AC-T, though 
 statistically superior, were still quite modest.  Second, 
while longer  duration of  therapy (ie, sequential AC-T) 
had a significant impact on DFS and overall  survival, 
there could have been  subsets of patients that did 
not achieve any  further  benefit even by  having treat-
ment prolonged from 12 weeks to 24 weeks. It is 
even conceivable that this subgroup of patients would 
have similar outcomes (and therefore  preferable) 
with the shorter duration TC  regimen. Third, in this 
relatively large randomized clinical trial it could be 
anticipated that 10%–20% of the tumors would be 
HER2-positive. Hence, a number of different combi-
nations of [tumor] biologic features (ie, node- positive, 
ER (estrogen receptor)-positive, HER-negative; 
node- positive, ER-negative, HER-positive; node-
positive, ER-negative, HER- negative; etc.) could 
have also affected survival outcomes both dependent 
(predictive) and  independent (prognostic) of  treatment 
regimen.52–55

Finally, it is important to note that  approximately 
15% of all breast cancers do not express ER, PR, and 
HER2 (ie, triple-negative). While  lacking predictive 
markers for hormonal and HER2  therapies, this par-
ticular breast cancer phenotype appear to be sensitive 
to pharmacologic strategies  targeting VEGF (vascu-
lar endothelial growth factor),56 the microtubule,57 
and the PARP(poly [adenosine  diphosphate-ribose] 
polymerase) 1 enzyme.58 With regards to the latter, 
preliminary data in patients with advanced triple-
negative breast cancer indicate that the addition of a 
PARP 1 inhibitor to  DNA-damaging agents such as 
the platinum compounds is more  effective than che-
motherapy alone.58 Analysis of approximately two-
thirds on the 123 enrolled patients showed significant 
improvement in clinical benefit rate (P = 0.0012), 
progression-free survival (P = 0.0003) and over-
all survival (P = 0.0012) among those randomized 
to receive the PARP inhibitor. Notable also was the 
similarity of adverse events in both groups. Although 
premature, these data suggest that targeted inhibition 
of PARP may be useful in the adjuvant setting for 
patients with triple-negative breast cancer.

Chemotherapy in the elderly
Even though most, if not all, breast cancers can be 
included into one of four major subgroups (based 
on expression of hormone and HER2 receptors), 
the overall percentage in each group appears to dif-
fer by  menopausal status. For example, the more 
favorable  biological tumor characteristics includ-
ing the presence  of hormone receptors and absence 
of HER2 (ie, ER+/PR (progesterone receptor)+, 
 HER2-negative) is the most frequently observed 
subtype (ie, luminal A subtype) in postmenopausal 
 women.59 Coupled with these receptor character-
istics, breast cancer in the elderly is also likely to 
exhibit other molecular features (ie, low Ki-67 
expression, normal p53) associated with less aggres-
sive tumor  behavior.60 While these findings sug-
gest that adjuvant chemotherapy is less frequently 
indicated in older women with early breast cancer, 
the lower usage [of  chemotherapy] is also partly 
due to patient age and as well as the attendant con-
cerns of drug-induced toxicity.  In addition, rela-
tively fewer older patients,  especially over 65 years 
of age, have been enrolled  clinical trials designed to 
assess the benefits of  chemotherapy. Thus, except 
for younger  postmenopausal women with hormone 
 receptor-negative, node- positive tumors and few 
 co-morbid health problems, the benefits of chemother-
apy in the elderly may be vastly  underappreciated.61 
Nonetheless, breast cancers that should be treated 
with chemotherapy include the HER2-enriched and 
the basal-like subtypes. In addition, chemotherapy 
should be considered for some patients with  luminal 
A (ER+, node- negative or  node-positive) and  luminal 
B (low hormone receptor, high Ki-67 expression) 
tumors with high  risk-recurrence scores (ie, RS $31, 
OncotypeDx) as well as those with ER+/HER2-
 overexpresseing tumors.

While these intrinsic tumor subtypes help  identify 
subsets of patients who are most likely to benefit from 
chemotherapy, it is equally important to evaluate the 
functional status (ie, presence of  co-morbidities) and 
psychological well-being of the patient.62  Support 
for evaluation of the former can be found in two 
 retrospective studies which showed an association 
between patients with greater numbers of  co-morbid 
conditions (such as cardiovascular and respiratory dis-
orders, diabetes, kidney or liver disease, and  smoking) 
and higher breast cancer- and non-breast  cancer-related 
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mortality rates.63 Implied in this finding also is the 
axiom that the relatively poorer  prognosis associated 
with hormone  receptor-negative disease is likely to 
be worsened by chemotherapy-induced  toxicities. 
Even though both notions are valid, the second fails 
to balance the risk against possible benefits. As such, 
many older patients may be undertreated simply by 
default. Results of a recently published  randomized 
clinical trial provide some  perspective regarding 
this important issue.64 The study was designed to 
test the non-inferiority of  single agent capecitabine 
against two frequently used  chemotherapy  regimens 
(AC and CMF,  cyclophosphamide +  methotrexate + 
 fluorouracil) in patients $65 years of age; patients with 
hormone receptor-positive tumors received  endocrine 
 therapy following completion of  chemotherapy. Of the 
633 patients enrolled, 307 were randomized to capecit-
abine, 326 to multi-agent chemotherapy. Of the latter 
group, 133 and 184 patients received CMF and AC, 
respectively. At the first prescribed analysis (when 600 
patients were enrolled), 24 recurrences, distant metas-
tases, or death from any cause had occurred in the 
capecitabine group compared to a total of 16 events 
in the chemotherapy group. Although small in terms 
of number of events, the predictive probability still 
suggested that longer term follow-up would demon-
strate capecitabine to be inferior. Approximately one 
month later, the trial was closed to further enrollment. 
After a median of 2.4 years (maximum of 5.6 years) 
of follow-up, relapses and deaths (due to breast can-
cer) were two-fold higher among patients treated with 
capecitabine. Notably, the most significant survival 
benefits occurred in patients with hormone receptor-
negative tumors; relapse-free survival and overall sur-
vival were more than three times higher among those 
receiving the multi-agent regimens. As expected, the 
incidence of toxicity was greater with the two- and 
three-drug regimens, especially hematologic-related 
events; hand-foot syndrome was the most frequently 
reported adverse event in patients receiving capecit-
abine. Two drug-related deaths occurred, both in the 
capecitabine arm. Interestingly, the highest and low-
est number of patients completing their planned treat-
ment involved the multi-agent regimens, AC (92%) 
and CMF (62%); 80% completed the planned capecit-
abine therapy. These data suggest that standard agents 
should be considered for patients, regardless of age, in 
who adjuvant chemotherapy is indicated. The use of 

