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Circulating tumor cells (CTCs)

\\y . etiology
Adisseminated cancer cells
Acancer stem cells

. rare cells in a dormanhonproliferativestate
Aunaffected by chemotherapy

Aunrecognized by the host immune system
Adifficult to isolate

Aadvanced cancer has less then 10 CTCs per 7.5ml of b
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Immunocytological
technologies

anti-E/M markers Ab
[Eg.. CK, Vimentin, E/N-Cadherin)

ac anti-tissue-specdfic

markers Ab

anti-tumor associated
markers Ab
{Eg. HER2, EGFR)

Technologies

- Immunocytochemistry
- CellSearch® system

' - Flow Cytometry
\ - DEParray®

(Eg.. PSA, Mammagiobin, MAGE)
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Molecular technologies

RT-gPCR
(single/multiple genes)

Main-approaches for CTC-detection

Functional assays

in vitro Cell Culture

ﬂPISPOT

Viable
CcTC

anti-marker Abs
(Eg.CX19, nm EGFR, VEGF, PSA)

\ I Fluo Ab2 o
! Immunospots
Secreted protein

~

cell culture

- Invasion assay

Functional
CTC

RNA-based Technologies /

Alix-Panabieres & Pantel, Nature Rev. Cancer 2014
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Xenotransplantation models (CDx)
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Individual Cell Sorting witD ERArrayE

. Inject, trap and image all cells

. Move all cells of interest into

Parking chamber

Move separately to Recovery
chamber and flush

Features

Multiparametric image-based
sorting

Single cell resolution

Small cell loads

Gentle on cells

No a priori thresholds - choose
best cells

Sorting based on slow kinetics
(10-100s minutes) possible
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In vivo isolation of circulating tumor cells from
peripheral blood of cancer patients
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Nanodetector exposure time
in a vein

Insertion into
patient s vein
at the doctor's
office

.. Diagnostics
Decision <= Result <= *;cytogogy

» PCR, efc.

Sauced&Zeni N et al,Int JOncol. 2012 Oct; 41(4): 12431250.



. Microtube surface is coated with both E-selectin and anti-
,<\“ epithelial antibodies (EpCAM or PSMA)
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Clinical relevance-of CTCs inbreast

‘\\ y cancer
.\‘!‘
‘ Applications Approaches
._,‘ -Prognosis . Enumeration
- Monitor Metastasis . Molecular
-Drug Activity characterization

.Cell culture Xenograft - DNA/RNA NGS
Model Sequencing
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Beyond the enumeration

SIE the CTC count relevant for development &
wprogressmn of metastases?
\‘%
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Clinical validity of circulating tumour cells in patients with

metastatic breast cancer: a pooled analysis of individual patient
data



The independent prognostic effect of CTC count on progression-free survival and

overall survival. CTC count also improves the prognostication of metastatic breast

cancer when added to full clinicopathological predictive models, whereas serum
tumour markers do not.




