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Figure 1: The digestive system.
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Figure 2. Summary of key biologic differences between right- and left-sided CRGs.
Abbreviations: AREG, amphiregulin; CIMP, CpG island methylator phenotype; CMS, consensus molecular subtype; CRCs, colorectal cancers; EREG,
epirequlin MS! microsatellite instab/lity.


https://doi.org/10.6004/jnccn.2017.0038

Epidemiology

. 3" Jeading cause of cancer death for both women and men
. 2021 52980 persons 1n US died of colorectal cancer

. Commonly diagnosed 1n persons 65-74 years

. 10.5% of all new colorectal cancer occur 1n < 50 years

. Incidence 1n adults 40-49 has increased by almost 15% 1n
last two decades

. 25.6% of eligible adults in US have never been screened



Epidemiology

. Largest increase in CRC 1n subjects 20-39 years

. Annual increase 1n colon cancer 6.4-9.3% and rectal 1.6-

3.5%

. Weight gain 1s associated with increased risk of CRC

. Excess nutrients among other factors may initiate a chronic
low-grade inflammatory response 1n metabolic cells

. Microbiome changes



Annual percent change (APC) in age-specific colorectal cancer (CRC), colon cancer and rectal

cancer incidence rates in Europe, 1990-2016. *Indicates that APC is statistically significant
differant frr3)rr_| Zero.
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USPSTF Recommendations

Recommendation Summary

Population | Recommendation Grade
Adults The USPSTF recommends screening for colorectal cancer in all adults aged 50 to 75 years. A

aged 50 to

75 years See the "Practice Considerations" section and Table 1 for details about screening strategies.

Adults The USPSTF recommends screening for colorectal cancer in adults aged 45 to 49 years. B

aged 45 to

49 years See the "Practice Considerations" section and Table 1 for details about screening strategies.

Adults The USPSTF recommends that clinicians selectively offer screening for colorectal cancer in adults aged 76 @

aged 76 to | to 85 years. Evidence indicates that the net benefit of screening all persons in this age group is small. In

85 years determining whether this service is appropriate in individual cases, patients and clinicians should consider

the patient's overall health, prior screening history, and preferences.




Dittferent Modalities

Table 1. Characteristics of Recommended Colorectal Cancer Screening Strategies

Screening method® Frequency® Evidence of efficacy Other considerations
Stool-based tests
High-sensitivity gFOBT Every year = Evidence from RCTs that gFOBT reduces colorectal cancer mortality = Harms from screening with gFOBT arise from colonoscopy to follow up abnormal
 High-sensitivity versions (eg, Hemoccult SENSA) have superior test performance gFOBT results
characteristics than older tests (eg, Hemoccult 1), although there is still uncertainty = Requires dietary restrictions and 3 stool samples
about the precision of test sensitivity estimates. Given this uncertainty, it is unclear » Requires good adherence over multiple rounds of testing
whether high-sensitivity gFOBT can detect as many cases of advanced adenomas = Does not require bowel preparation, anesthesia or sedation, or transportation to
and colorectal cancer as other stool-based tests and from the screening examination (test is performed at home)
FIT Every year Evidence from 1 large cohort study that screening with FIT reduces colorectal  Harms from screening with FIT arise from colonoscopy to follow up abnormal FIT
cancer mortality results
Certain types of FIT have improved accuracy compared to gFOBT and HSgFOBT * Can be done with a single stool sample
(20 pg hemoglobin per gram of feces threshold was used in the CISNET modeling) » Requires good adherence over multiple rounds of testing
* Does not require bowel preparation, anesthesia or sedation, or transportation to
and from the screening examination (test is performed at home)
sDNA-FIT Every 1 to 3y * I[mproved sensitivity compared with FIT per 1-time application of screening test * Harms from screening with sDNA-FIT arise from colonoscopy to follow up abnormal

= Specificity is lower than that of FIT, resulting in more false-positive results, more

follow-up colonoscopies, and more associated adverse events per sDNA-FIT screening
test compared with per FIT test

Modeling suggests that screening every 3 y does not provide a favorable (ie, efficient)
balance of benefits and harms compared with other stool-based screening options

(ie, annual FIT or sDNA-FIT every 1 or 2 y)

Insufficient evidence about appropriate longitudinal follow-up of abnormal findings
after a negative follow-up colonoscopy

No direct evidence evaluating the effect of sDNA-FIT on colorectal cancer mortality

sDNA-FIT results

Can be done with a single stool sample but involves collecting an entire bowel
movement

Requires good adherence over multiple rounds of testing

= Does not require bowel preparation, anesthesia or sedation, or transportation to

and from the screening examination (test is performed at home)

