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Advances in prevention, diagnosis and genetics
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Identifying and assessing women at high risk for
breast cancer

JE Garber

Dana Farber Cancer Institute, Boston, MA, USA

Breast Cancer Research 2009, 11(Suppl 1):S1 (doi: 10.1186/bcr2262)
There has been progress in the identification of factors that confer
important risk for the development of breast cancer. The factors
include: heritable mutations in susceptibility genes; exposure to
therapeutic radiation during breast development (as for Hodgkin's
disease survivors who received therapeutic radiation to the chest); and
histologic lesions, including LCIS and atypical hyperplasias.

Testing for mutations in the BRCAT and BRCAZ2 breast ovarian cancer
susceptibility genes has become part of the established care of breast
cancer patients. Genetic information from BRCA1/2 testing is used to
help healthy at-risk women to avoid breast and/or ovarian cancer, and
ultimately to avoid death from those cancers. Data accumulated over
the past decade have provided evidence that breast cancer
surveillance can be improved with the addition of breast MRI, that
prophylactic oophorectomy substantially reduces the risk of ovarian
cancer and, when performed before menopause, can reduce the risk of
breast cancer as well, and that prophylactic mastectomy reduces the
risk of breast cancer by more than 90%.

It has been observed that approximately 80% of BRCA7-associated
breast cancers are negative for ER, PR and HER2 (so-called triple
negative) and cluster with basal-like breast cancers by DNA microarray,
while 80% of BRCAZ2-associated breast cancers are ER* and PR+, but
HER2 negative, and luminal. These data are surprising given the close
relationships between these genes in their DNA repair activities, and
raise some concern that hormonal interventions will not successfully
reduce the risk of BRCA1-associated breast cancers. Other strategies
may be necessary to reduce breast cancer risk for this group.

Genetic information has been shown to have important implications for
women with breast cancer as well. Women with strong family histories
of breast and/or ovarian cancer, and women diagnosed before age 40
may consider testing at the time of breast cancer diagnosis if they
would use the information to make treatment decisions. Some women
choose bilateral mastectomies over breast-conserving treatment if they
learn that their risk of second primary breast cancer exceeds 50%, and
if their prognosis from the original breast cancer is good. Some women
opt for oophorectomy as part of the management of their ER* breast
cancer if they are premenopausal mutation carriers (and could
participate in TEXT).

Recently, novel agents, the PARP inhibitors, have been shown to be
effective in the phase Il trials in women with BRCA71 or BRCA2
mutations and metastatic ovarian or breast cancer. These drugs target
DNA repair pathways that are particularly vulnerable in women with
BRCA1/2 mutations. The agents may also be effective in women with
sporadic breast cancer, and are currently in trials in Europe and the
United States alone and in combination with cytotoxic agents.
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Magnetic resonance imaging for diagnosis, staging,
and follow-up

M Morrow

Memorial Sloan-Kettering Cancer Center, New York, NY, USA

Breast Cancer Research 2009, 11(Suppl 1):S2 (doi: 10.1186/bcr2263)
There is considerable debate regarding the role of magnetic resonance
imaging (MRI) in the management of the breast cancer patient. MRI
should not be used as a diagnostic test to exclude the presence of
carcinoma. In one multi-institutional study of 1,004 women, the positive
predictive value of MRI was 72%, and the overall sensitivity 88% [1].
Recognition that MRI identifies additional areas of cancer not detected
by other imaging modalities in an average of 16% of breast cancer
cases [2] has led to great interest in its use to select women for breast-
conserving surgery (BCS). Suggested benefits of MRI include a
reduction in margin positivity and conversion from BCS to mastectomy,
and a decrease in local recurrence rates. Several retrospective studies
and one prospective randomized [3] trial have addressed the impact of
MRI on the short-term surgical outcomes. These studies have uniformly
failed to demonstrate a benefit for MRI. In the prospective randomized
Comparative Effectiveness of Magnetic Resonance Imaging in Breast
Cancer (COMICE) trial, re-excision was required in 10% of the MRI
group and 11% of the non-MRI group, with conversion to mastectomy
in 6% and 8%, respectively. Most studies show that MRI approximately
doubles the overall likelihood of undergoing mastectomy without
decreasing unplanned mastectomy. Solin and colleagues examined the
effect of MRI on local recurrence after BCS with radiation therapy (RT)
and on contralateral cancer [4]. At 8 years the incidence of contra-
lateral cancer was 6% in both the MRI and non-MRI groups, and local
recurrence was seen in 3% of those with an MRI at diagnosis and in
4% of those without. The repeated observation that MRI finds two to
four times as much disease as becomes evident as local recurrence
indicates that the majority of this disease is controlled with RT. In
addition, the existence of local recurrence after mastectomy indicates
that some local recurrence is a manifestation of biologically aggressive
disease (first site of metastases), which is unlikely to be influenced by
the use of MRI. Current indications for the use of MRI in patients with
breast cancer include: known or suspected BRCA1&2 mutation carriers
who choose not to undergo bilateral mastectomy; patients presenting
with metastases to the axillary nodes and no evident breast tumor;
patients with Paget's disease of the nipple and no evident breast tumor;
or the uncommon patient with a major discrepancy between clinical
findings and the results of mammography and ultrasound.
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A benefit for MRI in the follow-up of the breast cancer patient is also
unproven. Local recurrence after BCS and RT is uncommon, occurring
in fewer than 8% of patients at 10 years. The size of the local
recurrence is not a prognostic factor, and the idea that early detection
will improve prognosis does not reflect the biology of local recurrence.

