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Background
Presence of circulating tumor cells (CTC) in patients with lung cancer is associated with poor survival. The frequency of CTC in lung cancer patients enriched by the
CellSearch system is very low, raising the question whether EpCAM-negative CTC can be found that are missed by the CellSearch system. Blood discarded by
CellSearch after the EpCAM enrichment was collected and filtered for CTC enrichment and enumeration after immunofluorescent labelling.

Study design
To investigate EpCAM-negative CTC in lung cancer patients, a device was designed that collects the sample material of the individual samples that is discarded by
CellSearch. EpCAM positive CTC were isolated using the CellSearch system and EpCAM-negative CTC were isolated from blood discarded by the CellSearch Autoprep
using filtration. Extra cytokeratin (CK) markers were added to the CellSearch system to broaden the coverage of all CK-positive CTC.
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Conclusion
The number of lung cancer patients in which CTC could be detected, and the number of CTC detected in these patients, is doubled by expanding the CellSearch assay
by filtration of the blood discarded by the CellSearch system and the cytokeratin coverage. The relation between the presence of these CTC populations and clinical
outcome will need to be established to determine the clinical relevance of this observation.
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Background

Presence of circulating tumor cells (CTC) in patients with lung cancer is associated with poor survival.
The frequency of CTC in lung cancer enriched by the CellSearch system is very low, raising the question
whether EpCAM-negative CTC can be found in patients that are missed by the CellSearch system. Blood
discarded by CellSearch after the EpCAM enrichment was collected and filtered for CTC enrichment and
enumeration after immunofluorescent labelling.

Methods
7.5 mL blood from 29 patients with lung cancer and healthy donors was collected in CellSave tubes and

processed within 24-96 hours. EpCAM-positive CTC were isolated using the CellSearch system and
EpCAM-negative CTC were isolated from blood discarded by the CellSearch Autoprep using filtration.
The discarded sample was filtered through a microfabricated silicon microsieve containing 5 um pores
using constant pressure. The microsieves were stained with a cocktail of nuclear dye DRAQS5, three pan
anti-cytokeratin antibodies and an anti-CD45 antibody. The EpCAM-negative cell line NCI-H1650 and
EpCAM-low T24 were used for spiking experiments.

Results
In 41% of the patient samples 21 CTC were found with CellSearch, whereas in 76% of the patient

samples 21 CTC were found on the microsieve after filtration of the blood discarded by CellSearch. In
35% of those patients, 0 CTC were found with CellSearch. In all healthy donors <1 CTC were found in
both CellSearch and on the microsieve. For cell lines, 0.1% of NCI-H1650 and 15% of T24 cells were
recovered by CellSearch and 27% of NCI-H1650 and 23% of T24 cells were recovered on the microsieve
after filtration of the CellSearch waste.

Conclusions

In lung cancer patients, CTC can be detected both by CellSearch and in the blood discarded by
CellSearch after filtration. Cell lines demonstrated that low EpCAM expression results in the presence of
CTC in the CellSearch waste, that otherwise would go undetected by the CellSearch system. The number
of lung cancer patients in which CTC could be detected, and the number of CTC detected in these
patients, is doubled by expanding the CellSearch assay by filtration of the blood discarded by the
CellSearch system. The relation between the presence of these CTC populations and clinical outcome
will need to be established to determine the clinical relevance of this observation.
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