the TC (docetaxel plus cyclophosphamide)  regimen is 
a reasonable alternative to AC when potential  cardiac 
toxicity is a major concern.

Adjuvant endocrine therapy
The presence of estrogen and progesterone recep-
tors has been the most useful predictor of response 
to hormonal therapy. Generally considered a 
favorable prognostic feature, hormone receptors are 
found relatively more frequently in postmenopausal 
(than premenopausal) breast cancers.

Postmenopausal women
Collectively, small, node-negative, hormone- responsive 
breast cancer is associated with a reasonably good 
prognosis, made even better by estrogen-deprivation 
therapy. Such survival benefits are summarized in a 
large meta-analysis of adjuvant tamoxifen in patients 
with ER-positive tumors.65 Despite the drug’s efficacy, 
not all patients respond to tamoxifen and at least half 
of all relapses and deaths occur after completing five 
years of hormonal therapy. Nonetheless, when com-
pared to surgical and other pharmacologic strategies, 
part of tamoxifen’s success was due to an improved 
tolerability profile. Hence, it is somewhat ironic 
that a major stimulus for developing new hormonal 
agents was related to adverse events associated with 
tamoxifen therapy. Because the final step in convert-
ing androgens to estrogens is catalyzed by aromatase, 
a new generation of aromatase inhibitors (AIs) was 
developed to block the synthesis of  estrogens. Based 
on superior outcomes in postmenopausal women 
with hormone receptor-positive metastatic breast 
cancer,66–68 a number of clinical trials were condu-
cted comparing one of the AIs against tamoxifen as 
adjuvant therapy for postmenopausal women who 
had completed local treatment and were eligible to 
receive adjuvant hormonal therapy. The earliest study 
evaluated safety and efficacy outcomes of anastrozole 
versus tamoxifen, or the combination of both agents 
(ie, ATAC).69 More than 9000 postmenopausal women 
with early breast cancer who completed primary ther-
apy and were eligible to receive adjuvant endocrine 
therapy were randomized to one of three treatment 
arms containing nearly equal numbers of patients. 
Eighty-four percent of the enrolled patients (7,839) 
had confirmed hormone-receptor-positive tumors. 
Planned for five years of treatment, the first analysis 
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of data was performed after a median  follow-up of 
approximately 3 years. Most of the major endpoints 
favored anastrozole alone compared to tamoxifen: 
the risk of relapse was 17% lower (HR, 0.83; 95% 
CI 0.71–0.96; P = 0.013); development of contra-
lateral breast cancer was lower (HR, 0.42; 95% CI 
0.22–0.79; P = 0.007) as well as a lower incidence 
of endometrial carcinoma (P = 0.02), clotting and 
cerebrovascular events (P = 0.0006 for both), vaginal 
bleeding and hot flashes (P , 0.0001 for both). The 
only (safety) outcome which was significantly better 
with tamoxifen involved the musculoskeletal system. 
Notably, the finding that combined therapy was not 
superior to tamoxifen alone led to the closure of that 
arm of the study.

When outcomes data were analyzed after a 
median follow-up of 8.3 years, a number of end-
points including [longer] DFS (P = 0.003), [delayed] 
 time-to-recurrence (P = 0.0001), [reduced]  distant 
metastases (P = 0.022, and [lower incidence of] 
 contra-lateral breast  cancer (P = 0.004) were signifi-
cantly improved with  anastrozole.70 These data sug-
gest the carryover effect (after 5 years of treatment) is 
significantly greater with adjuvant anastrozole.

While the clinical benefits are tempered somewhat 
by bone fractures, which occurred more frequently 
among patients receiving anastrozole (P , 0.0001) 
during the period of active treatment, the difference 
was not significant thereafter. Even though no dif-
ference in overall survival has been observed after 
a median of more than seven years, a survival ben-
efit appears to be emerging with sequential admin-
istration of anastrozole (as well as the other AIs) 
after 2 to 5 years of initial tamoxifen therapy.71–73

Results of adjuvant trials comparing letrozole or 
exemestane against tamoxifen demonstrate similar 
between-group differences favoring the AIs.74,75 Data 
accumulated over the past 10 years suggest that all 
three AIs are equally effective in improving DFS; the 
only advantage anastrozole may have is financial as it 
has only recently become available as a generic drug.