The treatment of local recurrence regardless of size is mastectomy, and

salvage mastectomy results in local control in 85 to 95% of patients.

These good outcomes must be weighed against the cost of MRI, the

high rate of short-interval follow-up and biopsies generated, and the

lack of a clear rationale for using the examination for follow-up.
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Genetic profile sets: differences and preferences
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High-throughput genetic analysis of breast cancer results in improved
classification of breast cancer and can be used to identify prognostic
and predictive factors. These prognostic and predictive factors are
increasingly useful to guide therapy decisions in individual breast
cancer patients.

There is a rapidly increasing body of literature on gene expression
signatures associated with prognosis; and on gene expression
signatures associated with response to specific systemic treatment,
including chemotherapy, hormonal therapy and HER2 targeted therapy.
The main prognostic profiles published to date are a 70-gene signature
identified by our group in the Netherlands Cancer Institute (Amster-
dam, the Netherlands); a 76-gene prognosis profile identified by investi-
gators from Erasmus Medical Centre (Rotterdam, the Netherlands; a
21-gene recurrence score developed by the company Genomic Health
(Redwood City, USA); and a genomic-grade signature developed by
investigators at the Institut Bordet (Brussels, Belgium).

Breast cancer is a very heterogeneous disease, and prognostic and
predictive profiles may differ in breast cancer subtypes. We are there-
fore currently performing gene expression profiling studies, assessment
of DNA copy number changes and miRNA expression profiles in triple-
negative breast cancers (n = 96) and HER2-positive breast cancers
(n=140).

Prognostic classifiers can be used to identify patients that will benefit
most from adjuvant systemic therapy, but other classifiers will be
needed to decide which treatment should be given.

To guide the choice of chemotherapy, hormonal therapy and targeted
therapy, neoadjuvant studies are well suited to identify predictive
factors for therapy response. For this purpose, we have analysed gene
expression profiles in pretreatment biopsies of 191 patients treated
with neoadjuvant chemotherapy; and patients with HER2-positive
breast cancer treated with the combination of chemotherapy and
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trastuzumab. Our results and studies from various other groups show
that basal-type/triple-negative tumors show a pathological complete
remission in 30 to 40% of cases; as compared with <56% in luminal-
type tumors. It has been more difficult to identify gene expression
profiles associated with response to chemotherapy and response to
trastuzumab using supervised classification techniques. Research
aimed at the identification of genetic classifiers for responsiveness to
specific systemic therapies is expanding rapidly and should lead to
clinically useful tests in the coming years.

At present, there are several ongoing randomised clinical trials investi-
gating genetic profiling in guiding adjuvant systemic therapy; and in
neoadjuvant systemic therapy. These studies will enable us to better
understand differences between genetic sets; and will allow us to develop
our preferences based on results obtained in large well-controlled trials.
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Molecular heterogeneity of breast cancer:
implications for treatment and clinical trial design