Direct visualization tests

Colonoscopy Every 10 y = Evidence from cohort studies that colonoscopy reduces colorectal cancer mortality = Screening and follow-up of positive results can be performed during the same
* Harms from colonoscopy include bleeding and perforation, which both increase examination
with age = Requires less frequent screening
= Requires bowel preparation, anesthesia or sedation, and transportation to and from
the screening examination
CT colonography Every 5y Evidence available that CT colonography has reasonable accuracy to detect colorectal e Additional harms from screening with CT colonography arise from colonoscopy to
cancer and adenomas follow up abnormal CT colonography results
No direct evidence evaluating effect of CT colonography on colorectal cancer * Requires bowel preparation
mortality = Does not require anesthesia or sedation or transportation to and from the screening
Limited evidence about the potential benefits or harms of possible evaluation and examination
treatment of incidental extracolonic findings, which are common. Extracolonic
findings detected in 1.3%2 to 11.426 of examinations; <3% required medical
or surgical treatment
Flexible sigmoidoscopy Every5y  Evidence from RCTs that flexible sigmoidoscopy reduces colorectal cancer mortality » Additional harms may arise from colonoscopy to follow up abnormal flexible

Flexible sigmoidoscopy

with FIT

Flexible sigmoidoscopy
every 10 y plus FIT
every year

= Risk of bleeding and perforation but less than risk with colonoscopy
* Modeling suggests that it provides fewer life-years gained alone than when combined

with FIT or in comparison to other strategies

Evidence from RCTs that flexible sigmoidoscopy + FIT reduces colorectal cancer
mortality

Modeling suggests combination testing provides benefits similar to those of
colonoscopy, with fewer complications

Risk of bleeding and perforation from flexible sigmoidoscopy but less than risk
with colonoscopy

sigmoidoscopy results
Test availability has declined in the US but may be available in some communities
where colonoscopy is less available

Additional potential harms from colonoscopy to follow up abnormal flexible
sigmoidoscopy or FIT results

Flexible sigmoidoscopy availability has declined in the US but may be available in some
communities where colonoscopy is less available

Screening with FIT requires good adherence over multiple rounds of testing
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Timing of Follow-up Colonoscopy

Normal 10 years

1-2 small ( < 1cm) tubular adenomas 7-10 years

3-4 small (<1cm) tubular adenomas 3-5 years

5-10 small (<1cm) tubular adenomas 3 years

large (= 1cm) or high grade 3 years
dysplasia/villous pathology

> 10 tubular adenomas 1 year

All assuming HIGH quality colonoscopy with COMPLETE removal of polyps it et a1, RS0
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Colon Cancer Therapy



Historic Overview

1957 SFU discovered

1962 5FU FDA approved for CRC

2000 Irmotecan approved for CRC

2002 Oxaliplatin approved for CRC

2004 MOSAIC trial adding Oxaliplatin to 5 FU OS and DFS benefit

2006 Bevacizumab approved for CRC

2012 Regorafinib approved

20135 Trifluridine-tipiracil approved + EGFR Inhibitor

2018 Published IDEA (International Duration Evaluation of Adjuvant Therapy collaboration)

2020 BRAF Inhibitor and Immunotherapy



Early Stage Colon Cancer



National

Nl Cancer
Network”

comprehensive NCCN Guidelines Version 1.2022
Colon Cancer

NCCN Guidelines Index
Table of Contents
Discussion

PATHOLOGIC STAGE™

Tis; T1, NO, MO; T2, NO, MO;
T3—4, NO, MO" (MSI-H/dMMR)

T3, NO, MO"™-° (MSS/pMMR and

‘

‘

no high-risk features)

T3, NO, MO at high risk for

systemic recurrence®P =
or

T4, NO, MO (MSS/pMMR)

T1-3, N1 .
(low-risk stage III)Y

T4, N1-2; T Any, N2 =

(high-risk stage )Y

b Principles of Imaging (COL-A).
m Principles of Pathologic Review (COL-B).

N Principles of Risk Assessment for Stage |l Disease (COL-F).

ADJUVANT TREATMENTP

Observation -

Observation >

or

Consider capecitabine (6 mo)9 or 5-FU/leucovorin (6 mo)9 —»

Capecitabine (6 mo)9 ' or 5-FU/leucovorin (6 mo)9:" -

or

FOLFOX (6 mo)d:"S:t or CAPEOX (3 mo)%"S:t -

or

Observation -

Preferred:

« CAPEOX (3 mo)9:t >
or

« FOLFOX (3—6 mo)9:t >

or

Other options include: Capecitabine (6 mo)9 or 5-FU (6 mo)9

Preferred:

« CAPEOX (3—6 mo)a:::t >
or

« FOLFOX (6 mo)9--t -

or

Other options include: Capecitabine (6 mo)9:f or 5-FU (6 mo)9:"

© High-risk factors for recurrence (exclusive of those cancers that are microsatellite
instability-high [MSI-H]): poorly differentiated/undifferentiated histology, lymphatic/

> Surveillance (COL-8)

t A benefit for the addition of oxaliplatin to 5-FU/leucovorin in patients aged 70
years and older has not been proven.

Y While non-inferiority of 3 mo vs. 6 mo of CAPEOX has not been proven, 3 mo

vascular invasion, bowel obstruction, <12 lymph nodes examined, perineural
invasion, localized perforation, or close, indeterminate, positive margins, or

tumor budding. In high-risk stage |l patients, there are no data that correlate risk

features and selection of chemotherapy.

