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Integration of CTC enumeration/characterization

Into cancer prevention trials

r CENTER #=
e e STRATEGIC
& SCIENTIFIC INITIATIVES

Big question in cancer prevention field: which premalignant lesions will
progress to malignant and/or metastatic disease?
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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?
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Is it possible to detect CTCs before the
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development of malignant disease?

In a mouse model of pancreatic
cancer circulating pancreatic
cells (CPCs) were detected at 6
the stage of pancreatic |

Pancreas
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Rhim AD, et al., Cell, 2012



... and before metastatic disease?
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A
9 #d Circulating tumour cells in non-metastatic breast cancer: e | -
a prospective study
L
Anthony Lucci, Carolyn S Hall, Ashutosh K Lodhi, Anirban Bhattacharyya, Amber E Anderson, Lianchun Xiao, Isabelle Bedrosian, § 257
Henry M Kuerer, Savitri Krishnamurthy 8 Log-rank p=0.005 RS-
In a cohort of 703 chemonaive patients remese BT 2 m s

with non-metastatic breast cancer the ‘“?—
presence of 1 or more CTC (assessed
by Veridex CellSearch®) predicted early
recurrence and decreased overall

~
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« If there is no intravasation how do the bl T2 6 w6
cells get into the bloodstream? Leaky o
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tumor?
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Progression-free survival (%)
A

—— Lessthan three CTCs

Log-rank p<0-0001 —— Three or more CTCs
0 2 4|0 50 £ 100 L
Time (manths)
Number at risk 4
. Less than three CTCs 286 229 113 53 15 0 | | '| Jl
Lucci A, et al., Lancet Oncol, 2012 Treeormorectcs 36 1 7 6 2 0| eee—




Complicating factors
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Cells from benign diseases may gain entry into the bloodstream

Circulating Epithelial Cells in Patients
with Benign Colon Diseases

* No healthy patients had any

Klaus Pantel," Eric Denéve,® David Nocca,® Aman-

CTCs in either assay dine Coffy,” Jean-Pierre Vendrell,* Thierry Maude-
] . londe, Sabine Riethdorf,' and Catherine Alix-
* No patients in the study had Panabieres®* ="
CRC after 3 years of follow
Table 1. Distribution of patients with benign colon diseases related to the presence of CTCs and counts of CTCs
u p detected by the EPISPOT and CellSearch assays.
° CECS may be Caused by EPISPOT assay P CellSearch assay P
. . CTC* patient aga, years® 5715 037 65,8 0.13
inflammation CTC* patients, nftotal (%) 1053 (18.9) 653 (11.3)
Sox
* MorphOIOgy may reveal Female 32015 072 N 1.0
they are not CTCS M.ale Rk N3) 4733(12.1)
Disease type 0.86 1.0
Diverticulosis ST 3230(13)
Eenign polyps 112(83) 112183
Crohn disease 117 (28.6) 117 (14.3)
Ulcorative rectocolitis 145 (200 s
Other 16 (18.7) 176 (18.7)
CTC count®
Total 24(0-41),0 1.1(0-37), 0
Per disease
Diverticulosis 35(0-41),0 2(-37),0
Benign polyps 0.5 (0-6), 0 0.2(0-3),0
Crohn disease 1{0-6),0 0.8 (05,0
Ulcarative rectocolitis 6.4 (032, 0 0
Other 0.4 (0-2), 0 0.4{0-3),0 .
¥ Data are presented as the mean. ]
) Y Data are prasented as the number of CTC* p;ﬁmhﬂnul number of patients in the group (percant). l | '| J l
Pantel K, et al., Clin Chem, 2012 "Data are resented as the mean (range), median  ———




Complicating factors #2
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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 A
chemopreventive agents for colorectal cancer LIAERARA o o
(CRC) and other cancers Y

« Cardiovascular toxicity associated with long term Arschidoni acki (A4
use of COX-2 specific inhibitors has led to PG
renewed interest in COX-1 inhibitors (aspirin, iﬁ"""z
. . 2
ibuprofen) as chemopreventive agents (G Ouin

é‘ou
e | MBAIDs
Etodolac PGH,
Melaxicam PGF’“ * TM:
Celecoxib PGF$S ,rb TBXAS e OH
mesuli -50-fo -2 seleative HG fl\iqu o ) o bl
Diionss—— <510 0% st O s = Ho ) T e Mg
Sulindac sulfide HO & oH
Meclofenamate
Piroxicam
! .
- fo o FP receptors ?PP‘;SEESS-Q TP receptor
Ioueroten PGDS PGIS
Nafgmh o THIRg S PGI,
e o~ 0 %
Flurblprafen