The compelling clinical evidence has led to the 
recommendation of incorporating an AI as part of the 
hormonal therapy for most, if not all, postmenopausal 
women with hormone receptor-positive early breast 
cancer. Although the selection of the AI will likely 
reside with the physician, the decision regarding initi-
ating therapy with an AI or tamoxifen may ultimately 

be made by the patient based on side effect profiles 
associated with each type of  estrogen-deprivation 
therapy. Nevertheless, the selected AI can be given 
initially for five years, or following 2–5 years of 
tamoxifen therapy for an additional five years.

Premenopausal women
Because of the concern that the inhibitory effect of the 
AIs on estrogen synthesis could be reversed in women 
with functioning ovaries,76 tamoxifen (for 5 years) 
is the only absolute endocrine intervention recom-
mended for pre- and peri-menopausal women with 
hormone receptor-positive breast cancer (outside 
of a clinical trial). Despite the unquestionable clini-
cal benefits and the purported anti-tumor carryover 
effect, a small but significant number of patients 
experience disease relapse (even during therapy or) 
after  tamoxifen is stopped. Although poorer outcomes 
had initially been reported with longer (than 5 years) 
durations of the anti-estrogen,77 two large clinical 
trials are currently being conducted to assess the 
clinical benefits of extended tamoxifen therapy (up 
to 10 years).78,79 A combined total of approximately 
24,000 patients have been enrolled in the ATLAS 
(Adjuvant Tamoxifen, Longer Against Shorter) and 
aTTom (adjuvant Treatment Tamoxifen Offers More) 
trials (Table 1); neither study has been prematurely 
discontinued because of a negative impact on DFS 
with continued tamoxifen therapy. The optimal dura-
tion of tamoxifen is, therefore, still unknown.

In the absence of chemotherapy, no apparent ben-
efits have been observed with combined estrogen 
 deprivation using an LHRH (luteinizing hormone-
 releasing hormone) agonist and tamoxifen;80 the 
same, however, may not be true with surgical ablation 
added to tamoxifen.65 This unexpected inconsistency 
is supported by data indicating that ovariectomy plus 
tamoxifen have a favorable impact on both DFS and 
OS in patients with ER-positive tumors.81  Interestingly, 
patients in this study had tumors that also over-
 expressed HER2. One other clinically relevant issue is 
the therapeutic role of chemotherapy-induced ovarian 
suppression/ablation.82,83 While it is intuitive to believe 
that younger women with  ER-positive breast cancers 
would benefit most from this outcome, a  statistically 
significant improvement in disease-free and overall 
survival, regardless of hormone receptor status and 
therapy, has been reported in premenopausal women 
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Table 1. Selected clinical trials in progress

Design Eligibility Treatment schema
ATLAS (Adjuvant Tamoxifen,  
Longer Against Shorter)
Randomized trial of 10 versus  
5 years of adjuvant tamoxifen

Premenopausal women  
who completed 5 years  
of adjuvant tamoxifen

5 additional years of  
tamoxifen vs. observation

aTTom (adjuvant Tamoxifen—  
To offer more?)
Randomized trial of 10 versus  
5 years of adjuvant tamoxifen

Women with eR+ or  
eR-unknown invasive  
breast cancer

5 additional years of  
tamoxifen vs. observation

ALTTO (Adjuvant Lapatinib And/Or  
Trastuzumab Treatment Optimisation) Study
Phase iii randomised, open label, four-arm  
study comparing lapatinib alone versus  
trastuzumab alone versus trastuzumab followed  
by lapatinib versus lapatinib concomitantly with  
trastuzumab as adjuvant therapy following  
at least four cycles of anthracycline or  
non-anthracyline chemotherapy in patients  
with HER2- overexpressing and/or amplified  
breast cancer.

Age $ 18 yrs
Performance status  
(eCOG) # 1
Non-metastatic, unilateral,  
#T3, non-inflammatory,  
primary operable, invasive  
adenocarcinoma of the  
breast

Trastuzumab × 1 yr
vs. lapatinib × 1 yr
vs. trastuzumab (12 or 18 weeks,  
by assigned design) followed by a  
six-week treatment-free interval  
followed by lapatinib (28 or 34 weeks,  
by assigned design)
vs. trastuzumab in combination  
with lapatinib for 1 yr
Patients enrolled according to one  
of two design schemas, with Design 2  
having two chemotherapy options  
(Design 2 and 2B), and will be 
randomised to one of four  
treatment regimens within each 
design schema.

SOFT (Suppression of  
Ovarian Function Trial)
Phase iii, randomised, multicentre study  
of the role of ovarian function suppression  
(OFS) in combination with either exemestane  
or tamoxifen compared to tamoxifen alone  
as adjuvant therapies for pre-menopausal  
women with endocrine-responsive  
breast cancer.

Targeted enrollment of  
3,000 premenopausal  
patients

Ovarian suppression +  
exemestane (×5 yrs) vs.
Ovarian suppression +  
tamoxifen (×5 yrs)
vs. Tamoxifen alone (×5 yrs)
Note: Suppression of ovarian  
function to be achieved by  
either LHRH agonist, surgical-  
or radiation-induced ablation

TeXT (Tamoxifen and  
exemestane Trial, iBCSG 25-02)
Phase iii randomized trial comparing  
OFS plus either tamoxifen or exemestane.

OFS (with triptorelin) from the start  
of adjuvant therapy followed by  
5 yrs of tamoxifen or exemestane.
Chemotherapy, if given, should be 
started with the triptorelin.

