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Introduction

® Colonoscopy with polypectomy is not perfect in the prevention
of CRC

3.7% (95% CI 2.8-4.9%) of all patients diagnosed with CRC
underwent colonoscopy within 5 years’

® Postcolonoscopy CRC (PC-CRC)?:

Proximal location
Flat macroscopic appearance

Smaller in size

-

1. Singh .... Samadder. Am J of GE. 2014
2. le Clercq ... Sanduleanu. Gut. 2014




Introduction — CRC development
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Introduction

Molecular profile of PCCRCs: what do we know?

Author / Publication Population PC-CRC vs Detected CRC P-value
Sawhney et al. 91 PC-CRCs, MSI: 30.4% vs 10.3% 0.003
Gastroenterology 2006 112 prevalent CRCs

Arain et al. 63 PC-CRCs, CIMP: 57% vs 33% 0.004
Am J Gastro 2009 131 prevalent CRCs

Shaukat et al. 63 PC-CRCs, ‘ BRAF: 28% vs 19% ‘ 0.180
Dig Dis Sci 2010 131 prevalent CRCs

Shaukat et al. 63 PC-CRCs, KRAS: 13% vs 29% 0.030
Dig Dis Sci 2012 131 prevalent CRCs

Nishihara et al. 62 PC-CRCs, MSI: 25.0% vs. 13.6%

NEJM 2013 585 prevalent CRCs CIMP: 30.2% vs. 15.0%
— ns

Richter et al. 42 PC-CRCs, MSI: 40.5%

Dig Dis Sci 2014 226 controls | BRAF: 16.7% vs 10.2% | 0.280
KRAS: 28.6% vs 36.7% 0.380
NRAS: 7.1% vs 4.0% 0.410
PIK3CA: 16.7% vs 12.4% 0.460
Woo Lee et al. 25 PC-CRCs, | MSI: 32% vs 8.4% | 0.002

Gut and Liver 2016 261 controls




Introduction
Non-polypoid CRNs

e (Often located in the proximal colon!
e Fasily overlooked
® (Challenging to resect endoscopically

* Distinct molecular features: | yqore often 5q l0ss?

« More often BRAF mutations3
« Less often 17p & 18q loss?
« Less often APC & KRAS mutations3




AiIm

To investigate the molecular profile of PCCRCs, including both the CIN and
MSI related mechanisms, in a large population-based cohort

Hypothesis: PCCRCs have a molecular profile that is different from DCRCs, presumably more similar to
non-polypoid and/or sessile serrated precursor lesions
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Methods - Most likely etiologic factors

Interval from
previous procedure
>4 years?

Yes

AA* seen in same <
bowel segment?
: Cecum intubated & " The modifying statement “deviation
Was lesion resected?
prep good?? from the planned management pathway”

can be added where applicable

+>10mm and or villous histology and/or
high-grade dysplasia

Likely incomplete Possible missed Possible missed
resection of Detected lesion, not lesion, prior lesion, prior
previously identified resected examination examination negative

lesion adequate but inadequate

Possible influence

of biological factors

terology. 2018 Sep;155(3)




Methods- Molecular analysis

® \Whole genome DNA copy numbers

Low-coverage whole genome sequencing — lllumina

® DNA mutations = 8 most common CRC genes

Truseq amplicon cancer panel — lllumina

e MSI status

Pentaplex Promega kit

® CIMP status

Multiplex MSP — CIMP panel - CACNA1G, IGF2, NEUROG1, RUNX3 and SOCS1 (Weisenberger et al Nat Genet
2000)
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Results — Tumor selection

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

: _ _ i /594 patients excluded:
: | 5701 CRC patients identified (2001-2010)

e hereditary CRC (48)
IBD (61)
| i NET (65) Case selection based on

history of CRC (117) o |
external referrals (303) PCCRC definition used in LEE

[ 5107 patients with 5303 CRCs included

-/ Clercq et al. 2014%
[ 147 PCCRCs 147 randomly selecied DCRCs
4 l l .
151 PCCRGCs;
of which 94 with probable biological cause 143 DCRGs

AN J \ J

l l Application of WEO

published guidelines
122 PCCRCs with high quality DNA ] [ 98 DCRCs with high quality DNA 2018** for PCCRC
- - definition, as used in the

present study

**Rutter MD, Beintaris | et al. Gastroenterology. 2018




Results — baseline characteristics

Mean age (SD) 71.8 (9.1) 69.4 (11.4) 0.089

Male (%) 70 (57.4) 57 (58.2) 1.000
Current/previous smoking (%) 28 (23.0) 21 (21.9) 0.980
Proximal location (%) /7 (63.6) 31 (31.6) <0.001
Flat appearance (%) 58 (47.9) 27 (27.8) 0.004

T1 carcinoma (%) 1(17.6) 5(5.1) 0.009

Poor differentiation (%) (29 6) 12 (12.8) 0.006
Mucinous histology (%) 7 (13.9) 13 (13.3) 1.000
Diverticulosis (%) 58 (47.5) 20 (20.8) <0.001