L Pusztai
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Breast Cancer Research 2009, 11(Suppl 1):S4 (doi: 10.1186/bcr2265)
Comprehensive molecular analysis of breast cancer indicates that
breast carcinoma is not a single disease with heterogeneous
morphology and variable hormone receptor expression, but a collection
of molecularly distinct neoplastic diseases of the breast. The
magnitude of molecular differences that are seen between estrogen
receptor (ER)-positive and ER-negative cancers at the mRNA expres-
sion or the DNA copy number level are similar to the extent of
molecular differences that distinguish acute myeloid leukemias from
lymphoid leukemias. The clinical differences between ER-negative and
ER-positive cancers have long been recognised and the recent
genomic data provided further evidence that these cancers represent
different diseases. Furthermore, two major groups within the ER-
positive cancers can also be easily recognised at the molecular level:
one that corresponds to high-grade, highly proliferative tumors; and the
other to lower-grade cancers with low proliferation rate. These two
molecular subsets have very different prognosis: the former group is
less sensitive to endocrine therapy and has poor prognosis but is more
sensitive to cytotoxic drugs, and therefore adjuvant chemotherapy may
improve outcome. The latter group has excellent prognosis with
endocrine therapy alone, and does not appear to benefit much from
adjuvant chemotherapy. Several different molecular assays can assist
in distinguishing between these different prognostic subsets of ER-
positive cancers; the most commonly used commercial test in the
United States is Oncotype DX; however, the MammaPrint and
GenomicGrade molecular assays are also able to identify ER-positive
patients with excellent prognosis with endocrine therapy. In the ab-
sence of the statistically more accurate multivariate molecular predic-
tion models, the histologic grade, HER2 status and Ki67 may be used
as a poor man's alternative to estimate prognosis and chemotherapy
sensitivity of ER-positive cancers. The recognition that breast cancer is
not a single disease has important consequences for clinical trialists
and academic investigators. Different diseases require separate clinical
trials, and different biomarkers may be needed to predict response or
prognosis accurately in the different disease subsets. Different clinical
issues are pressing for the different types of breast cancers, better
systemic therapies are needed for triple receptor-negative cancers,
proper sequencing and length of adjuvant endocrine therapy is an
issue yet to be clarified for endocrine-sensitive ER-positive cancers,
and optimal use of chemotherapy and better drugs are needed for the
poor-prognosis ER-positive cancers. It is also apparent that different
biomarkers are needed for the different cancer subsets. For example,
proliferation-related markers are strongly prognostic and also predictive
of chemotherapy sensitivity among ER-positive cancers but these same
markers are not predictive in ER-negative cancers.

Traditional breast cancer studies where all patients with cancer of the
breast are eligible for the same therapy will soon be regarded as naive



as a clinical trial proposal to treat all acute and chronic leukemias with
the same drug in a single trial and perform subset analysis for the
various cytologic types at the end.
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Clinical utility and future of genetic profiles for breast
cancer
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The era of breast cancer as a single disease, and one-size-fits-all
treatment, has passed. Hormone receptor status has allowed us to
identify two phenotypic subtypes of breast cancer superimposed on
the existing light microscopic histologic classifications, and in recent
years HER2 has added a third axis of categorization. These three
markers (ER, PR, and HER2) share the fact that they are linked
inextricably to treatment decisions as the functional targets of specific
agents and therefore to a degree the treatment has defined the
disease. With the availability of molecular subtyping relying on mRNA
in paraffin-embedded tissue or fresh-frozen material, precise assess-
ments of gene loci for amplification, deletion, or mutation, and the
development of high-throughput techniques, we now are at the begin-
ning of an era when it may be possible and appropriate to generate a
genetic profile for each patient’s tumor such that we will subset breast
cancer further and will tailor therapy for these subsets. Already two
commercial tests are available to clinicians (Mammaprint and
OncytopeDx), each offering prognostic information based on a collec-
tion of genes — and the latter also providing predictive information with
regard to the value of chemotherapy. Each is currently being tested in
prospective studies to provide additional information about how best to
integrate them into routine care. On the horizon are newer and
potentially more informative techniques, such as representational
oligonucleotide microarray, a version of comparative genomic
hybridization, which can provide more detail regarding gene amplifica-
tions and deletions. This presentation will review the available
technologies and discuss their potential clinical utility.

SYMPOSIUM 1l

New surgical approaches
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Axillary staging: new approaches and treatment of
minimal disease

MTFD Vrancken Peeters

Department of Surgery, National Cancer Institute, Antoni van
Leeuwenhoek Hospital, Amsterdam, the Netherlands

Breast Cancer Research 2009, 11(Suppl 1):S6 (doi: 10.1186/bcr2267)
Axillary staging is necessary since 30 to 40% of patients with curable
breast cancer will have metastases in the axilla. Years ago, the most
radical method of staging was performed: an axillary clearance.
However, in patients with a negative axilla, who make up 60 to 70% of
all patients, this lymph node dissection has no additional value. Today,
with the sentinel node procedure it is possible to offer patients
accurate staging of the axilla without the morbidity of axillary clearance.
Discussion has now started about the fact that there are subgroups of
patients in which the risk of axillary metastases is so low that axillary
staging can be omitted. Furthermore, it is standard practice to perform
axillary clearance in patients with positive sentinel lymph nodes.
However, studies show that, of patients with a positive sentinel lymph
node, 40 to 60% have no additional involved lymph nodes.