Endpoints Preliminary data Author comment

1°—disease recurrence and OS
2°—cause-specific deaths; second primary  
cancers; and of major events requiring 
hospitalisation.

12% reduction in the risk of  
breast cancer recurrence in  
extended arm (HR, 0.88, 
P = 0.005).

Accrual completed March 2005; 
follow-up phase.
Hormone receptor status in ∼40% of 
patients not known.

1°—disease recurrence and OS
2°—cause-specific deaths;  
second primary cancers

At a median follow-up of  
4.2 years, fewer recurrences 
among those allocated to  
10 yrs tamoxifen (415 vs. 442;  
RR = 0.94, 95% CI 0.81–1.09; 
P = 0.4).

Accrual completed March 2005; 
follow-up phase.
Hormone receptor status in 61% of 
patients not known.

(Continued)
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Table 1. (Continued)

Design Eligibility Treatment schema

Breast cancer mortality  
lower among those  
allocated 10 yrs, though  
data are immature.
Although the risk of 
endometrial cancer doubled 
with 10 yrs tamoxifen, there  
was no increase in deaths 
from endometrial cancer or 
from any other non-breast 
cancer cause.

Further follow-up required to assess 
effects on recurrence and mortality.

1°—DFS
2°—OS, TTR, TTDR, safety and tolerability, 
incidence of brain metastasis.
Analyses conducted separately for cohorts  
of patients defined by presence or absence  
of cMyc oncogene amplification, expression  
level of PTeN and presence or absence of the 
p95HeR2 receptor.

Data are awaited.

1°—DFS
2°—OS, QOL, and side effects secondary to 
induction of early menopause

Data are awaited as it may help  
define the optimal adjuvant  
endocrine therapy of  
premenopausal breast cancer.

1°—DFS
2°—OS, QOL

Data are awaited as it may help  
define the optimal adjuvant  
endocrine therapy of premenopausal 
breast cancer

who developed  (chemotherapy-induced) amenorrhea 
that lasted at least six months.49 Whether this finding 
is truly causal rather than merely correlative remain 
uncertain.

Adjuvant HeR2 therapy
The knowledge that endocrine therapy alone can 
improve survival in patients with early, hormone-
 responsive breast cancers also embraces the concept 
that specific treatment depends, in part, on identifi-
cation of unique tumor characteristics. Hence, the abil-
ity to probe the disease at the  molecular level led to the 
discovery of a novel oncogene that encodes the HER2 
protein.84 Since the pivotal report which showed that 
targeting HER2 with trastuzumab resulted in demon-
strable survival  benefits in patients with metastatic 
disease,85  numerous clinical trials have been con-
ducted in patients with  HER2-overexpressing, early 
breast cancer.86–88 The consistent findings among 
all of the trials regarding survival  benefits regard-

less of nodal status, timing of administration, and 
chemotherapy (ie,  anthracycline- or non-anthracycline-
containing) regimens, led to a new treatment stan-
dard for patients with  HER2-positive early breast 
cancer. Thus, the sequential addition of docetaxel 
(T) and trastuzumab (H) following  doxorubicin plus 
 cyclophosphamide (AC-TH) should be strongly con-
sidered for  HER2-overexpressing  early-stage breast 
cancer, especially in patients at low risk for cardio-
vascular morbidity (Table 2). An alternative regimen 
that may be used is concurrent administration of doc-
etaxel,  carboplatin, and trastuzumab (TCH).

Because of the demonstrated activity of lapatinib, 
a dual HER1/HER2 kinase inhibitor, a complex 
 four-arm phase III study (known as ALTTO,  Adjuvant 
 Lapatinib and/or Trastuzumab Treatment  Optimisation) 
comparing lapatinib and trastuzumab either alone, in 
 combination or in sequence as adjuvant therapy of 
ErbB2 overexpressing and/or amplified breast cancer 
is currently enrolling patients (Table 1).
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Neo-adjuvant therapy
In contrast to strong evidence supporting the use of 
adjuvant chemotherapy, endocrine therapy, and more 
recently, trastuzumab, results of clinical  trials  published 
over the past 10 years do not indicate a  survival  advantage 
when systemic therapy is given prior to surgery in 
patients with large though  operable,  non-inflammatory 
breast cancer.89–91  Nonetheless,  preoperative 
administration of chemotherapy is  considered standard 
of care for locally advanced, stage IIIB and some stage 
IIIA tumors; much fewer data have been published 
regarding the use of agents targeting the estrogen and 
HER2 receptors.92–94 Part of the rationale for the use 
of neo-adjuvant  therapy relates to the similar overall 
survival outcomes  regardless of extent of the surgical 
procedures.95 While not  minimizing the relevance of 
increasing the rate of breast-conserving therapy, it is 
somewhat  unfortunate that this appears to be the only 
proven benefit of  neo-adjuvant therapy.

