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Unequivocal identification of disseminated tumor cells in the bone marrow by immunofluorescence and FISH reveal essential functional and prognostic information
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The detection and quantification of disseminated tumor cells (DTC) present in the bone marrow (BM), peripheral blood (PB) and apheresis products (AP) is becoming increasingly significant in the treatment of neuroblastoma (NB) patients. So far only the identification of tumor cells in the BM and PB at diagnosis is implemented in the clinical practice of NB patients. However the response of occult tumor cells to high dose chemotherapy, the presence of tumor cells in the autograft and functional insights into the biological make up of DTC are becoming important too. In solid tumors the clinical significance of DTCs at diagnosis or during the course of the disease, usually termed minimal residual disease (MRD) testing, are still under debate. These indistinct results are mainly due to methodical reasons. Therefore, a fully automated fluorescence based microscopical system (RCDetect, MetaSystems, Germany) combining the detection of 'tumor-specific' immunological features (GD2) together with 'tumor-typical' DNA aberrations was developed allowing the unambiguous visualization of tumor cells in a hematopoietic surrounding. The system was validated by spinning experiments and is now in clinical use where more than 800 BM samples and 70 apheresis products from NB patients were analyzed. Furthermore, this automatic fluorescence approach allows insights into the expression profile and the apoptotic state of DTCs. We therefore conclude that the fluorescence based automatic system is an ideal device to unambiguously identify and quantify DTCs and to define their biological state.
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