The following dilemmas, which are all related to minimal disease, are
therefore still open for debate and will be discussed in the
presentation: Is a sentinel node procedure necessary when only
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minimal disease is present in the breast? Is axillary treatment necessary
when only minimal disease is present in the node? What is the role of
the PET/CT scan in axillary staging in minimal disease? How can we
stage the axilla after primary systemic treatment when potentially only
still minimal disease is present?
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Surgical management of the breast and axilla after
neoadjuvant treatment: the role of sentinel node
biopsy

EP Mamounas':2

"Aultman Cancer Center, Canton, OH, USA; 2Northeastern Ohio
Universities College of Medicine, Rootstown, OH, USA

Breast Cancer Research 2009, 11(Suppl 1):S7 (doi: 10.1186/bcr2268)

Several unique surgical issues arise in the management of patients
who are selected to receive neoadjuvant systemic therapy. These
involve the original diagnostic assessment of the extent of disease in
the breast and axilla, the preoperative planning, and ultimately the
surgical management of the primary breast tumor and that of axillary
lymph nodes. Careful consideration of these issues is critical in order to
maximize local control of the disease, while minimizing the extent of the
required surgical resection and the ensuing surgical morbidity.
Adequate diagnostic assessment with core needle biopsy before
initiation of neoadjuvant systemic therapy ensures the presence of
invasive carcinoma and provides adequate material for routine
biomarker evaluation (such as ER, PR and HER-2 neu), while minimally
disturbing the primary breast tumor. Consideration should also be
given to assessing the status of axillary nodes by minimally invasive
techniques such as ultrasound of the axilla with fine needle aspiration
of suspicious nodes. Optimal preoperative planning aims at accurately
determining the patterns of primary tumor shrinkage and the amount
and location of any residual disease in the breast.

Surgical treatment after neoadjuvant systemic therapy focuses on the
management of the primary breast tumor and that of axillary lymph
nodes. Regarding the primary breast tumor, several studies have
shown that neoadjuvant systemic therapy converts a proportion of
mastectomy candidates to candidates for breast-conserving surgery.
Neoadjuvant systemic therapy can also decrease the amount of breast
tissue that needs to be removed at lumpectomy even in patients who
are lumpectomy candidates at presentation.

Neoadjuvant systemic therapy (primarily neoadjuvant chemotherapy)
downstages axillary lymph nodes in up to 30 to 40% of the patients.
Although this observation was of little clinical significance when axillary
node dissection was the sole method for staging the axilla, the
development and validation of sentinel lymph node biopsy (SNB) has
provided an additional potential advantage for neoadjuvant chemo-
therapy; that is, the possibility of decreasing the extent and morbidity of
axillary surgery. This approach is, naturally, predicated on the premise
that SNB is feasible and accurate following neoadjuvant chemo-
therapy. Initially, small, single-institution studies examined the efficacy
of lymphatic mapping and the accuracy of SNB after neoadjuvant
chemotherapy with significant variability in the rate of SN identification
and in the rate of false negative SN [1]. However, when these studies
are examined collectively [1,2] or when larger, multicenter datasets are
analyzed [3], SNB after neoadjuvant chemotherapy appears to have
similar performance characteristics to those of SNB before systemic
therapy [4-6].

Some have proposed that candidates for neoadjuvant systemic therapy
should have SNB before, rather than after, neoadjuvant systemic
therapy so that information on the status of the axillary nodes be
obtained without the potential confounding effects of systemic
treatment, and sentinel node-negative patients can avoid axillary
dissection [7-9]. Although this approach may be useful in patients who
will not need systemic therapy (that is, chemotherapy) if the SN is
negative, it is not generally useful for the majority of candidates for
neoadjuvant systemic therapy, for whom little — if any — is to be gained
by knowing the pathologic nodal status upfront. In addition, this
approach commits patients to two surgical procedures and does not
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take advantage of the downstaging effect of neoadjuvant chemo-

therapy on the axillary nodes.
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Immediate versus delayed repair of partial
mastectomy defects in breast conservation
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The University of Texas MD Anderson Cancer Center, Houston, TX, USA
Breast Cancer Research 2009, 11(Suppl 1):S8 (doi: 10.1186/bcr2269)
Introduction The authors previously compared the local tissue re-
arrangement, breast reduction, and latissimus dorsi flap reconstruction
techniques for repairing partial mastectomy defects and showed the
benefits of breast reduction.
Methods In the present study, the authors focused solely on factors
influencing outcome in 41 patients who underwent repair of a partial
mastectomy defect using breast reduction.
Results Tumor location had a significant effect on the design of the
parenchymal pedicle (P = 0.05). Most repairs were performed with an
inferior pedicle. Fifty percent of the lower outer and central quadrant
tumors required an amputative design with a free nipple graft. The
complication rates for immediate and delayed repair were 24% and
50%, respectively. The superior pedicle was associated with the highest
complication rates. Tumors in the upper outer quadrant of the breast
were associated with the highest complication rate (35%). Ninety
percent of patients with planned repairs had a viable nipple—areola
complex (P = 0.05) and did not require a free nipple graft. More
favorable cosmetic outcomes were achieved using an inferior pedicle;
less favorable cosmetic outcomes were achieved for tumors in the
upper inner quadrant of the breast. Larger defects did not result in less
favorable cosmetic outcomes than smaller defects. Only 7% of patients
had a positive tumor margin. Five percent of patients developed local
breast cancer recurrence after a mean follow-up of 36 months.
Conclusions The authors provide practical guidelines for repairing a
partial mastectomy defect using breast reduction that should minimize
the occurrence of complications and optimize the cosmetic outcome [1].
Reference
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reduction technique in patients undergoing breast conserva-
tion therapy. Plast Reconstr Surg 2007, 120:1755-1768.