As in the adjuvant setting, an anthracycline, a tax-
ane, and cyclophosphamide should form the backbone 
of neo-adjuvant chemotherapy regimens.  Treatment 
usually consists of four cycles of AC or up to six cycles 
of TAC. An eight cycle regimen, which consists of 
four cycles of AC followed by four cycles of docetaxel 
has also been reported to be effective.91,96 In this latter 
study, the pathological complete response rate (pCR) 
was nearly doubled with sequential use of docetaxel 
(AC-T) given preoperatively  compared to AC (26.1% 
and 13.7%, P , 0.001). Despite the higher pCR rate, 
the difference in DFS rates (HR = 0.92; 95% CI, 0.78 
to 1.08; P = 0.29) and OS rate (∼75% in all groups; 
P = 0.76) at 8.5 years of  follow-up is not signifi-
cant.97  However, among those who did achieve a pCR 
(compared to those who did not), this endpoint is cor-
related with significantly improved DFS (HR = 0.49, 
P , 0.0001) and OS (HR = 0.36, P , 0.0001) rates. 
Others have reported the same association.98 The major 
caveat is that most patients appear to derive very little 
benefit even with addition of the taxane. Still, these 
findings suggest that more patients are able to have 
BCS without adversely affecting DFS or OS.99,100

Preoperative (neo-adjuvant) systemic therapy 
 provides the clinician with a unique opportunity to 
assess real-time tumor response, an appraisal that  cannot 
be performed during the course of  adjuvant therapy. 
However, clinical response (ie, based on physical or 
radiographic examination) does not always correlate 

with pathologic response (residual disease found on 
histologic examination).  Furthermore, the criteria 
for or definition of a pCR needs to be standardized. 
Whereas the definition used by the NSABP is no evi-
dence of malignant cells in the breast, MD Anderson 
Cancer Center includes the axillary nodes as well.97,101

The use of neo-adjuvant endocrine therapy alone 
would be a desirable option in view of three important 
findings. First, the lower response rates achieved with 
chemotherapy in patients with hormone receptor-
 positive (compared to receptor- negative) tumors; 
second, the disproportionately higher  incidence of 
early, receptor-positive breast cancer in postmeno-
pausal women; and third, the  demonstrated efficacy of 
the aromatase inhibitors (AI). Two phase III trials have 
been conducted  comparing an AI to tamoxifen.102,103 
Although not large by breast  cancer clinical trial 
standards, the Letrozole P024 study  provides the 
strongest  evidence of the superiority of an AI as sole 
neo- adjuvant therapy for postmenopausal women who 
were not candidates for BCS at the time of diagnosis. 
In  double-blind  fashion, 154 patients were randomized 
to receive letrozole (2.5 mg daily) for four months; 
170 women were treated with tamoxifen (20 mg daily) 
for the same duration. The superiority of letrozole 
was observed in all study  endpoints  including clinical 
response rate (CR+PR, 55% vs. 36%; P , 0.001) 
as well as  numbers of patients who underwent BCS 
(45% vs. 35%; P = 0.022).  Interestingly, the response 
rate in those whose tumors overexpressed HER2 was 
also significantly higher in the letrozole arm (88% vs. 
21%); P = 0.0004).

Although another phase III study did not dem-
onstrate any difference among all major endpoints, 
there were a number of issues that could have influ-
enced the negative outcomes. Compared to the P024 
study, the IMPACT trial included fewer numbers 
of patients in each treatment group, smaller tumors 
(some of which were amenable to BCS at diagnosis), 
10-fold lower expression of ERs, and shorter duration 
(ie, 3 months) of hormonal therapy.

Neo-adjuvant endocrine therapy with an AI 
(ie, letrozole) alone is a reasonable option for early, 
hormone-dependent breast cancer in postmenopausal 
patients who would desire BCS and who are not likely 
be treated with chemotherapy. However, this should 
not be a routine option in otherwise healthy, younger 
women.
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A distinct clinico-pathologic disease is an entity 
known as inflammatory breast cancer. The  appearance 
of spongy dermal edema and erythema plus the absence 
of a palpable breast mass has been mistaken for an 
infectious process. Truly  inoperable disease at the 
time of diagnosis, objective responses can be achieved 
in up to 80% of patients treated with  neo-adjuvant 
 chemotherapy, most of who will then become  candidates 
for surgical resection.104  Combined  modality post-sur-
gical treatment has resulted in a dramatic improvement 
in five-year  survival  compared to those who do not 
receive any form of systemic therapy.

Because patients with locally advanced breast 
 cancer have benefited from neo-adjuvant therapy, 
the therapeutic strategy has also been applied to 
patients with early (ie, stage I or II) breast cancer. 
Although the number of patients who could have BCS 
(and who would not otherwise been  candidates for 
such a  procedure) was increased, pre-surgical  systemic 
 therapy with doxorubicin and  cyclophosphamide did 
not improve DFS and OS.90 However, subset  analysis 
of patients who achieved a pCR indicates  significantly 
lower risk of disease recurrence and  possibly improved 
long-term survival outcomes.

That attaining a pCR appears to be an  important 
predictor of survival suggests that patients with HER2-
positive, locally-advanced breast cancer could also 
benefit from pre-operative systemic therapy with tras-
tuzumab. Over the past four years, several groups have 
reported significantly higher pCRs in small numbers of 
patients who received trastuzumab as part of the treat-
ment regimen.104,105 These early findings were supported 
by results from a large phase III clinical trial that were 
presented recently.106 Compared to chemotherapy 
alone, patients who received chemotherapy plus tras-
tuzumab had significantly higher pCR rates (20% vs. 
39%; P = 0.002) and event-free survival rates, 53% vs. 
70% (HR, 0.56; P = 0.006). Furthermore, in contrast 
to one of the early studies,105 the improved outcomes 
in this trial was observed in patients regardless of con-
comitant ER status. Although not currently approved 
for use in this  setting, it is likely that trastuzumab will 
receive FDA approval as part of neo-adjuvant therapy 
in the near future.

