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Background 
 

 CTCs isolation  liquid biopsy: 

 Prognostic and predictive biomarker 

 Treatment efficacy assessment 

 Comprehensive biomarker analysis  

 Lung cancer screening auxillary tool? 

 Blood sample is limited in terms of sensitivity 

 In vivo alternative increases access to CTCs 

CellCollectorTM 

In vivo  CTC Isolation by the CellCollectorTM technology 



Materials and methods 

Insertion of the GILUPI CellCollectorTM 

into a peripheral arm vein of the patient 

(30 min. exposure time) 

Immunocytochemical staining 

and enumeration of CTCs 

EpCAM antibody 

Hydrogel 

DAPI EpCAM CD45 merged 

41 subjects  

34 NSCLC + 7 controls 

60 subjects 

48 NSCLC + 12 controls 



Results 

41 subjects  

34 NSCLC + 7 controls 

CellSearch® 
1/21=5% 

CellCollectorTM 
21/21=100% 

21 NSCLC 
CellSearch vs. CellCollector  

(matched pairs) 

CellSearch 

n = 21 

CellCollector 

n = 21 

 

 Application of the GILUPI CellCollectorTM was well tolerated with no side effects in 

100% of the patients; the procedure was comparable to blood withrawal 

 GILUPI CellCollectorTM sensitivity was 94% (32/34), similar for early and late stage 

NSCLC patients 
 In paired samples, the CellSearch® method allowed to detect CTCs in 1 patient only 

NSCLC 

32/34= 94% 

controls 

0/7 = 0% 



Results 
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Hoechst 

Lung cancer cells were captured by the GILUPI CellCollectorTM in spiking 

experiments. Cell characterisation was achieved by immunofluorescence with 

antibodies against epithelial markers (cytokeratins) and possible therapeutic 

targets (ALK). Nuclei were counterstained with Hoechst. 

 

ICC analysis of CTCs on the GILUPI CellCollectorTM was improved  

to identify the anaplastic lymphoma kinase protein (ALK) 



Conclusions 

 

 In NSCLC patients CTC detection rate with the GILUPI 

CellCollectorTM was higher than with the CellSearch® analysis 

 High sensitivity for early NSCLC  concept of an early 

shedding of CTCs into the circulation is now well established  

 The GILUPI CellCollectorTM method offers the possibility of an 

early detection of CTCs years before the onset of overt 

metastasis, contributing to an improved identification of 

patients in need of additional systematic anticancer therapy 

 ALK gene rearrangements in NSCLC patients are an indication 

for targeted therapy with crizotinib 

 The GILUPI CellCollectorTM offers an alternative for ALK FISH 

or IHC on tumor tissue 
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• Strong points:  
– Novel device does require large blood collection for CTC isolation 

– CTC isolation compares favorably with the CellSearch® method  

– Promising data using NSCLC cell lines 
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• Strong points:  
– Novel device does require large blood collection for CTC isolation 

– CTC isolation compares favorably with the CellSearch® method  

– Promising data using NSCLC cell lines 

• Suggestions for additional work:  
– Identification of circulating cells as tumor cells 

– Performance of FISH on isolated CTCs 

– Isolation of sufficient cell numbers for DNA extraction and analyses 

– Correlation  of CTCs with the known molecular features of the 
patient’s NSCLC (use of EGFR-mutation specific antibodies?) 

– Comparison with NSCLC mutation detection in free plasma DNA  

 









Total = 39 cfDNA samples sequenced 













 
 Ultra-deep sequencing of circulating free DNA to identify predictive, mutated 

HSP90 clients in GALAXY-1 (NCT01348126), a randomized phase 2b study of 
ganetespib plus docetaxel versus docetaxel alone in 2nd line advanced NSCLC  

D. A. Fennell et al. Poster 39PD  
 

• Strong points:  

– Solid rationale for trial of Hsp90 inhibitor in NSCLC given prominent role of 
mutant kinases in this cancer, many of which require Hsp90 for 
folding/stabilization/activity 

– Prospective collection of blood for isolation cfDNA built into clinical trial 
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• Strong points:  
– Solid rationale for trial of Hsp90 inhibitor in NSCLC given prominent role of mutant 

kinases in this cancer, many of which require Hsp90 for folding/stabilization/activity 

– Prospective collection of blood for isolation cfDNA built into clinical trial 

• Suggestions for additional work:   
– Increase amount of blood collected for plasma DNA extraction 

– Collect data on NSCLC histologic subtypes and tumor mutation status 

– Ultra-deep sequencing without matched normal DNA makes it difficult or impossible to 
distinguish somatic mutations from germline polymorphisms and Ion Torrent sequencing 
artifacts 

– Do subset analyses based on variant allele percentages or run sequencing analyses in 
duplicate? Low variant allele percentages (<5%) show lower reproducibility.  

– Separate analysis of canonical driver mutations in EGFR and KRAS 

– Somatic KIT mutations are very rare in NSCLC; specific KIT variants associated with 
responses should be examined.  

 

 

























 

 Molecular heterogeneity and response to Gefitinib of  

EGFR mutant advanced lung adenocarcinoma 
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 • Strong points:  

– Addresses important question of why 20-25% EGFR-mutated lung adenocarcinomas 
do not respond to first generation EGFR TKIs 

– Use of Ion Torrent sequencing allows efficient analysis of concurrent mutations 
(Additional Coexisting Mutations [ACM]) in clinical tumor samples  
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– Addresses important question of why 20-25% EGFR-mutated lung adenocarcinomas 
do not respond to first generation EGFR TKIs 

– Use of Ion Torrent sequencing allows efficient analysis of concurrent mutations 
(Additional Coexisting Mutations [ACM]) in clinical tumor samples  

• Suggestions for additional work:  
– Increase study size (currently n=18) 

– Consider results in the context of the generally accepted concept that the major 
EGFR mutations are typically clonal (present in every tumor cell) 

– Incorporate tumor content estimations into the analyses of the rate of cells carrying 
the EGFR mutation (the Rate of Mutated Cells RMC) 

– Examine possible relationship of histologic level of differentiation to RMC (better 
differentiated tumors may have lower proportion of tumor cells) 

– Instead of combining all Additional Coexisting Mutations [ACM] for survival analysis, 
perform separate analyses for major ACM such as P53, etc…  

– Define features of ACM: do they appear at the same variant allele frequencies as the 
EGFR mutation or do they appear subclonal? Are they all at canonical sites or are 
some at novel or rare sites (e.g. within KRAS, MET, etc…)?  

 
 


