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Introduction

Breast cancer patients with similar pathological staging can have markedly
different rates of disease-free and overall survival. A key challenge in
breast cancer management is to accurately determine a patient’s risk
of developing distant metastasis at the time of primary diagnosis. This
information can then be used to tailor metastasis-preventing treatment
for high-risk patients.

A 70-gene microarray gene expression signature was previously discovered
at the Netherlands Cancer Institute (NKI) to identify younger breast
cancer patients (age < 55 years) with lymph-node negative disease who
are at low risk of developing distant metastasis and might therefore be
spared further adjuvant chemotherapy (1, 2). This diagnostic test known
as "MammaPrint™” was recently validated in an independent cohort (3).
Many breast cancer patients, however, are older and post-menopausal
with a lower overall risk of distant metastasis. A molecular diagnostic test
with high negative predictive value for distant metastasis in this subgroup
could spare many older women adjuvant treatment.

Methods

We determinedthenegativeand positive predictive valueofthe MammaPrint
assay in breast cancer patients who were consecutively diagnosed and
treated at the Massachusetts General Hospital (MGH) between 1985 and
1997. Primary tumors from 101 patients with node negative, invasive breast
cancer (median age 62 years) were subjected to microarray expression
analysis using this previously reported 70-gene expression signature and
were classified as being at either low or high risk for distant metastasis.
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The 70-gene MammaPrint Prognostic Profile
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MammaPrint®: A Customised 8-pack Microarray
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Clinicopathologic features of node-negative MGH and
NKI patients.
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Comparison of clinical features of the both cohorts revealed thatmost
patients in the MGH cohort were post-menopausal. Significant
differences in age, tumor size, and histologic grade between the 100
MGH and 151 NKI node-negative patients (p <= 0.01) were observed,
Notably, MGH patients also had a significantly higher rate of treatment
with both adjuvant chemotherapy and hormonal therapy (p < 0.001).
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Overall clinical outcome of node-negative MGH versus
NKI patients.
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Kaplan-Meier curves of time to metastasis and overall survival for the MGH and lymph-
node negative NKI cohorts (Red = MGH, Blue = NKI node-negative, Dotted = 95%
CI).

A strikingly lower rate of distant metastasis as a first event in the MGH
cohort compared with the NKI node-negative cohort (p < 0.001)). Notably,
the MGH and NKI node-negative cohorts did not differ significantly in overall
survival, despite the low metastasis rate in MGH patients. This was due to
death from causes other than breast cancer in the older MGH population.
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Kaplan-Meier curves of time to metastasis for node-
negative MGH cohort based on classification with the 70-
gene signature (Red = high-risk signature, Blue = low-risk
signature.

Conclusion

The MammaPrint assay was originally designed to identify
younger breast cancer patients at low risk for distant metastasis,
who might consequently be spared systemic treatment. We
show here that the same signature can accurately identify older
breast cancer patients at lower risk for recurrence after adjuvant

treatment.