DCIS
Not invasive by definition, DCIS (ductal carcinoma 
in-situ) has been excluded from the number of breast 

cancer diagnoses. However, if included, DCIS would 
increase the statistic by approximately 20%. Notably, 
the sharpest increase in incidence occurs during the 
fourth decade of life. Even though most breast can-
cers are diagnosed after menopause, this should not 
necessarily imply that DCIS is a precursor lesion to 
invasive disease. In fact, the prognosis is excellent 
as more than 95% of patients with DCIS have long-
term, disease-free survival with currently available 
 therapies. Nonetheless, DCIS remains a conundrum. 
For example, although not invasive, approximately 
5% of patients have sentinel node involvement at 
diagnosis. However, the significance of microscopic 
nodal involvement is still not known. Moreover, other 
than the presence of hormone receptors (which is in 
and of itself also quite variable), there is a paucity of 
other molecular markers that provide sufficient prog-
nostic information. Furthermore, while the disease 
is usually indolent, high-grade DCIS found in some 
patients is strongly associated with either tumor recur-
rence or progression to invasive breast cancer.

Considered early and limited, most DCIS is treated 
with BCS, radiation, and tamoxifen (regardless of hor-
mone receptor expression).90 The addition of tamoxifen 
was based on results following 7-years of follow-up 
showing that the addition of tamoxifen significantly 
improved DFS rates.107 This improvement was 
primarily attributable to a reduction in the incidence 
of events in both ipsilateral and contralateral breasts. 
Notably, tamoxifen reduced the rate of all invasive 
breast cancer events by 45% (P = 0.0009); the 
reduction of non-invasive breast cancer events by 
tamoxifen was not significant. Furthermore, the effect 
of tamoxifen in reducing ipsilateral breast cancer was 
irrespective of age, margin status, or presence/absence 
of comedo necrosis.

These results notwithstanding, the NSABP B-24 
study evaluated the extent to which tamoxifen benefits 
correlated with hormone receptor expression.108 Of the 
total number of tumors with information available 
related to receptor status, 77% were ER-positive. 
Among tamoxifen-treated patients, the risk of a breast 
cancer event was decreased by 59%, P = 0.0002; the 
relative risk of an event occurring in patients with 
ER-negative tumors was not significantly reduced. 
However, because of the relatively smaller numbers 
in the receptor-negative group, a meaningful clinical 
benefit could not be definitely ruled out. These 
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results are indeed consistent with previous findings 
in patients with invasive breast cancer treated with 
adjuvant tamoxifen. Estrogen receptor status should 
be routinely assessed in patients with DCIS to deter-
mine whether adjuvant tamoxifen should be included 
in the overall management program.

Prevention
While the improved survival rates are noteworthy, 
two other statistics add another perspective to the 
 disease. First, less than 10% of all patients diagnosed 
with breast cancer have metastatic disease at the time 
of presentation; and second, approximately one-third 
of the patients with early-stage disease eventually 
relapse.65 Thus, these two groups will account for the 
majority of patients who will ultimately succumb to 
the disease.

Conceivably, mortality from breast cancer will 
be even lower if the disease could be prevented or 
were altogether less common. One strategy that can 
reduce the risk of developing the disease, especially 
in women with BRCA1 and BRCA2 mutations is 
surgery.109,110 Although risk reduction can be achieved 
with prophylactic bilateral mastectomy, some patients 
have still developed breast cancer after the surgical 
procedure. Thus, while substantial the reduction in 
risk is not absolute.111,112 Three clinical studies, each 
based on the association between estrogens and breast 
cancer, have demonstrated that chemoprevention can 
reduce the risk of developing invasive breast cancer 
in patients at high-risk for the disease.90,113,114 Despite 
these historic findings, the response to using tamoxifen 
or raloxifene has been tepid, often bordering on indif-
ference. The lack of a uniform buy-in is frequently 
attributed to concerns about the toxicities of treat-
ment. Tethered to this concern is the fact that large 
numbers of otherwise healthy women would need to 
be treated in order to reduce the incidence of a rela-
tively small absolute number of cancers. Because the 
issue of routine prophylaxis for high-risk women is 
largely dependent on benefits and risks of treatment, 
it is reasonable to re-consider the important aspects of 
chemoprevention. First, a comparative trial between 
tamoxifen and raloxifene in postmenopausal women 
has shown that while breast cancer risk reduction is 
comparable, therapy with raloxifene is not associ-
ated with an increased risk of endometrial cancer.114 
It is also important to note that development of this 

second malignancy does not appear to be increased 
(and may even be less) in premenopausal women 
treated with tamoxifen.115,116 Second, only tamoxifen 
has been shown to reduce the risk of breast cancer in 
premenopausal women. Third, while most toxicities 
of tamoxifen occur during the period of treatment, the 
carry-over effect of risk-reduction benefits extends 
far beyond the treatment period.117 In essence, the 
therapeutic index improves substantially with time. 
Fourth, early retrospective analysis of CYP2D6 poly-
morphisms provided exciting information regarding 
identification of high-risk patients who would most 
likely benefit from tamoxifen.118–120 However, con-
flicting results of a recent genomic study have led to 
confusion regarding a particular subset of patients 
who should not be treated with tamoxifen.121 Hence, 
routine evaluation of CYP2D6 polymorphisms is 
 currently not recommended.

Quality of life
Even though careful assessment of tumor  characteristics 
has been instrumental in the management of the dis-
ease, it is clear that cure has not been achieved in all 
patients with early breast cancer. Equally important, 
though perhaps less appreciated, is the psychological 
toll the disease exacts on the patient.