PThere are insufficient data to recommend the use of multi-gene assay panels to
determine adjuvant therapy.

9 Principles of Adjuvant Theragx (COL-G).

" Consider RT for T4 with penetration to a fixed structure.
Principles of Radiation and Chemoradiation Thera COL-E).

S A survival benefit has not been demonstrated for the addition of oxaliplatin to

5-FU/leucovorin in stage Il colon cancer. Tournigand C, et al. J Clin Oncol 2012;

30:33563-3360.

of CAPEOX numerically appeared similar to 6 mo of CAPEOX for 5-year overall
survival (82.1% vs. 81.2%; HR, 0.96), with considerably less toxicity. (Andre T, et
al. Lancet Oncol 2020;21:1620-1629). These results support the use of 3 mo of
adjuvant CAPEOX over 6 mo in the vast majority of patients with stage Ill colon
cancer. In patients with colon cancer, staged as T1-3, N1 (low-risk stage Ill), 3
mo of CAPEOX is non-inferior to 6 mo for disease-free survival; non-inferiority
of 3 mo vs. 6 mo of FOLFOX has not been proven. In patients with colon cancer
staged as T4, N1-2 or T any, N2 (high-risk stage Ill), 3 mo of FOLFOX is inferior
to 6 mo for disease-free survival, whereas non-inferiority of 3 mo vs. 6 mo

of CAPEOX has not been proven. Grade 3+ neurotoxicity rates are lower for
patients who receive 3 mo vs. 6 mo of treatment (3% vs. 16% for FOLFOX; 3%
vs. 9% for CAPEOX). Grothey A, et al. N Engl J Med 2018;378:1177-1188.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

COL-3

Version 1.2022, 02/25/22 © 2022 National Comprehensive Cancer Network® (NCCHN®), All rights reserved. NCCM Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCHM.



Original Article
Duration of Adjuvant Chemotherapy for Stage lli
Colon Cancer

Axel Grothey, M.D., Alberto F. Sobrero, M.D., Anthony F. Shields, M.D., Ph.D.,
Takayuki Yoshino, M.D., Ph.D., James Paul, Ph.D., Julien Taieb, M.D., John
Souglakos, M.D., Qian Shi, Ph.D., Rachel Kerr, Ph.D., Roberto Labianca, M.D.,
Jeffrey A. Meyerhardt, M.D., M.P.H., Dewi Vernerey, Ph.D., Takeharu
Yamanaka, Ph.D., loannis Boukovinas, M.D., Jeffrey P. Meyers, B.S., Lindsay A.
Renfro, Ph.D., Donna Niedzwiecki, Ph.D., Toshiaki Watanabe, Ph.D., Valter
Torri, M.D., Mark Saunders, M.B., B.S., Ph.D., Daniel J. Sargent, Ph.D., Thierry
Andre, M.D., and Timothy Iveson, M.D.

N Engl J Med
Volume 378(13):1177-1188
March 29, 2018
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Conclusions

Among patients with stage lll colon cancer receiving adjuvant therapy
with FOLFOX or CAPOX, noninferiority of 3 months of therapy, as

compared with 6 months, was not confirmed in the overall population.

However, in patients treated with CAPOX, 3 months of therapy was as
effective as 6 months, particularly in the lower-risk subgroup.
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Prognostic impact of early discontinuation of treatment and
oxaliplatin in patients treated with 6 months of oxaliplatin-
based chemotherapy for stage lll colon cancer: an
ACCENT/IDEA pooled analysis of 11 adjuvant trials

Claire Gallois, Qian Shi, Jeffrey P. Meyers, Timothy Iveson, Steven R Alberts, Aimery de Gramont, Alberto
F. Sobrero, Daniel G. Haller, Eiji Oki, Anthony Frank Shields, Caroline Kelly, loannis Boukovinas, Roberto
Labianca, Frank A. Sinicrope, loannis Souglakos, Takayuki Yoshino, Jeffrey A Meyerhardt, Thierry Andre,

Demetris Papamichael and Julien Taieb
AP-HP. Centre
Universite
de Paris
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Background

* |n patients treated with 6 months of adjuvant chemotherapy, we may need to stop oxaliplatin early,
mainly due to peripheral sensory neuropathy

* |n the literature, we have limited data on the prognostic impact of the relative dose intensity (RDI) of
oxaliplatin in localized CC

Jolanta Zok et al. Dawon Park et al.
BMC Cancer 2021 Ann Surg Treat Res 2018

Stage 1] /111
N patients 365 611
Regimen FOLFOX/CAPOX FOLFOX

Associated with poorer outcomes RDI of oxaliplatin < 60% < 60% of the standard dose of
oxaliplatin

Need for more robust data on the prognostic impact of early treatment discontinuation and
oxaliplatin discontinuation, while continuing fluoropyrimidine, according to the number of cycles
received
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Population -

N=28. 623 MOSAIC, XELOXA, N0147, PETACCS8, AVANT, TOSCA, SCOT, IDEA France,
’ CALGB/SWOG 80702, HORG, ACHIEVE

Main exclusion criteria:

