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Appendix Table 4. Treatment allocation by therapeutic target and risk categories. Treatment options in each cell are listed in the order of

HER2/neu gene overexpressed and/or amplified

HER 2 negative

HER 2 positive

Endocrine responsiveness

highly responsive

incompletely

responsive

non-

responsive

highly responsive

incompletely
responsive

non-responsive

pre and post

Risk category

Menopausal status

Node negative and all of the

following features:

pT <2cm Grade1,

no vascular invasion HER2(-)
ER a/o PgR expressed,

Age >35 yo

pre and post

Intermediate

Node negative and one of the
following features:
pT >2cm Grade 2-3,
vascular invasion HER2(+),
ER and PgR absent,
Age <35 yo
1-3 node positive AND
ER a/o PgR expressed and HER2 (-)

1-3 node positive AND
ER and PgR absent OR HER2(+)

> 4 node positive

preference (see text).




C : Chemotherapy E : Endocrine therapy (selected according to menopausal status) T : Trastuzumab

modified from Toru Watanabe
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Table 1: Recent research findings presented at the 10th |nternational Conference on

Primary Therapy of Early Breast Cancer and their implications for patient care

Field or Treatment

Status of research / Implications for patient care

Genetic susceptibility
and therapeutic

implications

Overall, inherited genetic susceptibility accounts for only about 5-10% of
breast cancer (6). Discovered genes include BRCA1 (20-40% of hereditary
breast cancers), BRCA2 (10-30%), TP53 (<1%), PTEN (<1%), ATM, CHK2,
STK11 (about 1%), Fanconi’s Anemia genes (about 1%) (7). BRCA 1 tumors
are typically poorly differentiated, ER, PgR and HER2/neu negative, often with
basal-like phenotype, EGFR positive, cyclin E positive, express basal keratins
and have little DCIS. BRCAL-deficient cells were found to be hypersensitive
to platinum compounds and PARP.1 [poly(ADP-ribose) polymerase-1]
inhibitors, which have shown efficacy in basal-like tumors (8). Carriers of
mutations of BRCA1 and BRCA2 were investigated for the effects of bilateral
prophylactic salpingo-oophorectomy (BPSO) (9) or for bilateral or
contralateral mastectomy (10) for reduction of the risk of breast and ovarian
cancer.

MRI is sensitive and cost effective for follow up of BRCAL carriers (less so for
BRCAZ carriers) (11). The cost-effectiveness of adding MRI to mammography
varies greatly by age.

Pathology of breast
cancer

Pathological heterogeneity of breast cancer was substantially enhanced by the
recognition of cellular markers through immunohistological and molecular
classifications. These include lobular and ductal invasive cancers, but also
basal-like cancers bearing various molecular markers of myoepithelial cells.
Luminal types A, B, C, normal breast, HERZ2-positive, and basal-like
phenotypes have been reproducibly separated (12, 13, 14).

Reliability of the pathological diagnosis (15), quality determination of the
degree of endocrine responsiveness, through hormone receptors (16) and
HER2/neu status for response to trastuzumab (17) are essential for a proper
treatment allocation.

Endocrine therapies,

estrogen and

Estrogen receptor positive breast cancer, although endocrine responsive, might

develop resistance to endocrine therapies through altered transcription of
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Field or Treatment

Status of research / Implications for patient care

progesterone receptors
and epithelial growth
factors

progesterone receptors (18), through the presence of amplified epithelial
growth factors (19), and through acquired resistance to aromatase inhibitors
(Als) by altered apoptosis, which might be reversed by the use of low dose
estrogens (20). Overcoming resistance to Als through the therapeutic
association between endocrine therapies and epithelial growth factors or IGF
inhibitors, MTor inhibitors, and antiangiogenesis has been described (21). It is
now recognized that the efficacy of tamoxifen might be compromised due to
altered metabolism of this drug through altered transformation into its active
metabolite due to constitutional or induced alteration of CYP2D6 (22). Some
selective serotonin reuptake inhibitor antidepressants can affect tamoxifen
metabolism.