S9
Prophylactic contralateral surgery: current
recommendations and techniques
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Breast Cancer Research 2009, 11(Suppl 1):S9 (doi: 10.1186/bcr2270)
The use of contralateral prophylactic mastectomy (CPM) from both
invasive cancer and ductal carcinoma in situ is increasing in the United
States [1], in spite of the fact that only 3% of breast cancer patients in
the Surveillance, Epidemiology, and End Results database developed a
contralateral cancer at 5 years [2]. Endocrine therapy and trastuzumab,
both widely used as adjuvant therapy, reduce the incidence of
contralateral cancer by about 50%, suggesting that the risk of
contralateral cancer in women treated today is quite low.
Most guidelines for prophylactic mastectomy address women at high
risk, not women with unilateral cancer. Known or suspected BRCA
mutation carriers who develop unilateral cancer have a 40 to 60% risk
of developing a contralateral cancer, and CPM is accepted as
appropriate therapy in this circumstance.
To address the issue of what kind of women undergo CPM, we
identified 477 patients who had the procedure at Memorial Sloan-
Kettering Cancer Center within 1 year of a unilateral cancer diagnosis
and compared them with 2,600 women undergoing unilateral mastec-
tomy in the same period (1997 to 2005). CPM patients were younger
(median 46 vs 53 years; P <0.0001), had smaller tumors (1.2 vs 1.8
cm; P <0.0001), and were less likely to have positive nodes (47 vs
57%; P <0.0001). Hormone receptor and HER2 status did not differ
between cases and controls. Although 68% of CPM patients reported
a family history of breast cancer, only 2% underwent genetic testing.
Of these, 34 (7%) were found to have a mutation. The pathology
specimens of 6% of patients undergoing CPM were found to contain
malignancy (eight invasive, 20 ductal carcinoma in situ).
When CPM is performed, it should be done to the same anatomic limit
as a therapeutic mastectomy. Skin sparing to facilitate reconstruction is
appropriate, but flaps should be the same thickness as is used in a
therapeutic mastectomy. The use of nipple sparing is controversial [3].
In order to maintain a blood supply to the nipple areolar complex, some
breast tissue must be left behind. Most studies of local recurrence after
nipple preservation have been limited to patients with breast cancer,
and little is known about its use in the prophylactic setting, particularly
regarding risks in BRCA carriers. However, local recurrence is
uncommon after nipple sparing for cancer treatment, and improved
body image and psychological adjustment after nipple sparing has
been reported [3], making this option worthy of consideration in
patients undergoing CPM.
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Advances in radiotherapy
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Other new radiotherapy techniques
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Objective To report the NYU research on novel radiation therapy of
breast cancer. Radiation therapy has enabled effective breast preser-
vation in the majority of newly diagnosed breast cancer patients. This
milestone in the history of breast cancer management is currently
revisited to identify the optimal selection of target and fractionation,
while assuring minimal radiation exposure of normal tissues adjacent to
the breast.

Methods Five consecutive prospective trials explored hypofraction-
ated, accelerated regimens of breast radiotherapy that also aim at
optimal normal tissue sparing.

Results After pilot-testing a 3-week prone regimen of IMRT to the
breast with a concomitant boost to the tumor bed, we have
prospectively studied in a cohort of 400 women whether a prone
versus a supine setup for treatment was superior at sparing lung and
heart tissue, while assuring target (index breast) coverage. The results
of this trial indicate that the prone setup is superior in >90% of
patients.

The prone setup also characterizes our two studies of partial breast
irradiation delivered over five fractions of 6 Gy each. At NYU this
approach is only offered to the subset of patients at the lowest risk of
local recurrence after breast-conserving surgery, postmenopausal
women with T1 lesions, resected with negative margins. Results at a
median follow-up of 5 years demonstrate 2% local recurrence rate.
Conclusions Breast radiotherapy after breast-conserving surgery can
be safely delivered over 3 weeks. A prone technique enables optimal
sparing of the lung and heart in the majority of patients. Current
research focuses on a prone setup that includes level Il and
supraclavicular lymph nodes in patients with positive lymph nodes, to
enhance sparing of the lung and heart.

SYMPOSIUM IV

Changes in preoperative treatment
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Biomarkers and predictive factors of response to
neoadjuvant treatment
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"Royal Marsden Hospital, London, UK; 2Royal Bournemouth Hospital,
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Breast Cancer Research 2009, 11(Suppl 1):511 (doi: 10.1186/bcr2272)
Introduction Neoadjuvant therapy provides a unique and powerful
opportunity to derive biopsy material before, during and subsequent to
the treatment of otherwise untreated breast cancers and, by measuring
the expression of biomarkers in these, to study the biology of the
disease in vivo. We have conducted such studies involving endocrine
therapy or chemotherapy and have focused on the concept that
measurement of change in expression of critical biomarkers shortly
after starting therapy may be more closely associated with clinical
outcome than before therapy.

