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Integration of CTC enumeration/characterization 
into cancer prevention trials 

Big question in cancer prevention field: which premalignant lesions will 
progress to malignant and/or metastatic disease? 

Muscularis mucosa 

Is it be possible to measure CTCs at pre-malignant or at least 
pre-metastatic stages of the disease to help determine the 

likelihood for progression? 
 



Is it possible to detect CTCs before the 
development of malignant disease? 

In a mouse model of pancreatic 
cancer circulating pancreatic 
cells (CPCs) were detected at 
the stage of pancreatic 
intraepithelial neoplasias 
(PanINs), 8-10 weeks before the 
development of pancreatic 
ductal adenocarcinoma (PDAC) 

Mutant cells enter the 
circulation before 
cancer is found on 

histology 

CPCs express cancer 
stem cell-associated 

markers 

Inflammation is necessary 
and sufficient for EMT, 

invasion and 
dissemination 

Rhim AD, et al., Cell, 2012 



… and before metastatic disease? 

In a cohort of 703 chemonaive patients 
with non-metastatic breast cancer the 
presence of 1 or more CTC (assessed 
by Veridex CellSearch®) predicted early 
recurrence and decreased overall 
survival. 
• If there is no intravasation how do the 

cells get into the bloodstream? Leaky 
tumor? 

Lucci A, et al., Lancet Oncol, 2012 



Complicating factors 

Cells from benign diseases may gain entry into the bloodstream 

• No healthy patients had any 
CTCs in either assay 

• No patients in the study had 
CRC after 3 years of follow 
up 

• CECs may be caused by 
inflammation 

• Morphology may reveal 
they are not CTCs 

Pantel K, et al., Clin Chem, 2012 



Complicating factors #2 

Patients enrolled in prevention trials often have long term use of 
chemopreventive agents, e.g. Non-steroidal anti-inflammatory drugs (NSAIDs) 
• NSAIDs have a long history of being effective 

chemopreventive agents for colorectal cancer 
(CRC) and other cancers 

• Cardiovascular toxicity associated with long term 
use of COX-2 specific inhibitors has led to 
renewed interest in COX-1 inhibitors (aspirin, 
ibuprofen) as chemopreventive agents 

NSAIDs 



Specificity of COX enzymes 

Attributed to inhibition 
of protective PGE2 and 
PGI2 by gastroduodenal 
epithelium and platelet 

TxA2 

Attributed to inhibition 
of PGI2 in endothelial 

cells, stimulating 
thrombomodulin and 
removing the natural 

suppression to 
thrombin activation; 
Coxibs usually don’t 

inhibit TxA2 
Grosser T, et al., J Clin Invest, 2006 



NSAIDs disrupt the balance COX 
derived eicosanoids 

PGI2 mainly from endothelial cells 

Selective inhibition of 
COX-2 alters the 

balance of PGI2 and 
TxA2 synthesis 

Discordant dose-
response relationships 

for inhibition of 
platelet COX-1 and 

vascular COX-2 

Grosser T, et al., J Clin Invest, 2006 



Aspirin may also have a therapeutic 
effect on preexisting cancer 

Study comprised ~6000 men 
with adenocarcinoma of the 
prostate treated with radical 
prostatectomy or radiotherapy 
• ~37% were receiving ACs 

(warfarin, clopidogrel, 
enoxaparin, and/or aspirin) 

• The risk of prostate cancer 
specific mortality was 
significantly decreased in the 
AC (especially aspirin) group 
from ~8 to 3% 

Choe KS, et al., J Clin Oncol, 2012 



How can CTC enumeration/characterization be 
incorporated into huge, long prevention trials? 

Prostate, Lung, Colorectal and Ovarian 
(PLCO) Screening Trial 
• Overall goal is to determine if various early 

detection screening methods can reduce 
mortality from PLCO cancers 

• Patients recruited to the study over 8 years and 
followed for a minimum of 13 years (screening 
at 3-5 year intervals) 

• ~160 publications to date associated with the 
PLCO trial 

Adenoma Prevention with Celecoxib 
(APC) Trial 
• Overall goal is to determine if long term use of 

celecoxib can reduce the number adenomas in 
high-risk patients 

• ~2000 patients recruited to the study over 4 
years and had follow up colonoscopies at 1 
year and 3 years 

• Trial stopped early at 3 years – celecoxib 
associated with adverse cardiovascular events 
and not recommended for prevention of 
adenomas 

Prorok PC, et al., Control Clin Trials, 2000; Bertagnolli MM, et al., NEJM, 2006 



Potential Discussion Topics 

• What are the best ways to determine if CTCs detected in early stage or 
non-metastatic cancers can predict the likelihood for progression to 
malignant or metastatic disease? 

 
• Given NSAIDs multiple effects on cardiovascular biology, how could long-

term use of NSAIDs impact CTC enumeration, characterization and/or 
clustering? 

 
• How can CTC enumeration or characterization be incorporated into ongoing 

or future cancer prevention trials? 



Relevant CSSI Funding 
Opportunities 

Provocative Questions ($30M) Due Date 12/04/12 
 

 Research Answers to NCIs Provocative Questions  
o Group A: RFA-CA-12-015 (R01) [$5-$7M] & RFA-CA-12-016 (R21) [$2-$3M] 
o Group B: RFA-CA-12-017 (R01) [$5-$7M] & RFA-CA-12-018 (R21) [$2-$3M]  
o Group C: RFA-CA-12-019 (R01) [$5-$7M] & RFA-CA-12-020 (R21) [$2-$3M] 
o Group D: RFA-CA-12-021 (R01) [$5-$7M] & RFA-CA-12-022 (R21) [$2-$3M] 

 
 
 

Innovative Molecular Analysis Technologies Program ($10.5M) Reissue winter 2012 

 Early-Stage Innovative Technology Development for Cancer Research (R21) [$5M] 
 Validation and Advanced Development of Emerging Technologies for Cancer Research (R33) [$3.5M] 
 Innovative and Early-Stage Development of Emerging Technologies in Biospecimen Science  (R21) [$0.8M] 
 Validation and Advanced Development of Emerging Technologies in Biospecimen Science (R33) [$0.7M] 

http://cssi.cancer.gov/resources-current_funding.asp  
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