While society is much more conscious about breast 
cancer diagnoses today, this was not the case 30 years 
ago. Our current culture would likely be unnerved by 
the chilling reality that prior to 1980 most patients 
with the disease were never told their diagnosis 
because of the emotional response it would evoke.122 
Although women with breast cancer now have the 
opportunity to be intimately involved in treatment 
decisions, they have also espoused a need for ensuring 
that their psychosocial well-being is cared for as well. 
Commonplace fears, once fueled by the mutilating 
surgery and its subsequent assault on femininity and 
sexuality, are still present and manifested in similar 
ways.123,124 In addition to the broad range of affective 
disorders associated with the diagnosis and surgery, 
cognitive deficits experienced by patients may also be 
caused by chemotherapy and hormonal therapy.125

As breast cancer survival continues to improve it 
is conceivable that many patients with early disease 
will not die of the malignancy but rather heart-and 
 diabetes-related complications which claim the lives of 
approximately 435,000 American women  annually.126 
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Considering the already high prevalence (ie,  estimated 
50 million Americans) of metabolic syndrome and its 
association with cardiovascular  disease and type 2 
diabetes, it is concerning that some breast cancer treat-
ment, especially estrogen- deprivation strategies, can 
affect quality of life by increasing the risk of developing 
this potentially  morbid syndrome.127–130

One additional component of the management of 
patients with breast cancer that impacts both physical 
and psychosocial outcomes is supportive care. While 
advances in supportive care are, at least, partly respon-
sible for improving both types of outcomes, more 
efficacious anti-tumor strategies may also be accom-
panied by additional stressors and burdens in terms of 
side effects and duration of therapy. A prime example 
relates to women with early, hormone  receptor-positive 
breast cancer who are likely to receive adjuvant endo-
crine therapy for up to 10 years, of which three to 
eight years may be with an aromatase inhibitor (AI). 
The negative impact of AIs on bone mineralization, 
however, may be prevented or attenuated by adjunctive 
bisphosphonate therapy.131 More intriguing were the 
results from a clinical trial that adding a bisphosphonate 
to endocrine therapy significantly prolonged disease-
free and relapse-free survival compared to endocrine 
therapy alone.132 While provocative, these findings do 
not change the current standard of care as the results 
must be confirmed by a larger clinical trial.

The Inquest
A number of issues need to be resolved or at least 
further clarified. First, the proposed change in 
guidelines regarding screening mammography. While 
the timing of the announcement by the USPTF sug-
gests that the current recommendations were influ-
enced, at least in small part, by a very fragile economy 
and an eye on reforming the delivery of health care, 
it is also be somewhat counterintuitive because late 
diagnoses in a subset of younger women are likely 
to result in higher overall treatment costs as well as 
a greater risk of dying from the disease. Second, the 
current  practice of performing a CALND in patients 
who have a  positive sentinel node is  supported by 
the greater accuracy of SNB, the belief that (even) 
 micrometastasis is clinically relevant, and the 
 observation that axillary dissection contributes to 
improvement in survival. Nonetheless, the divergent 
results of published  studies also suggest that CALND 