-3 —2 | 0 1 2 3
Increasingly COX-2 selective Increasingly COX-1 selective
Range of COX selectivity for COX-1 and COX-2

V< S
/ DP receptors HO OH 1o 5



Specificity of COX enzymes

Cardiovascular risk
Thrombosis, *
myocardial
infarction |

Discontinuation

BP increase
Nonselective

COX inhibitor

Degree of selectivity
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Gastrointestinal risk

Bleeding,
ulcer
complications

Discontinuation

Attributed to inhibition  Attributed to inhibition
of PGI, in endothelial of protective PGE, and

cells, stimulating PGIl, by gastroduodenal
thrombomodulin and epithelium and platelet
removing the natural TXA,
suppression to
il thrombin activation; )
i Coxibs usually don’t h
inhibit TXA, | |
Grosser T, et al., J Clin Invest, 2006
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NSAIDs disrupt the balance COX

derived eicosanoids poycomue
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PGI, mainly from endothelial cells

¢ | _

€@ —po,——— cardoproiecion Selective inhibition of
COX-2 alters the

balance of PGI, and
TXA, synthesis

Preconditioning, reperfusion —

"W | ) —————=TxA,——— Cardiac fibrosis

A Platelet COX-1 inhibition B Vascular COX-2 inhibition
‘o0 Aspirin
Discordant dose- o | {
response relationships g . : [
for inhibition of € : 3
platelet COX-1 and 2® : g
© - o
vascular COX-2 o : B
2 ' >95% 3
¢ ——L:-/
0 50 100 0 50 100
% Inhibition of % Inhibition of 3':
thromboxane formation prostacyclin formation INSTIT J'l

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



Aspirin may also have a therapeutic
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effect on preexisting cancer

Aspirin Use and the Risk of Prostate Cancer Mortality in
Men Treated With Prostatectomy or Radiotherapy

Kevin 5. Choe, Janet E. Cowan, June M. Chan, Peter R. Carroll, Anthony V. I'Amico, and Stanley L. Liauw

Study comprised ~6000 men Iz " = Feference

with adenocarcinoma of the 8 124 L_g

prostate treated with radical 3 =

prostatectomy or radiotherapy g z ’

 ~37% were receiving ACs SE &
(warfarin, clopidogrel, £=
enoxaparin, and/or aspirin) g 7

» The risk of prostate cancer
specific mortality was 0 2 : : 8 10
significantly decreased in the | Time (years)
AC (especially aspirin) group Egﬁ::-:: ® A e 1 <25 a2
from ~8 to 3% ' ' ' '

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



How can CTC enumeration/characterization be

Incorporated into huge, long prevention trials? o i
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Prostate, Lung, Colorectal and Ovarian

(PLCO) Screening Trial
Overall goal is to determine if various early

Schernatic of the PLCO Trial Design
SCREENING ARM

RANDOMIZATION 39,105 women 38,340 men
detection screening methods can reduce 78.216 women Chest x-ray Chest x-ray
mortallty from PLCO Cancers 76,685 men Elf:i;;le sigmoidoscopy ::;:ible sigmoidoscopy

« Patients recruited to the study over 8 years and 55-74 years of age Transvaginal ultrasound Digital rectal exam
followed for a minimum of 13 years (screening CONTROL ARM
at 3-5 year intervals) 38,111 women 38,345 men

* ~160 publications to date associated with the Usual medical care Usial medical care

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 " Placebo  Celecoxb,  Celeconib

high-risk patients et Tk Dy

* ~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 Placebo  Celecoxb,  Celecon,

200 mg 400 mg
adenomas

Patients (%)

Adenoma Burden (cm)
)
%

Twice Daily ~ Twice Daily 'I ]

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



Potential Discussion Topics
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 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?
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Provocative Questions ($30M) Due Date 12/04/12

Research Answers to NCIs Provocative Questions
0 Group A: RFA-CA-12-015 (R01) [$5-$7M] & RFA-CA-12-016 (R21) [$2-$3M]
o Group B: RFA-CA-12-017 (RO1) [$5-$7M] & RFA-CA-12-018 (R21) [$2-$3M]
0 Group C: RFA-CA-12-019 (R01) [$5-$7M] & RFA-CA-12-020 (R21) [$2-$3M]
0 Group D: RFA-CA-12-021 (RO1) [$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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