Comparisons between Als are being studied in randomized clinical trials.
Indirect comparisons do not seem to demonstrate reasons to prefer one or other
of the available agents (23). Difference in the intensity of recording and
grading undesirable effects may account for apparent differences in side effects
(24). More than 10,000 patients will be included in trials which directly
compare different Als (MA-27 and FACE) (23).

Chemotherapy
regimens and their
interaction with
endocrine

responsiveness

New information on the degree of responsiveness to chemotherapy of cohorts
of patients selected according to the type of disease emerged as an important
feature. The effectiveness of chemotherapy advances may depend on estrogen
receptor status (25).

Taxane combinations are effective in the adjuvant setting but especially in
cohorts of patients with endocrine non-responsive or incompletely responsive
tumors. Exploratory analyses to identify those for whom the addition of a
taxane-containing regimen might be superfluous has not been attempted (26,
27, 28). The question on how best to schedule taxanes seemed to favor the
weekly administration of paclitaxel, or the three-weekly docetaxel, but must be
best studied within the context of optimal ER, PgR and HER2 determination
(26, 27, 29).

Microtubule binding protein Tau was identified as a new marker of response to
paclitaxel. Its low expression was associated with increased sensitivity to
paclitaxel in human breast cancers, while its down regulation increased their

sensitivity to paclitaxel but not to anthracyclines (30).
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Field or Treatment

Status of research / Implications for patient care

Retrospective studies suggest that topoisomerase Il alpha (topo II) gene
amplification and protein overexpression predict anthracycline efficacy.
Protein levels are however regulated by proliferation signals, independently of
topo Il gene status. It was suggested that studies on topo Il gene amplification
might be more useful if conducted in biologically more homogeneous
populations (i.e., with similar proliferation, HER2 overexpression, and
endocrine responsiveness patterns) (31).

Basal-like tumors, many of which are associated with BRCA1 mutation, were
found to be particularly sensitive to DNA damaging chemotherapy such as
platinum compounds or classical alkylating agents. This information is from

small retrospective studies and thus controversial (32).

Immunity and
vaccinations

Attempts at tumor immunotherapy have an unsuccessful history extending for
more than a century. Current vaccines include HER2/neu protein, which has
been shown to be immunogenic but has yet to demonstrate therapeutic efficacy
(33).

Targeted biological

therapies

Molecular testing may identify new features to aid therapeutic targeting (34).
Lapatinib has shown significant efficacy (together with capecitabine) in
advanced breast cancer after failure of trastuzumab (35). Its testing in the

adjuvant setting is imminent (36).

Bevacizumab has shown efficacy when combined with capecitabine and
taxanes in advanced breast cancer (37), and the drug will be tested in the
adjuvant setting — E5103 Trial (38).

Combined bevacizumab with trastuzumab has shown efficacy in metastatic
disease (38). Other promising treatments include combination therapy with
bevacizumab and a tyrosine kinase inhibitor and combining anti-VEGF therapy

with metronomic chemotherapy (39)

Ductal carcinoma in
situ (DCIS; DIN)

DCIS is more commonly diagnosed in the screening era. DCIS is usually
treated with surgical excision. Radiation therapy and / or tamoxifen may be
added in selected cases (40, 41, 41a, 42, 43).

Women with DCIS frequently overestimate their risk of recurrence and
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mortality and should be reassured accordingly (44).
There remains a need for predictors of which cases of DCIS are more likely to

recur.

Surgical treatments:
focus on sentinel node
evaluations and surgery
of the breast during
course of metastatic

disease

Sentinel node biopsy was accepted as reliable and safe even in elderly patients
(45). Avoidance of axillary dissection reduces morbidity of local regional
therapy. Avoiding axillary dissection despite micrometastatic sentinel lymph
node involvement is a subject of ongoing randomized clinical trial research
(46).

Special problems arise with surgery in the setting of metastatic disease. There
is a lack of evidence but in selected cases primary tumor resection or removal
of accessible metastases may be considered (47, 48). Prospective trials are
required in patients with limited metastatic burden to formally assess the value
of surgical excision plus or minus radiation therapy aimed at removal of all
detectable disease (49).