Endocrine therapy The IMPACT trial, in which over 300 ER* patients
were treated with tamoxifen or anastrozole or the combination, revealed
that change in the proliferation marker Ki67 was greater with
anastrozole than with either of the other arms, a result parallel to the
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drug's greater effectiveness in the far larger and longer ATAC adjuvant
trial. In addition, Ki67 after 2 weeks was more predictive of recurrence-
free survival than pretreatment Ki67 [1]. The value of on-treatment Ki67
as an index of long-term outcome is being studied in detail in the
4,000-patient Perioperative Endocrine Treatment for Individualised
Care (POETIC) trial. The combination of on-treatment Ki67 with
standard clinical features has allowed the derivation of a Preoperative
Endocrine Therapy Index, which identified a group of patients with a
very low likelihood of relapse on endocrine treatment alone [2]. Most
recently we have created expression array data from over 100 patients
treated with anastrozole. The quantitative expression of ER at a
transcript level correlated strongly with the decrease in Ki67 and a
Global Index of Dependence on Estrogen such that tumours with low
ER showed little reaction to oestrogen deprivation. However, not all
tumours with high ER expression showed high oestrogen dependence.
Some of the less dependent tumours were HER2-positive but other
mechanisms must account for the discordance in others. The POETIC
trial should help to identify molecular factors associated with resistance
to aromatase inhibitors.
Conclusions Neoadjuvant chemotherapy is also associated with
reduced levels of Ki67, although the mechanism in this case is likely to
involve the selective apoptosis of highly proliferative cells as opposed
to the cytostatic effect of endocrine therapy. In general those molecular
features that are associated with poor long-term outcome are related to
good response to neoadjuvant chemotherapy, and this complicates the
use of the presurgical setting for study of treatment efficacy. Patients
with high proliferation and ER negativity are more likely to show
pathological complete response; the higher proliferation seen in ER-
negative tumours appears to only partly explain the greater
effectiveness seen in these cases. Those tumours with high Ki67 at the
end of neoadjuvant therapy have a very poor outcome [3].
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The increase in the use of preoperative chemotherapy has raised new
questions regarding how to optimize locoregional and systemic
adjuvant treatment. When patients are given preoperative systemic
therapy, the preferred therapeutic regimens are the same as those
established as safe and active in the adjuvant setting. At present, no
data suggest that systemic treatment should be tailored, in one
direction or another, based on initial tumor response or lack thereof
(except for frank disease progression while on treatment), or based on
the extent of residual disease.

Adjuvant locoregional and systemic treatment after preoperative
chemotherapy for breast cancer is still controversial. No high-quality
data from prospective trials are available; nevertheless, locoregional
therapy decisions should be based on both pretreatment and the
clinical extent of disease. Sentinel node biopsy can be performed
before and after preoperative therapy in patients with clinical NO
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disease at diagnosis. It is not clear whether resection margins should
be differently evaluated after preoperative therapy than in the standard
setting. The success of breast-conserving surgery depends on careful
patient selection and on an adequate surgical technique that achieves
negative margins. Adjuvant breast irradiation is indicated for all patients
who undergo breast conservation; for patients treated with
mastectomy, chest-wall and regional nodal radiation must be done in
those who present with clinical stage Il disease or who have
histologically positive lymph nodes at diagnosis.

Additional ~studies are needed to determine the value of
postmastectomy irradiation in clinical stage Il breast cancer, as well as
to determine the convenience of adjuvant systemic therapy in patients
who do not achieve a good pathological response with preoperative
treatment. Multidisciplinary treatment teams are critical in order to
improve therapeutic management of these patients.

SYMPOSIUM V

Advances in adjuvant therapy
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Adjuvant therapy of HER2* breast cancer

