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Background

Roughly 75% of breast cancers express the estrogen receptor (ER) and/ or progesterone receptor (PgR). The selective estrogen receptor modulator tamoxifen has dramatically reduced the recurrence and mortality rates for patients with ER positive breast cancer. However as many as 40% of patients receiving adjuvant tamoxifen and almost all patients with metastatic disease eventually relapse and die from their disease, even with a continuous presence of an intact ER. This is called endocrine resistance.

The biological mechanisms underlying intrinsic (de novo) and acquired resistance are of considerable clinical significance, because understanding this mechanism in ER+ breast cancer could allow early recognition of resistant tumors. An adaptation of the treatment of individual patients can take place, if resistance is found, before a recurrence arises.

Until recently the main focus in elucidating the mechanism of tamoxifen resistance was on tumor-related aspects (e.g. altered drug targets or consecutively active downstream pathways), but it becomes increasingly clear that intrinsic host factors, like metabolism, also play an important role.

We believe that short-term exposure of breast cancer cells to endocrine treatment might cause a change in the molecular profile of the tumor. In addition we expect this change could be predictive for endocrine therapy resistance.

Aim

The aim is to develop an algorithm to predict clinical resistance to endocrine treatment. This algorithm will consist of both tumor traits and intrinsic patient factors.

Material & Patients
· We have set up a clinical trial (AFTER-trial) in which we will randomize patients among different endocrine treatment arms (tamoxifen, anastrozole or anastrozole & fulvestrant) during waiting time between diagnosis and surgery. We will investigate changes in molecular profile (gene expression, immunohistochemistry) of the tumor in pre- and post-treatment samples. 

· Additionally we are collecting material and clinical data of patients included in a randomized clinical trial (TAMOX-trial). During that study (1982-1994) patients were randomized among tamoxifen versus no adjuvant therapy (in total 1662 patients were included; we were able to collect sufficient material of 739 patients).

· Furthermore we are collecting clinical data and serum of patients treated with tamoxifen in adjuvant setting (M42TAM-series). We will measure serum concentrations of tamoxifen and it active metabolites and correlate survival data to these concentrations and to genetic variations coding for metabolizing enzymes.

Progress till January 2011
· TAMOX-trial: 1280 tissue blocks received: H&E staining and revision done. We have constructed a tissue micro-array of the 739 primary breast tumors, which are collected. All the main stainings are performed and scored, also DNA isolation and purification is finished. We have finished extension of follow-up period and can now report a median follow-up of 13 years and 1 month. At this moment we are measuring certain molecular characteristics of these tumors (ESR1, which might be a read out of the functionality of the estrogen receptor). The currently ongoing analyses are focusing on estrogen receptor and progesterone receptor (percentage) and identifying a read-out of hormone dependency of the tumor. 

· AFTER-trial: Last year we started cooperation with two other hospitals (St. Antonius, Nieuwegein; St. Radboud Nijmegen). The first patient is recently treated within the protocol in Nijmegen. Until now we have treated 18 patients within this protocol.

· M42TAM-series: We have analyzed different enzymes, important for tamoxifen metabolism. We could not identify patients resistant to tamoxifen based on genetic variations: although we could correlate variants and drug-metabolite concentrations in patient-serum this was not predictive of outcome in this relatively small series with long term follow-up. Last autumn it became clear that our results are in line with other large international trials. We are now focusing on additional enzyme variants that may be important for tamoxifen metabolism, degradation and elimination, in order to correlate these variants with the tamoxifen metabolite concentrations that we have measured.
Plans for the near future
TAMOX-trial

· Writing a report on effect of estrogen and progesterone receptor percentage on recurrence rate in relation to adjuvant treatment received (tamoxifen or no tamoxifen).

· Analyzing more molecular characteristics (such as ESR1 amplification), which may possibly predict resistance to endocrine treatment.
AFTER-trial

· Continue inclusion of patients 

· Start additional experiments with protein-DNA interaction analysis, as a readout of tumor dependency on a functional estrogen receptor.
M42TAM-series
· Perform explorative analyses to generate new hypotheses.