Preoperative systemic
therapy

The primary objective of this therapy is to improve resectability and cosmesis
(50). Assessment of responsiveness to preoperative therapy may in the future

be useful in selection of postoperative adjuvant therapy.

Radiation therapy in
early breast cancer

Treatments which achieved a reduction in local recurrence were also associated
with a real albeit lesser reduction in mortality with more prolonged follow up
(51).

In practical terms this was felt to justify post-mastectomy radiation therapy for
all patients with 4 or more involved lymph nodes, while the indication for such
therapy with 1-3 nodes was less clear and patients with node-negative disease
do not require post-mastectomy irradiation if not otherwise indicated (e.g. T4).
Modern radiation therapy techniques allow reduction of normal tissue damage
to heart and lungs (52).

Radiation therapy limited to the part of the breast closest to the site of the
excised tumor (accelerated partial breast irradiation, APBI) was discussed but

definitive results of ongoing trials are awaited (53).

Adjuvant therapies for
older women with

Review of patients with ER-poor disease in the EBCTCG overview revealed a

benefit of chemotherapy which was substantial and similar in all age groups
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breast cancer

(54). Similarly, a review of population based data from the SEER and
Medicare databases suggested that the beneficial impact of chemotherapy on
survival was best seen in patients with ER-negative disease (55). Ongoing
randomized trials in this population are investigating chemotherapy regimens

selected for relatively low morbidity.

Staging & follow-up of
patients after successful
treatment of operable

breast cancer

The benefits of extensive staging procedures in patients with early breast
cancer have not been established. Similarly, during follow up the ASCO
guidelines recommend history and physical examination, breast self
examination, annual mammography and pelvic examination, and appropriate
assessment of bone health. Other procedures such as blood tests, chest x-ray,

bone scan, CT, MRI, PET and tumor markers are not recommended (56, 57).

Specific quality of life
issues: cardiovascular
side effects, cognitive
function, fertility and

menopausal symptoms

Trastuzumab induced cardiac dysfunction is largely reversible based on
short observations. Prolonged oxidative stress associated with anthracyclines

may lead to myocyte necrosis and irreversible cardiac dysfunction (58).

Association between malignancy and thrombosis is long established.
Mechanisms include invasion of vessel walls and more recently specific
anticancer agents and vascular access catheters. Risk of thrombosis may be
reduced by selection of anticancer agents (e.g. aromatase inhibitors in place of
tamoxifen and avoiding concurrent tamoxifen and cytotoxic therapy).
Screening for increased thrombotic predisposition is not routinely
recommended and antithrombotic prophylaxis should be limited to unusual
cases with a history of idiopathic thrombosis who require relevant cancer

therapies (59).

Cognitive dysfunction after chemotherapy («chemo-brain») is frequently
perceived by patients (60), though objective psychological testing correlates
poorly with subjective experience (61). Functional imaging documents variable

areas of brain activation but their significance remains uncertain (62)

Maintaining fertility: women who wish to maintain fertility may prefer to
avoid systemic adjuvant therapy in situations in which it is only marginally

indicated. Ongoing research is investigating a possible protective role for
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LHRH agonists during chemotherapy especially for patients with endocrine
non-responsive tumors in whom no benefit could be anticipated from therapy
induced ovarian suppression (63). Cryopreservation of ovarian tissue, oocytes

or embryos may be considered (64).

Avoiding premature menopause: even in patients who do not become
immediately amenorrheic, menopause occurs earlier following chemotherapy,
particularly in patients aged 40 years or older who received prolonged

cytotoxic regimens (64).

Breast cancer diagnosed during pregnancy: breast cancer diagnosed during
pregnancy poses therapeutic problems particularly requiring delay in radiation
therapy until after delivery and delay of chemotherapy at least until completion
of organogenesis (65). Several cytotoxics and endocrine agents are

contraindicated throughout pregnancy.

Safety of pregnancy after the diagnosis of breast cancer: most observational
studies of pregnancy following treatment for breast cancer are reassuring and

do not suggest that this carries a danger of breast cancer recurrence (66, 67).
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Appendix Table 4. Treatment allocation by therapeutic target and risk categories. Treatment

options in each cell are listed in the order of preference (see text).
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