-Treatment with:

* Fluoropyrimidine alone arms (FULV, 5-FU, capecitabine)
« Targeted therapy (cetuximab, bevacizumab) arms

- Treatment prescribed for a duration of 3 months

- Discontinuation of chemotherapy due to recurrence

Oxaliplatin-based adjuvant chemotherapy (FOLFOX or CAPOX)

N= 10, 444 Prescribed for a duration of 6 months
In stage lll CC
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RESU LTS  ETD (N=10, 444) — 20.9% experienced ETD :

« EOD (N=7, 243)— 18.8% experienced EOD

ETD p-value EOD p-value
(N=2184) (N=1359)
Gender Female
Male
A No statistically significant
g€ < boy difference for:
2 65y
- T stage, N stage
0 - Risk group (low-/high-risk)
> 1 - Sidedness
- Histological grade
<18.5 : -LNR
18.5- 25 . - MMR status
- KRAS, BRAF mutation
> 25 status

Regimen FOLFOX
CAPOX
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Survival according to
ETD/no ETD

In multivariate
cWEWAIE

Overall population

Adjustment variables:
- Age
- Gender
- Year enrollment
=ECOGFPS
- T and N stage

Adjusted Kaplan Meier curves

ASCO Gastrointestinal

Cancers Symposium

#GI122

Events/Tota

ETD 745/2062
No ETD 2169/7944
Stratified Likelihood-Ratio

| | | | | |
6 7 8 9 10 11

Years from Randomization

No. at Risk
2062 1657 1405 1169 976 778 542 328 163 T2 33 13
7944 7359 6467 5652 4883 3867 2795 1742 896 407 182 87

3 year DFS
HR (95% CI) (95% CI)
1.61(1.48-1.75469.0 (67.0-71.0%)
Reference J§78.8 (77.9-79.7%)
-value: <.0001

Events/Tothl
ETD 583/2098
No ETD 1515/7961
Stratified Likelihood-Rati

| | | | |
6 7 8 9 10 i

Years from Randomization

No. at Risk

2008 1871 1725 1564 1391 1201 862 465 226 94 40 16
7961 7818 7481 6974 6420 5617 4265 2414 1181 559 247 103

presenten By: Claire GALLOIS, MD
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5 year OS
HR (95% CI) (95% CI)
1.73 (1.57-1.91874.7 (72.8-76.6%)
Reference [§84.7 (83.9-85.5%)
P-value: <.0001
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Survival according
to EOD/no EOD
In multivariate

I = Events/Total HR (95% CI) (95% CI)
ana ySIS EOD 372/1297 1.07 (0.95-1.20)77.2 (74.9-79.6%)
No EOD 1597/5636 8.3 (77.2-79.3%)

Stratified Likelihood-Raticl P-value: 0.2758

Overall population s 7 8 8 10

Years from Randomization

No. at Risk
1297 1190 1040 843 701 582 448 314 174 82 46 19
5636 5205 4569 4010 3452 2721 2002 1250 660 314 133 68

Adjustment variables:

B Age 5 year OS
- Gender Events/Total HR (95% Cl) (95% CI)

EOD  279/1296 1.13(0.99-1.30)83.0 (81.0-85.2%)
- Year enrollment No EOD 1118/5648 4.0 (83.0-84.9%)

- ECOG PS Stratified Likelihood-Ratio

- T and N stage 6 7 8 9 10 11

Years from Randomization
No. at Risk
: : 1296 1269 1221 1107 993 897 665 390 214 106 ¥ ] 27
AdJUStEd Kaplan MEIEI’ curves 5648 5546 5291 4937 4553 3991 3083 1777 887 440 187 76 25
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Conclusion / Summary

In a large series of patients receiving 6-months of CT for stage lll CC :

« ETD and EOD were associated with:
» older age, female gender, ECOG>0, CAPOX regimen, malnutrition (ETD only)

 ETD — associated with a significant and clinically relevant decrease in DFS
and OS

 EOD — not significantly associated with decreased DFS or OS

» However, patients who received < 50% of the planned number of cycles of
oxaliplatin, had poorer outcomes
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Limitations

Missing data for:

» the cause of ETD
— could be linked to confounding factors for DFS/OS

» Co-morbid conditions (renal impairment, diabetes mellitus...)
—may lead to ETD and influence DFS/OS

- We can not fully exlude all confounding factors for DFS and OS
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Take Home Points

In patients with a 6-month adjuvant regimen chosen in MTD:

Maintain the planned number of treatment cycle seems
Important

* (Grade 2+ neurotoxicity / any timepoint: stop oxaliplatin (GCP)

After 3 months, in patients having grade 1-2 neurotoxicity:
stopping oxaliplatin is likely a valid option not impairing
clinical outcomes

ASCO Gastrointestinal — pusssm  ecscwico o Claire GALLOIS, MD
C cH IS Sy M p OSsium Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse
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Monitoring and survelllance: Then and now

Stage ||/||| colon ca 1996 N_CCN 202_2 N_CCN
guidelines guidelines

Physical exam v v

CEA v v

Imaging v v

CXR CT chest, abdomen, pelvis
Chest CT if metastasis
Abd CT if resected metastasis
or rectal ca
Colonoscopy v v

1996: “Post treatment surveillance of patients with colon
cancer is a controversial management issue”



CEA Is a problematic biomarker

+ 728 MSKCC patients OUTCOMES FOR POSITIVE CEA
were identified who True posive -
underwent RO resection “cancer, 5% atse positive
for stage |-1ll CRC (2003- \ CEA, 49%

2012)

* All pts had a normal
perioperative CEA level True positive
but subsequently had at e wex
least one abnormal CEA

measurement

Litvak et al., JNCCN. June 2014, 12(6), 907-913.