may be safely avoided in a subgroup of cases. The 
credibility of this conclusion may be linked to con-
temporary tumor characteristics, method of detection, 
and gene expression profiles. The latter is especially 
noteworthy because of its role in predicting prognosis 
as well as identifying a subgroup of patients unlikely 
to benefit from adjuvant  chemotherapy (more of 
which is discussed below). Third, uncertainty still 
persists with regards to whether ovarian suppression 
plus tamoxifen or an AI  (in addition to  chemotherapy) 
is more effective in  premenopausal patients without 
 occurrence of amenorrhea. The results of two phase III 
 trials (SOFT,  Suppression of Ovarian  Function Trial; 
TEXT,  Tamoxifen and Exemestane Trial)  currently 
in  progress are expected to provide answers to this 
 therapeutic dilemma which will  further  optimize adju-
vant endocrine therapy for hormone receptor-positive 
breast cancer (Table 1). As clinical trials attempt to 
clarify the role of castration in premenopausal women 
with hormone- dependent breast cancer, it is equally 
important that these studies also assess the overall 
impact inducing menopause has on the physical, psy-
chological, and emotional  well-being of these patients. 
Fourth, a  lesson learned from hormonal therapy of 
breast cancer that needs to be applied to HER2-positive 
disease is the incorporation of genomics in treatment 
decisions. Just as there is a subset of patients with ER-
positive breast cancer who do not appear to benefit 
from addition of  chemotherapy (to hormonal therapy), 
there may be an  analogous subgroup of patients with 
ER- and  HER2-positive tumors who may benefit from 
 therapies targeting each receptor alone.  Discovery of 
such genomic and/or proteomic profiles will reduce 
the incidence and severity of toxicities  associated 
with the  addition of  chemotherapy.  Furthermore 
and in contrast to  hormonal therapy, no subset of 
patients who benefits from trastuzumab therapy 
alone has been identified. However, this notion may 
not be absolutely valid because most of the  clinical 
trials did not enroll patients with  node-negative, 
 HER2-positive tumors  measuring ,1 cm. Indeed, 
retrospective data indicate that patients with 
HER-2 positive T1a (.0.1 but #0.5 cm) and 
T1b (.0.5 cm #1 cm) tumors in their greatest dimen-
sion who were treated with surgery +/-  radiation only 
had a significantly higher risk of recurrence than 
patients with  HER2-negative disease.133,134 These data 
suggest that the subgroup of patients with very small 
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HER2-positive tumors may benefit from adjuvant 
therapy targeting the receptor alone. Fifth, the cou-
pling of standard of care with many uncertainties 
appears to be somewhat paradoxical. Yet, this is appli-
cable to adjuvant trastuzumab. While the improved 
survival outcomes appear to hinge on administering 
adjuvant trastuzumab for one year, similar benefits 
may result with much shorter durations of therapy.88 
Hence, 12 months may not be the optimal duration 
of therapy. In addition, outcomes data suggest that 
the  combination of docetaxel (T), carboplatin (C) 
and trastuzumab (H) may be a  reasonable  alternative 
to standard anthracycline-based regimens.135 The 
latter consideration is based on most recent results 
of the BCIRG 006 study which indicated significant 
improvements in DFS and OS with TCH and AC-TH 
compared to AC-T. Notable also, the small numerical 
DFS advantage observed in the AC-TH arm was 
achieved with greater toxicity in almost all parameters 
measured; a higher incidence of congestive heart fail-
ure and acute leukemia diagnoses occurring only in 
patients receiving AC as part of their treatment. While 
these data suggest that anthracycline-based regimens 
may not be truly superior, the other numerical reality is 
that more patients in the TCH arm die of breast cancer 
than heart disease and leukemia. Because the absolute 
(though small) survival benefits must be balanced 
against the (relatively low) incidence of cardiac and 
neoplastic disease, the patient should be informed of 
the  alternatives and involved in making the  decision. 
Sixth, the higher risk of developing CNS disease as 
the first site of recurrence among patients receiving 
trastuzumab suggests that a small molecule inhibitor 
of the HER2 kinase may be more effective in the 
adjuvant setting.87,136 This issue is one of the  secondary 
objectives of the ALTTO clinical trial (ClinicalTrials.
gov Identifier: NCT00490139). Seventh, the 
demonstrated efficacy of the third-generation AIs 
suggests that this class of agents may be potentially 
better than tamoxifen as adjuvant therapy for DCIS. 
The completion of NSABP B-35 comparing anastro-
zole and tamoxifen as adjuvant therapy for five years 
plus radiation following lumpectomy in postmeno-
pausal women with DCIS will provide comparative 
outcome measures related to DFS, OS, and especially, 
quality of life (QOL). It will be equally imperative 
to follow these patients long after adjuvant hormonal 
therapy is completed.

The Dream
The concept of targeted therapy may have originated 
with the treatment of hormone-responsive breast can-
cer but other malignant diseases such as chronic myel-
ogenous leukemia, multiple myeloma, and  carcinomas 
of the kidney, colon, and even lung  provide the sub-
stantial evidence for its continued evolution.  Success, 
however, has not been  absolute. For example, although 
endocrine therapy is the  treatment of choice for hor-
mone receptor-positive breast  cancer, as many as 40% 
of ER-positive tumors does not respond to estrogen 
deprivation. The same can be said for  targeted treat-
ment of HER2-positive breast tumors. Furthermore, 
and though highly specific, these agents often are not 
necessarily tumor selective as evidenced by their side 
effect profiles.

The future clear lies in tailored individualized 
therapy. Arguably, the most significant advance in the 
management of early breast cancer over the last 
decade has been the application of genomics to deter-
mine the risk of disease recurrence.137 Grouped by 
Oncotype DX recurrence scores (RS), three subgroups 
of patients with hormone receptor-positive, node-
negative breast cancer have emerged; a low-risk group 
(RS ,18) who can be treated with oral endocrine 
therapy alone and a high-risk group (RS $31) who 
achieved significant benefit from addition of chemo-
therapy.138  Treatment of the third group (intermediate 
risk, RS 18–30) has been more challenging as the 
benefits of adding chemotherapy is not pronounced. 
A large clinical trial (known as TAILORx) currently 
in progress has been specifically designed to address 
this issue. While this study may provide additional 
insight regarding the value of chemotherapy in this 
subgroup, it is conceivable that the process of refining 
risk recurrence scores can be improved by combining 
the RS with pathological (P) and clinical (C) charac-
teristics. Preliminary results that this may indeed be 
possible were reported recently.139 By means of a 
retrospective meta-analysis, the investigators assessed 
risk of distant recurrence at 10 years using both RS 
and pre-selected P (ie, tumor size and grade) and C 
(ie, patient age) features. The  combined RSPC risk 
index resulted in significantly fewer patients being 
classified as intermediate-risk compared to the RS 
alone (18% vs. 26%; P = 0.001),  respectively. Hence, 
it may be possible in the near future to further enhance 
individual treatment decisions.
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Even though the full impact of genomics on breast 
cancer has not been realized, it is conceivable that 
proteomics could provide an even better (tailored) 
fit between patient, tumor and treatment. This notion 
is supported by the fact that one gene can produce 
 multiple versions of a specific protein. In addition, 
compared to the relatively stable genome, proteins 
are altered constantly in response to internal and 
external stimuli. As such, unique proteins may be 
associated with risk of cancer development,  detection 
of early disease, response to, and adverse effects 
of, therapy, as well as early recurrence and overall 
 prognosis.  Harnessing the potential of proteomics 
will be a daunting challenge, perhaps none more so 
than tumor-associated proteins. While identification 
of selective candidate proteins can provide a glimpse, 
recognition of incriminating protein patterns or sig-
natures will further delineate the foe.
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