Mean tumour size (SD) 3.6 (1.8) 4.6 (1.9) <0.001

A




Results - Etiology of PCCRCs analyzed

Etiology (WEQO)

® Probably missed with adequate
prior examination

m Likely new PCCRC

m Possible missed lesion with prior
Inadequate examination

Likely prior inadequare resection

® Previously detected lesion
without resection




Results — Tumor selection and analysis
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: _ _ " /594 patients excluded: \
: | 5701 CRC patients identified (2001-2010)

» hereditary CRC (48)
IBD (61)
|,r NET (65) Case selection based on

hist f CRC (11 E
SHELTE (117) PCCRC definition used in Le

external referrals (303)
J Clercq et al. 2014%

[ 5107 patients with 5303 CRCs included

|

[ 147 PCCRCs 147 randomly selected DCRCs

151 PCCRCs;
of which 94 with probable biological cause

l l Application of WEO

J published guidelines

143 DCRCs

2018** for PCCRC
definition, as used in the
present study

122 PCCRCs with high quality DNA

[ 98 DCRCs with high quality DNA

= ot - ot ’ ~ ’ ot

DNA copy number Mutations MSI status CIMP status
(105 + 88) (93 + 79) (120 + 94) (122 + 98)

u. Gut. 2014 **Rutter MD, Beintaris | et al. Gastroenterology. 2018




Results- PCCRCs show less copy humber alterations

Molecular feature analysis

A) All PCCRCs vs DCRCs B) Biological PCCRCs vs detected CRCs

Mutation p-value OR [95% CI] Mutation p-value OR [95% CI
APC 0.97 . | 1.01[0.52, 1.98 APC 0.899 B 0.96 [0.47, 1.92
BRAF 0941 |+—1m 1.04 [0.40, 2.69] BRAF 0487 — LIRS, S0
s FBXW7  0.88 1.08 [0.38, 3.10)

FBXW7 0905 |—I 0.94 [0.36, 2.47 - ; ;
g KIT 0.625 o 0.82 [0.36, 1.86]

| | [ l

KIT 0767+l | 0.89 [0.41, 1.92 CRAS 0,636 - 0.83 0.37. 1.84
KRAS 0.986 | . | 0.99 [0.49, 2.03] PIK3CA  0.984 N 1.01 [0.41, 2.51]
PIK3CA 0919 |— | 0.96 [0.41, 2.24 PTEN 0.329 — 1.67 [0.59, 4.71]
PTEN 0.566 I 1.34[0.49, 3.61 SMAD4  0.468 - 0.65[0.20, 2.11
SMAD4 0661 | | 0.80 [0.30, 2.15 Ule Ll = SR 25
5 _ | 18q | | 36[0.18, 0.73

TP53 0385 | — 0.75 [0.39, 1.44] 8qloss  0.005 0-36[0.18,0.73
| ; _ _ 17ploss  0.969 1.01 [0.51, 2.01]
18qloss  0.004 El 0.3910.21, 0.74. 13g gain  0.038 0.49 [0.25, 0.96
MSI 0.296 —= 1.59[0.66, 3.81 eI 0954 — .69 [0.68, 416
CIMP high 0.294 —— | 1.38 [0.75, 2.55 CIMP high 0.267 I | 1.44[0.75, 2.75

| | | | | | | | | |
0 1 2 3 4 0 1 > 3 4

OR: PCCRCs vs detected CRCs
Corrected for age and gender

OR: Biological PCCRCs vs detected CRCs

ancer 2022




Results- PCCRCs are commonly CIMP-high
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Results- Overview

Branch 1: Hypermethylation pathway | Branch 2: MSI pathway Branch 3: CIN pathway

PCCRC rate ] 465%
Prox. location I 354%
Non-polypoid [ T 31.9%
MSI ] 27%
CIMP T 7.9%

Coexistence of
most prevalent

Gain of 13q 7.5% Loss of 18q

molecular y Gain of 139
features / 19.1%
25.5% APC mutation on
Loss of 18q
Main feature CpG Island Methylator phenotype in all cases, | Microsatellite instability in more than half of Chromosomal instability in most cases,

often in combination with gain of 13q cases, often in combination with with most frequent gain of 13q and/or loss of 18q,
and/or loss of 18q chromosome arm CIMP and or BRAE mutation and APC gene mutations in >50%




Conclusions

e MSI, hypermethylation and CIN pathways play a role in the
development of PCCRCs

e Key molecular features of PCCRCs:
Less often 13g gain and 18q loss
More often hypermethylated and MSI

e Similar molecular features in NP-CRNs and SSA/Ps = suggesting
important contribution to PCCRCs

-




Discussion

® First comprehensive examination of the role of CIN- and MSI-
associated mechanisms

Strengths

e \Well characterized population-based collection of PCCRCs, nested
case-control design

® Most likely etiologic factors identified

Limitations
® Retrospective
® | imited number of available tissue samples




Statement

The clinical and molecular features observed in PCCRCs support the hypothesis that
SSLs and non-polypoid CRNs are contributors to the development of these cancers
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