The appropriate cutoff for CEA is unknown

* More false-positives than true-positives occur at
CEA levels up to 10 ng/mL

» At the cutoff of 5.0 ng/mL (used at MSKCC), the
sensitivity is only 54% and the specificity is 79%

* The optimal cutoff based on ROC curve would be
7.9 ng/mL (sensitivity= 44% and specificity = 95%)

Litvak et al., JINCCN. June 2014, 12(6), 907-913.



Positive CEA results in increased imaging
and patient/ provider anxiety

National . . o g
comprehensive NCCN Guidelines Version 3.2021 By s
NCCN Bl Colon Cancer Discussion
RECURRENCE WORKUP
|
Negative
findings
« Consider PET/CT scan®
Negative * Re-evaluate chest/ .
. Physical exam findings abdominal/pelvic CT
CEA i | i aa st i Positive for documented
. g findings metachronous
elevation pelvic CT with See treatment metastases. below
contrast” Positive for documented '
findings metachronous
metastases, below




Current state of survivorship/ surveillance for
stage ll/lll colorectal cancer

» Current guidelines for surveillance were established
>25 years ago with limited supporting evidence

* The core components of surveillance (CEA and CT)
and their test intervals have no proven survival benefit
and may not optimize limited healthcare resources

* There Is an opportunity to rethink survivorship and
survelllance with evidence-based analysis and modern
technology



"Liquid biopsy” in the clinic

resistance
mutations

ARG ... . W Potential clinical applications
aibi | » Screen asymptomatic
oopulation

> Detec_t residual gjisease
followinqg resection

3 Early detection
and monitoring

—
'

Targeted therapy

Brain/

i ) 1 ) .-{'
Response to
therapy

- Breast cancer é:

) > Identify actionable
SR biomarkers (HERZ2, etc.)

| 9k 58 > Predict treatment response
o 3 " Resistapee \ E
: | » Monitor overall tumor burden

» ldentify drivers of treatment
resistance

Pancreatic cancer

., Colon cancer

C. Bettegowda et al., Sci Transl Med 2014;6:224ra24



“Tumor informed” mutation detection

Sequencing of tumor tissue,
to identify unique signature of
tumor mutations

Custom design and manufacture
of personalized mPCR assay for
each patient, targeting the top 16
clonal mutations found in tumor

Use personalized assay to test

patient’s blood for presence of
circulating tumor DNA (ctDNA)

1.00

e
-

0.01

Mutation VAF (%)

0.001

@ ctDNA (+)
() ctDNA (-)

Days after surgery



Tumor informed MRD assay outperforms
clinical risk factors in stage Il colon ca

No patients received adjuvant chemotherapy (n=230)

Post-operative CEA Clinical Risk Factors* Post-operative ctDNA

—i— CEA nomal 100 ~

100~ 1004 Clinical low risk (n = 129)
—+—  CEA elevated \
\_L a4 11 AL 0 14 i ]
i 1 l ) ) I - - - LA_‘LE_“'% | N |

Linm s &

Postoperative ctDNA-negative (n = 164)

~J

n
o0
o

Clinical high risk (n = 49)

o))
o
1

60 4 H HR, 18 (95% ClI, 7.9-40)

I
o
1

Postoperative ctDNA-positive (n = 14)

N
n
1

HR =2 (95% CI: 0.3 - 10)
P=0.527

n
o

1 HR, 3.3 (99% ClI, 1.6-7.0)

Percentage Recurrence-Free
wn
o
Percentage recurrence-free
Percentage recurrence-free

o
o

D .
o

12 24 36 48 60 19 o4 36 48

o
o

Months from surge: L 12 24 36 48 60
Months since surgery gery bt shcs G

* T stage, LN< 12, LVI

Tie J, et al. Sci Transl Med. 2016:8:346ra92.



Sighatera (tumor informed): Clinical
validation study in stage I-lll CRC

JAMA Oncology | Original Investigation

Patients staged according to current TNM criteria

e 125 patients
stages |-l CRC, treated

with curative surgery
. : Stage Stage Stage lll
chemotherapy

[
* 795 plasma samples

were collected: T T

n=125

rgery

» bay 30 3 6 9 12 30 33 36 MONTHS
+ Pre-surgery . o s -
-+ Day 30 < 1 I I ! I Il I I
. Qtrly up to 3 yea r‘S FOLLOW UP EVERY 3 MONTHS FOR 3 YEARS

A : Reinert et al., JAMA Oncol. 2019;5(8):1124-1131.