EP Winer

Dana-Farber Cancer Institute, Boston, MA, USA

Breast Cancer Research 2009, 11(Suppl 1):513 (doi: 10.1186/bcr2274)
Adjuvant therapy of HER2* breast cancer has evolved dramatically
over the past 4 years. It is now widely appreciated that treatment with
trastuzumab, when administered concurrently or sequentially with
chemotherapy, will decrease the risk of disease recurrence by
approximately 50%. Clinical trials have also demonstrated a modest
improvement in overall survival, and it is anticipated that this survival
advantage will increase with further follow-up. Nevertheless, there are
patients who will experience disease recurrence in spite of optimal
trastuzumab-based therapy, and new treatment approaches are
needed for these individuals. The results of the initial randomized trials
have also given rise to a number of difficult questions that clinicians
and patients face on a daily basis. The presentation will focus on
controversial topics in the adjuvant treatment of HER2* disease,
including: the treatment of small, node-negative tumors; the uncertainty
surrounding intermediate HER2* test results; and the concerns about
cardiac toxicity. New treatment approaches for HER2* breast cancer
that hold promise for the adjuvant setting will also be discussed.
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The major controversy concerning adjuvant hormonal therapy for
premenopausal patients is the absence of appropriate clinical trial data
to indicate the appropriate way to treat patients presenting with
oestrogen receptor (ER)-positive operable breast cancer. This is
despite the fact that the first randomized trial in breast cancer, begun in
1947, was a comparison of ovarian irradiation versus no further
treatment after primary surgery for breast cancer [1] and the availability
of recent overviews [2,3]. The Oxford overview indicates that tamoxifen
is as effective in premenopausal women as in postmenopausal women.
It also indicates that ovarian ablation is effective alone but not in
addition to chemotherapy [3]. Subsequent studies indicate that ovarian
suppression is effective in addition to chemotherapy in young women
who do not develop chemotherapy-induced amenorrhoea. Multiple
randomised studies indicate in patients with ER-positive tumours that
ovarian suppression with or without tamoxifen is as effective as
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chemotherapy. All of these studies have been of poor design since
none has had a third arm where both endocrine therapy and
chemotherapy are given. It is likely that in the chemotherapy-alone arm
there would be additional patients who would have responded to
endocrine therapy and vice versa so that, although no differences
between endocrine and chemotherapy were seen in these trials, it is
not logical to conclude that either treatment alone is optimal without
appropriate trial data. Because trials comparing methods of ovarian
suppression have relatively few patients, we do not know the most
effective method. LHRH agonists are associated with temporary
ovarian suppression. The ZEBRA trial demonstrated that 2 years of
goserelin was as effective as chemotherapy, but in this and subsequent
trials of the use of LHRH agonists we do not have a clear indication of
the duration of treatment required. Finally, no adequate trials indicate
whether an LHRH agonist adds to the effectiveness of tamoxifen as
adjuvant therapy. Given the uncertainties of treatment of
premenopausal ER-positive early breast cancer, it is vital that patients
are entered into appropriate trials such as SOFT.

References

1. Paterson R, Russell MH: Clinical trials in malignant disease.
Part Il - breast cancer, value of irradiation of the ovaries. J Fac
Radiol 1959, 10:130-1383.

2. LHRH-agonists in Early Breast Cancer Overview Group; Cuzick J,
Ambroisine L, Davidson N, Jakesz R, Kaufmann M, Regan M,
Sainsbury R: Use of luteinising-hormone-releasing hormone
agonists as adjuvant treatment in premenopausal patients
with hormone-receptor-positive breast cancer: a meta-analy-
sis of individual patient data from randomised adjuvant trials.
Lancet 2007, 3691:711-723.

3. Early Breast Cancer Trialists’ Collaborative Group: Chemother-
apy and hormonal therapy for early breast cancer: effects on
recurrence and 15 year survival in an overview of the ran-
domised trials. Lancet 2005, 365:1687-1717.

S15

Controversies in the hormonal adjuvant therapy of
postmenopausal patients

M Dowsett

Royal Marsden Hospital, London, UK

Breast Cancer Research 2009, 11(Suppl 1):S15 (doi: 10.1186/bcr2276)
Over 80% of primary breast cancers in postmenopausal women
present as ER*. It is clear that aromatase inhibitors (Als) are more
effective than tamoxifen as initial adjuvant therapy for such patients.
Overview analysis indicates that this proportional enhancement in
benefit is seen across all common clinical subgroups [1]. Recent data
from the BIG1-98 trial [2] revealed that initial therapy with tamoxifen
with a switch after 2years to letrozole was not as effective as
continued letrozole, an important refutation of earlier modelling that
suggested the sequential approach might be at least as effective as
5 years’ Al treatment. The indication that 2 years of letrozole followed
by 3 years of tamoxifen therapy is as effective as 5 years of letrozole
provokes new thinking about the possible best use of these agents.
Tamoxifen has some serious side effects (for example, increased risk of
endometrial cancer and thromboembolism) that Als do not, but the
deleterious bone and joint effects of Als make tamoxifen a continued
choice of treatment in some patients, particularly those at low risk of
relapse.

The early indications that Als might be relatively more effective than
tamoxifen in PgR~ versus PgR* patients and HER2* versus HER2-
tumours have not been confirmed. Similarly, the Oncotype DX
Recurrence Score (RS) showed similar relationships with risk of distant
recurrence in both anastrozole and tamoxifen arms of the ATAC trial.
Although data from BIG1-98 show a greater effect of Als over
tamoxifen at higher levels of Ki67, there is no significant interaction
between the Ki67 and treatment effects — suggesting that this is
largely an effect of high Ki67 being associated with poorer prognosis.
There are conflicting data on whether polymorphisms in the CYP2D6
gene, which reduce the efficiency of conversion of tamoxifen to the



more potent endoxifen, indicate a poorer efficacy for tamoxifen and

therefore greater relative benefit from an Al.

