
Petra Tesařová 

Since the detection of  circulating tumor 
cells to the liquid biopsy of  subcellular 

markers

16.9.2016









Malignant tumor is able to metastasize





CTC detection goals

 The prognosis of the disease
 Biology of metastasis
 Monitoring of therapy
 Non-invasive biopsy 

replacement
 Detection of early stage 

malignancy-screening
 Prediction 

and tailoring treatment
 Resistance and sensitivity to 

treatment


The bone marrow niche: habitat to hematopoietic 
and mesenchymal stem cells, and unwitting host 
to molecular parasites
Y Shiozawa, A M Havens, K J Pienta and R S Taichman



Thomas Ashworth 1896-Melbourne

 Poprvé pozoroval nádororvou buňku v krvi 
a řekl : “may tend to throw some light 
upon the mode of origin of multiple 
tumours existing in the same person”.



Development of technical conditions



What we can find out from CTC and cf DNA?



CTC- snapshot of developing cancer



CTC is an independent prognostic factor 
for OS



Prognostic significance of CTC in BC



DTC- prognostic factor in BC



The prognosis of the disease course



CTC are included in clinical trials



Different methods of testing



CTC ASCO 2016



Lung cancer with ALK mutations



Prostate cancer - prognosis



EGFR positive CTC - resistance to regorafenib



AR-V7 antigen a  hormonální rezistence 
u ca prostaty 



Problems: Heterogeneity of tumor



It is difficult to detect clusters of CTC



Use of CT in oncology- pros and cons

 Early detection of CTC reduces deaths ZN
colorectal, breas, lung ca
 Safety, Simplicity, Reproducibility, 
 use of a broad spectrum of tumors 
BUT:
 False positivity and negativity
 tumor heterogeneity
 not early detection of cancer
 Developments and changes, of the primary tumor

vs. Metastasis, before and after treatment



Přitažlivost CTC

 Bezpečnost
 Jednoduchost
 Reprodukovatelnost 
 využití u širokého spektra nádorů 
 Dobrá kompliance
 Odběr kdekoliv, zpracování v centru



Biologie CTC

 1 CTC na miliardu zdravých
 Krátké přežití v cirkulaci <24 hodin
 Obrovská variabilita: 
 Poškozené, intaktní, apoptotické CTC
 Samotné CTC vs. klastry
 Rozdílné Ki 67
 Detekce abnormalit DNA, RNA,proteinů,  

exprese povrchových markerů



Neumíme zachytit

 Klastry, 
 Kmenové buňky
 CTC v EMT
 Anaplastické buňky

 Princip záchytu : na základě fyzikálních 
nebo biologických vlastností  CTC

 Pozitivní selekce-povrchové markery
 Negativní  selekece. Deplece WBC







Detection of ctDNA 

Peter Gibbs MBBS, FRACP, MD ASCO 2015





CTC vs ctDNA in MRD detection

 CTC prognostic significance in some large 
studies, HR relatively low?

 impact on individual tailoring of treatment 
among patients?

 ctDNA prognostic significance in small 
trials in colorectal cancer

 impressive HR
 Treatment MD promising marker 

(prognosis and response)

Tie et al ASCO 2014



The presence of ctDNA patients 
with CC st. II after surgery (n-112)



Monitoring of disease progression using ctDNA

P.Gibbs. ASCO 2015



Ct DNA in the early stages of tumor



Early stage CRC detection of CT DNA

Gibbs P. ASCO 2015



The challenge is screening - ctDNA
Small burden of tumor, it is not certain place, it is not 
clear specific mutation



Early detection of ctDNA 

 it works well for: breast, lung and 
colorectal cancer

 > 50% of tumors of early stage has a 
positive ctDNA

 Ovary, pancreas, stomach, esophagus 
...





Future place for ctDNA

 Supplement of routine screening
 Instead of the previous imaging screening
 Early detection of generalized tumor or 

tumor of unknown origin
 BUT:
 Must be validated specificity and 

sensitivity
 It is necessary to verify the impact on 

overall survival



Prospects for the future? Probably 
complementarity!