Stage |-lll colon ca: ctDNA outperforms CEA

1.00 -

Relapse-free survival

0.00 -

0.75 -

0.50 -

0.25 -

ctDNA negative
(n=60)
HR, 43.5 ctDNA positive
(95% Cl, 9.8-190) (n=15)
p < 0.001
0 1' 2 3

Years from surgery

98%*
88%

Sensitivity Specificity

=Signatera ="CEA

*Patient-level specificity 98%. Test-level specificity 99.7%.?

Reinert et al., JAMA Oncol. 2019;5(8):1124-1131.



Can we integrate MRD into clinical care?

Potential applications:

 Selecting high risk patients for aggressive therapy when post-operative observation is SOC
* Spare patients chemotherapy/treatment if no residual disease (when SOC calls for

additional therapy)

@ YOOI

pia171118

YOOI

h (217118

S & Y00

Sequence resected tumor XD

o |dentify tumor-specific mutations / YOI
YOOI

pia117118

No adjuvant therapy
Close surveillance
Serial cfDNA testing

Adjuvant therapy
Serial cfDNA testing

YIO@< Normal germline cfDNA
YPOPK Tumor-specific alterations in ctDNA

Dul{e UNIVERSITY Morris and Strickler, Annu Rev Med. 2021. 72:399-413.



Factors that influence adjuvant chemotherapy

Patient factors

Observation Chemotherapy
or de-escalation 2l or escalation

comorbidities

side effects

timing
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Association of circulating tumor DNA dynamics with
clinical outcomes in the adjuvant setting for patients
with colorectal cancer from an observational GALAXY
study in CIRCULATE-Japan

Masahito Kotaka Gastrointestinal Cancer Center, Sano Hospital, Kobe, Japan
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Background

» Circulating tumor DNA (ctDNA)-based molecular residual disease (MRD) has the potential to select patients who
may benefit more from standard-of-care (SOC) adjuvant chemotherapy (ACT) by accurately assessing

recurrence-risk post-surgery and by evaluating ACT efficacy.

 CIRCULATE-Japan projectis a large platform enrolling patients with ¢

cancer (CRC) to evaluate the clinical utility of ctDNA MRD analysis. Tr

inical stage |I-IV resectable colorectal
e study comprises of one observational

(GALAXY study) and two randomized phase lll trials (VEGA and ALTAIR trials)!2.

Schema of CIRCULATE-Japan project

sl CtDONA negative

Control arm
CAPOX 3 months

Stock Pre-op
Samples

surgical resection

Key eligible criteria .
» Clinical stagesllito IV CRC . _ CAPOX
who canundergo complete = 4 cycles

*Whole exon sequencing r ctDNA monitoring In case of performed NAC

ASCO GsasTrDinTesfinal BEEN  recsoreo o Masahito Kotaka
Cancers Symposium Esnen |
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Control arm
Placebo
6 cycles

1. Taniguchi H, et al. Cancer Sci 2021, 2. Miyo M, et al. Cancer Sci 2021.
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Emerging Roles of ctDNA on the
Horizon of Gastrointestinal Cancers

ctDNA as a Tool to Detect Minimal Residual Disease After Surgery

Scott Kopetz, MD, PhD
Professor, Gl Medical Oncology
University of Texas, MD Anderson Cancer Center

@skopetz skopetz@madanderson.org
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=MD Anderson |

Best performing assays can detect as few as one genomic
equivalent in 10 ml of plasma (VAF = 0.01%)

~10 ml of plasma in
two tubes of blood
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100% VAF: ~10,000 genomic equivalents
are found in 10 ml of plasma

1% VAF: ~100 tumor genomic equivalents
(typical detection limit of most ctDNA assays)

@) - 0.01% VAF:~1 tumor
genomic equivalent

VAF = variant allele frequency

This requires use of a ctDNA assay optimized for minimal residual disease detection

Kopetz Gl ESMO '20; Revised from slide of A. Aleshin
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Evolution of Tumor Surveillance: Dramatic improvement of sensitivity

CXR can detect CT Scan can detect ctDNA can detect
10° cancer cells 107 cancer cells 10° cancer cells?

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Definition of Minimal Residual Disease

Presence of cancer after surgical resection (or other definitive procedure) without
radiographic evidence of disease

L Detectable by imaging
o
=
3 107
E B Detectable by ctDNA Minimal
Residual
Disease

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



= D Anderson |

Currently available ctDNA clinical assays can detect MRD

100

1.00

0.75 1

n
=

0.50

ctDNA positive
0251 p < 0.001 (n=15)

HR, 44.0
(95% Cl, 9.8-190)

Recurrence Free Survival (%)

- CtDNA Not Detected

% Relapse-free survival

== CtDNA Detected 0.00 -
g 200 400 600 800 1000 0 365 730 1101
Days Elapsed
Days from surgery
Parikh et al CCR 21; MGH / Guardant Health / Reveal Reinart et al JAMA Onc '19; Aarhaus / Natera / Signatera

These assays are currently covered by Medicare and most insurance
companies for CRC, but not (yet) other Gl cancers.

