Circulating tumor cells

Circulating tumor cells (CTCs) are tumor cells released from a primary
tumor or metastasis into the bloodstream. This makes them part of the
process of hematogenous spread. Tumor cells can then settle in various
organs and initiate metastases. The preference for CTC growth in
individual organs is probably in accordance with the so-called "seed and
soil" hypothesis according to S. Paget.[}] CTCs are a prognostic and
predictive biomarker, now also diagnostic and pharmacodynamic
(monitoring the response to treatment).

CTC isolation and detection

CTCs are standardly isolated from peripheral blood (non-coagulating)
using various separation methods, most often based on the expression of

surface markers (eg EpCAM) and the physical properties of CTC (eg size, CTC from colorectal cancer after in vitro
deformability, ...). The advantage of cell size separation is that the cells cultivation, staining: blue - nuclei, green -
are isolated live and can be cultured in vitro for further cellular and cytoplasm, red - EpCAM

molecular analysis. Based on standardized fluorescence stains, it is then

possible to perform cytomorphological analysis and determine the number

of CTCs present in the examined blood volume. In the case of the possibility of comparing more samples, it is
possible to define whether the disease has a progressive or regressive trend. The first collection is performed
before the start of therapy, the next during or after the end of therapy. The viability of isolated CTCs is also a
prerequisite for molecular analysis - eg gene expression analysis (isolation of RNA from living cells). Gene
expression provides information on both tumor-associated and chemoresistance-associated genes. The
information can then be used to optimize the treatment process for individual patients. Similarly, it is then possible
to test DNA and create a personalized mutation profile for patients based on sequencing analysis.

Use

The clinical implementation of CTC examinations is not yet officially supported by international companies (ASCO,
ESMO), but the methods for CTC analysis are constantly improving and it is therefore possible to expect their
clinical use in the personalization of cancer treatment. An undeniable advantage of CTC testing is the fact that
blood collection is a relatively non-invasive method compared to tumor biopsy.
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