The decision to deliver adjuvant chemotherapy in addition to endocrine

treatment is judged largely on the basis of prognosis after considering

the impact of the endocrine therapy. While the RS is a validated

instrument for this purpose, the prognostic effect of markers such as

PgR, HER2 and Ki67 is substantial and may allow the development of

widely applicable immunohistochemical approaches to risk evaluation.
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Bone is the most common site for metastasis and is of particular
clinical importance in breast cancer, which is common and associated
with a relatively long clinical course. Metastatic bone disease results
from the interactions between cancer cells in the bone marrow
microenvironment and normal bone cells rather than direct destruction
by cancer cells. These growth factor and cytokine-mediated inter-
actions typically lead to stimulation of both osteoclast and osteoblast
function with uncoupling and imbalance in bone remodelling. This
provides the rationale for bone-targeted therapies to reduce the risk of
skeletal complications such as fracture, and to relieve bone pain.
Additionally, bone-derived growth factors released from bone promote
a fertile environment for the survival and proliferation of cancer cells,
creating a vicious cycle of bone destruction. Receptor activator of
NF-kB ligand (RANKL) is a key mediator in this process. Within the
bone microenvironment, factors secreted by tumour cells stimulate
stromal cells and osteoblasts to secrete RANKL, which binds to its
cognate receptor RANK on the surface of precursor and mature
osteoclasts. RANKL is a critical mediator of osteoclast differentiation,
function, and survival.

Denosumab is a fully humanised monoclonal antibody that inhibits
RANKL. A dose of 120 mg, 4-weekly, administered by subcutaneous
injection has been defined in a large dose-finding randomised phase |l
study for the treatment of advanced malignancy [1]. To prevent
treatment-induced bone loss, an osteoporosis dose and schedule of
60 mg every 6 months has been evaluated, and was shown to prevent
aromatase inhibitor-induced bone loss [2]. The large phase lll trials in
metastatic bone disease comparing denosumab with zoledronic acid
have completed accrual and will report in the next year.

Preclinical data suggest that denosumab is a more complete inhibitor
of osteoclast function than the bisphosphonates (BPs). Additionally, a
randomised phase Il study in patients with increased bone resorption
despite ongoing BPs has compared changing to denosumab, an
antibody to RANK ligand, with continuation of the BP. This showed
rapid and sustained biochemical response in >80% of patients with
denosumab compared with <300% for those on standard BP treatment.
Additionally, the number of skeletal events appeared to be less in the
denosumab-treated patients [3]. The Austrian Breast Cancer Study
Group are conducting a large randomised trial in postmenopausal
women receiving endocrine treatment with the 60 mg every 6 months
schedule. This is primarily to evaluate effects on bone mineral density
and fractures, but with disease-free survival as a secondary endpoint.
Other metastasis prevention trials are planned.

Available online http://breast-cancer-research.com/supplements/11/S1
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Bisphosphonates are the standard of care for preventing skeletal
morbidity and treating hypercalcemia of malignancy in patients with
bone metastases. Zoledronic acid (intravenous; 4 mg monthly) is
approved to prevent skeletal-related events in patients with bone
metastases from several tumor types, and can improve survival in some
subsets of patients with skeletal metastases and high baseline bone
turnover. In the adjuvant setting, bisphosphonates have shown clinical
efficacy for preventing cancer treatment-induced bone loss and
promise for reducing disease recurrence. For example, early studies of
clodronate showed the potential for bisphosphonates to prevent bone
metastases and prolong survival, but results with clodronate have been
inconsistent. Recently, the more active bisphosphonate zoledronic acid
(4 mg every 6 months) prevented bone loss and significantly reduced
the risk of disease-free survival events by 36% (P = 0.01) compared
with adjuvant endocrine therapy alone in a large phase Il trial
(n=1,803) in premenopausal women with early breast cancer [1].
Notably, these benefits were not limited to bone because the addition
of zoledronic acid reduced disease recurrence at all sites. This fuels
the See-and-Soil hypothesis about dormant tumor (stem) cells in early
disease, and hints towards a potential impact of bisphosphonate
treatment on the bone marrow microenvironment. These results of
twice-yearly zoledronic acid have been confirmed indirectly in bone-
protection trials in postmenopausal patients [2]. In addition, several
ongoing trials (involving more than 20,000 patients altogether) are
evaluating the efficacy of bisphosphonates for the prevention of
metastases in breast, prostate, and lung cancers, and multiple
myeloma. Results from these studies are likely to expand the role of
bisphosphonates, particularly zoledronic acid, in the adjuvant therapy
setting, and help us in elucidating the underlying biology as well as
resolving open clinical questions.
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