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Clinical Utility:
Defining Patients for Adjuvant Therapy

Resection Surveillance

Detectable by ctDNA

Tumor burden

Cured

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Clinical Utility:

Addition of Novel Therapies with Curative Intent

Resection Adjuvant Rx Surveillance

Incurable

Detectable by imaging

C

(5]

&)

5

)

o

= Detectable by ctDNA

|_
Not detectable
Cured
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COBRA: Stage |l Adjuvant Study CR1643

Resected stable stage IIA colon cancer for which physician decides no adjuvant
chemotherapy ("suitable for active surveillance")

Randomize

Pl —

Arm 1 Arm 2
Standard of Care (Active surveillance) Assay-directed Therapy

l l

Samples batched and analyzed
retrospectively for ctDNA status

Samples analyzed prospectively for the detection of
ctDNA to guide adjuvant chemotherapy decision

l l

P|: Van MOFI"iS (MDACC) ctDNA Detected ctDNA Not Detected
NRG Gl Lead: Thom George *mFOLFOX6 Active surveillance
or
NATIONAL *CAPOX
CANCER
INSTITUTE

ONCOLOGY

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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ctDNA Enables Rapid Path to Registration for Novel Therapies

Phase Il Proof of Concept Phase lll Registration Study

ctDNA+ population

1° endpoint:

(~100% rate of Nove! Clearance of
recurrence) — O¥Es MiEeTyenean 1° endpoint:

Key 2°: DFS . @ ™  DFS
ctDNA+ population _ _

radiographic .,- DFS
recurrence)
» Endpoint of clearance of ctDNA, * Very high eventrate, so relatively
where this is necessary but not small Phase Il study size (~300 pts)

sufficient for mproved outcomes
Dasari et al JCO 20

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Other Proof of Principle MRD Pilot studies

Cord blood NK cells + Cetuximab

Pembrolizumab or Nivolumab for MSI-H
TAS-102 with or without Irinotecan

Exercise +/- Diet, Vit D, Aspirin

Personalized Peptide Vaccine + CD40 + anti-PD1

Encorafenib, binimetinib, cetuximab in BRAF™ut

Many additional studies in development

Resources are available to find clinical trials for patients with ctDNA+ MRD: CRCMRD.com and Colontown

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Conclusions

 MRD applications are enabled by very high positive predictive value (low false positive)
of commercially-available ctDNA for recurrent disease in patients

* This is not a marker of high risk for recurrence, but defines molecular persistence of
disease / minimal residual disease.

* Gl cancer patients with ctDNA+ after definitive interventions should be considered as a
new “line” of therapy distinct from adjuvant or first line metastatic and suitable for novel
drug development

* |n the next several years, ctDNA will dramatically change our approaches to “adjuvant”
therapy, but we need to develop the data and understand more about
strengths/weaknesses of these strategies before prematurely adopting any new
Intervention approaches

ASCO Gastrointestinal
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Rectal Cancer Early Stage
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Short course radiotherapy
VS

Long course chemoradiation
As a component of TNT for LARC

Emma Holliday, MD

Assistant Professor Gastrointestinal Radiation Oncology
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TNT is the clear SOC due to DFS benefit

CLINICAL TOTAL NEOADJUVANT THERAPY

STAGE
Long-course chemo/RT9 Chemotherapy
« Capecitabine or (12-16 weeks)

infusional 5-FUP * FOLFOX or CAPEOX

T3, N any with or
involved or Short-course RT"Y
threatened
CRM (by MRI);"
T4, N any
or Locally
unresectable
or medicaily Chemotherapy Long-course chemo/RT9f
inoperable (12-16 weeks) « Capecitabine or PRODIGE-

« FOLFOX or CAPEOX infusional 5-FUP 23

» Consider FOLFOXIRI or

(for T4 N+) Short-course RT"Y

« Consider FOLFOXIRI
(for T4, N+) RAPIDO .

C a M CE 'S Sym p OSIum Content of this presentation is the property of the author, licensed by ASCO. Permission re quired for reu 5@, KNOWLEDGE CONQUERS CANCER
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Benefits of SCRT over LC-CRT?

« Similar efficacy and safety compared to long course
 More convenient to patients

« Less costly/financially toxic

ASCO Geastrointestinal sl sesoeo o ASCO smyeome
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SCRT vs LC-CRT Trials: Toxicity & Complications

Short Course Long Course P-value

Polish Tnal I Late tox: 28.3% Late tox: 27.0% 0.81
(Bujko 2006)

TROG 01.04 (G3-4 late tox: 5.8% (G3-4 late tox: 0.53
(Ansar 2017) 8.2%

Stockholm III Postop comp & late tox: Postop comp: 39% 0.53

(Erlandsson 2017) 50% & 43% immed surg vs Late tox: 47%
38% & 40% delay surg

ASCO Gastrointestinal
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Primary outcome: Disease-related treatment failure = locoregional failure, distant metastasis, new
primary colorectal tumor or treatment-related death.
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SCRT is more convenient and less costly

 Convenience:
- Less time off work/away from family
- Less time in the hospital system/COVID exposure

« Cost:
.- 28 fractions 3DCRT + capecitabine = $19,311*
- 5 fractions 3DCRT = $7,223*

**Radlow et al JAMA Network Open 2019
*From 2018 Medicare Fee Schedule to include costs of consult, simulation, weekly management, treatment planning and delivery

ASCO Gastrointestina | 4G99 PRESENTED BY: AS CO ANERICAN MIIRELOn
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When is LC-CRT preferable in TNT?

