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Targeted Therapy in Breast Cancer: highlights from
ASCO 2009

Shou-ching Tang (& 5 &)

Metastatic breast cancer (MBC) is an incurable disease. The medium
survival of MBC is 2 — 3 years with the aim of treatment focusing on
symptom control and quality of life (QOL). Despite the availability of many
new drugs, the overall survival (OS) of MBC has not changed significantly
for the past decades. The clinical research of MBC has been focused on the
development of targeted cytotoxic or biological therapy that will increase the
therapeutic ratio to increase the efficacy and decrease the toxicity in MBC.
The utility of targeted therapy depends largely on the identification and
validation of molecular markers that will be prognostic to risk stratify
patients in order to offer more aggressive therapy (prognostic marker) or
predictive in order to select specific therapy (predictive marker). At the
ASCO 2009, many prognostic markers have been validated or revalidated
including the MammaPrint, uPA/PAI-1, PARP-1, HER-2 and VEGF., while
SPARC, TOP2a and CYP2D6 warranted further investigation. Over-
expression of RAD51, a DNA repair gene, was found to be associated with
increased risk of LLRR and death in locally advanced breast cancer,
while sereum Vit D was not prognostic in postmeno-pausal breast cancer
patients. Fibroblast growth factor receptor-4 Gky388Arg polymorphism
was found to associate with response to AC-D in EBC. Correlation of Akt
phosphorylation at Ser473 was made with the benefit from paclitaxel
following AC in NSABP B-28. PIK3CA mutation predicted favorable
outcome in luminal B [ER () and HER-2 (+)|BC. Anti-EpCAM (adhesion
molecule) predicted response with docetaxel in refractory MBC.

The real excitement of ASCO 2009 centered around a new group of drugs
called PARP inhibitors. BRCA1/2 and PARP-1 are involved in DNA
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damage repair in normal cells. Cells deficient in BRCA1/2 depend on
PARP-1 for DNA repair. Targeted therapy against PARP was found to be
highly active in selected patient population such as triple negative breast
cancer when added to gemcitabine and carboplatin or tumor with BRCA1/2
mutation when used alone after failing many prior therapies. PARP-1
inhibitors (BSI-201 and olaparib) selectively kills BRAC1/2 deficient cells.
Accumulated single-strand DNA breaks are converted to double-stand
breaks during DNA replication, causing the collapse of replication forks.
These studies provided the proof of concept in the drug design. Many
investigators wondered if a planned phase III study to combine the PARP
inhibitors with chemotherapy such as gemcitabine and carboplatin is really
necessary in the unique patient population where limited treatment options are
available,

RIBBON 1 was a phase III trial of chemotherapy +/— bevasizumab (B) in the
first line treatment of MBC. The addition of B increased progression free survival
(PFS) and response rate (RR) but not OS, The concept of combination versus
single sequential chemotherapy was explored together with the role of maintenance
chemotherapy. The results reinforced our current clinical practice guideline in MBC.
Finally, the addition of ixabepelone to B in MBC was found to be well tolerated.

The identification of prognostic and predictive markers in early breast
cancer is even more important. Of the validated markers, HER-2
amplification is the most presented. HER-2 ( + ) tumor benefited from
trastuzumab in the adjuvant setting, regardless of clinical/pathological features.
Several HER-2-targeted agents were shown to be active after progression on
trastuzumab in metastatic setting, and are synergistic and/or additive with
trastuzumab. T-DM1 (anti-microtubule agent) was found to be high active in
patients who progressed on trastuzumab. Neratinib (oral pan-ErB TKI) with
trastuzumab has activity in patients progressed on trastuzumab. Pertuzumab
(binds to dimerization domain of HER-2) and trastuzumab has higher activity
than either alone. BIBW 2992 (oral dual EGFR/HER-2 inhibitor) has activity on
progression with trastuzumab.

The I-Spy study investigated the predictive markers for response to

neoadjuvant chemotherapy. Response was assessed by serial MRI, complete
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pathological response (pCR) and residual cancer burden (RCB). The study
identified low score of MammaPrint, Oncotype DX, luminal A and favorable ER/
HER-2 to predict a lack of benefit from the chemotherapy while high score of
p4BP1, eNOS, cAbl., STAT 5, EGFR and AKT predicted pCR from the
treatment. The Neo-tAnGo trial explored the sequencing of anthracyclines/
taxanes with or without gemcitabine in locally advanced breast cancer (LABC).
While the epirubicin/cyclo-phosphamide (EC) followed by paclitaxel (P) or
paclitaxel/gemcitabine (PG) resulted similar pCR, PG followed by EC was found
to be superior than the reverse sequencing, EC followed by PG. This study
provided yet another evidence that taxanes prior to anthracyclines may be better
than the current standard approach of taxanes following anthracyclines in the
adjuvant setting.

A large Japanese study compared the standard adjuvant anthracyclines/taxanes
with that of taxane alone in early breast cancer, without testing HER-2 or
trastuzumab treatment. Patients randomized to taxane-alone arm had a similar
even-free survival supporting the concept that taxanes may safely replace
anthracycline in the adjuvant treatment of early breast cancer. In a sub-group
analysis. patients whose tumor over-expressed HER-2 did better with the
anthracyline treatment. Consistently in a retrospective analysis of the Canadian
MA 5 adjuvant trial comparing CMF and CEF, patients whose tumor did not
amplify HER-2 ( triple negative ) actually had shorter survival when
treated with the anthracycline-based chemotherapy CEF. Both studies added
further evidence that the target of anthracyclines indeed included topoisomerase 11
which is co-amplified with HER-2. In a retrospective analysis of the switching
trials from tamoxifen to aromatase inhibitors in the adjuvant setting. the
presence of progesterone receptor ( PR) predicted benefit from the
prolonged tamoxifen treatment.

Finally, several interesting adjuvant radiation questions were addressed.
The MIRROR study explored the benefit of axillary treatment with either
complete dissection (cALND) or radiation (axRT) in patients with
micrometatasis from the sentinel lymph node dissections. The study
identified macro-metastasis ( pN,;) as a high risk factor that warrant

further cALND or axRT while micro-metastasis [ pN, ( i) ] may require
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further treatment depending on other prognostic factors. A retrospective
study in patients with 1—3 positive axillary lymph node metastasis
recommended axRT since these patients were found to have increased risk
of relapse without the therapy. Lastly, a meta-analysis of 3 randomized
trials provided the evidence that partial breast radiation was as effective as
that of whole breast radiation for overall and distant even-free survival with
decreased morbidity, although with increased locoregional relapse.

In summary, the prognostic and/or predictive markers help to indentify a
sub-group of patients to offer individualized treatment. Many markers and
targets were validated or further validated from ASCO 2009. including
MammaPrint, uPA/PAI-1, PARP-1, HER-2 and VEGF. Further studies
are needed for SPARC., TOP2a and CYP2D6. Targeted therapy against
PARP is highly active in selected patient population. HER-2 (+) tumor
benefit from trastuzumab, regardless of clinical/pathological features.
Several HER-2-targeted agents are active after progression on trastuzumab,
and are synergistic/additive with trastuzumab. Taxane {followed by
anthracycline may be better than the traditional sequence in EBC.
Bevacizumab increases PFS in combination with capecitabine as well as
taxanes. Single sequential therapy with chem-otherapy holiday does not

decrease survival and offers better QOL.
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