 When a W&W strateqy is desired

 When maximal local response is desired for sphincter-saving operation

Cancers Symposium
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Is SCRT W&W ready for prime time?

 Many are awaiting results from randomized trials to support retrospective
data:

« ACO/ARO/AIO-18.1: SCRT TNT vs LC-CRT TNT - surg or W&W
« STAR-TREC = TME vs LC-CRT + W&W vs SCRT + W&W

" AMERICAN SOCIETY OF
CLIMICAL ONCOLOGY

KNOWLEDGE CONQUERS CANCER
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Conclusions/Take-Away

 SCRT and LC-CRT are both reasonable and evidence-based RT options in
the context of TNT.

* For most patient with LARC, SCRT will give equivalent results and may be
preferable for logistics/financial toxicity.

* For patients for whom a W&W approach is being considered, LC-CRT is
preferred by many centers, but similar rates of pCR call this bias into
question and further data may inform this.

C SRS Sy M p OoSsium Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. KNOWLEDGE CONQUERS CANCER
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Triplet versus Doublet Systemic
Therapy

Should we add irinotecan to the mix?

Hanna K. Sanoff, MD

« w@ Professor of Medicine
-~ 7 Division of Oncology

CLIMICAL ONCOLOGY
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Treatment fails 2-3x as often outside the pelvis

RAPIDO TRIAL

HR 0-69 (95% Cl 0.54-0-90); p=0-0048 HR 1-42 (95% Cl 0-91-2-21); p=0-12

|
y
|

Control arm LCRT

, Control arm LCRT
Distant mets: 27%

Local Failure: 8%

P
'

Patients with locoregional failure (%)
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Number at risk _ Time since randomisation (years)
(number censored) Number at risk
tandard of care group 450 (2) 390 (3) 343 (7) 311 (138) 164 (166 (number censored)

- - tal 67 (1 14 (2 5 . 1c6 189 (188 tandard of care group 428 (3) 405 (8) 379 (161) 209 (199
xperimental group 462 (1) 414 (2) 372 (9) 349 (156) 9 R S Tl 436 2) 411 (8) 384 (173} Sl

Bahadoer, et al Lancet Oncol 2021; 22; 29-42
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Why would we escalate?

1. People with rectal cancer are still dying of metastatic recurrence

2. Current treatment is often inadequate for high-risk local disease
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Best evidence is for triplet chemotherapy
UNICANCER-PRODIGE 23

Long course CRT 3 months adjuvant

n=461 FOLFIRINOX x 6 90 Gy with
Key Eligibility capecitabine Lol g
c13-4 N any cMO
<15 cm TME
18-79yrs Long course CRT el
Treatment naive 50 Gy with 6 months adjuvant

capecitabine (FOLFOX or cape)

Primary Endpoint: 3yr DFS

Conroy T, et al. Lancet Oncol 2021; 22(5):702-715
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UNICANCER-PRODIGE 23
Key trial characteristics

Neoadj FFX + CRT Neoadj CRT

Median Age TREATMENT SUMMARY
Distance to anal  92% received 6 cycles FFX
verge < 5cm « 27% received cGSF
MRI stage T4 * 95% vs 99% CRT completion
 92% vs 95% resected
CN2 « 77% vs 79% started adjuvant chemotherapy

Predicted radial
margin < 1mm

Conroy T, et al. Lancet Oncol 2021; 22(5):702-715
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UNICANCER-PRODIGE 23
Key Trial Results

3 year OS
FFX + CRT. 91%
CRT: 88%

9
o
2
c
=
(¥
©
3

Stratified hazard ratio 0-65 (95% Cl 0-40-1-05); p=0-0773

! I | !
6 12 18 24

Conroy T, et al. Lancet Oncol 2021; 22(5):702-715
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Reminder comparison: RAPIDO Trial Results

n=920
Key Eligibility
clt or N2 or <1mm MRF cMO
Extramural vasc invasion
MRI + lateral nodes
<16 cm
Treatment naive

Outcome

Disease related treatment failure

at 3 years

OS at 3 years

Distant Mets at 3 years
Local Recur. At 3 years
pCR

Short course RT
25 Gy in 5 fx

CapeOx x 6 or
FOLFOX x 9

TME

Long course CRT 50
Gy with capecitabine

No additional
adjuvant

6 months adjuvant
per investigating
center (41% pts)

16

SC + FOLFOX
24%

89%
20%
8%
28%

Long Course CRT
30%

89%
27%
6%
14%

HR 0.75, 0.6-0.95

HR 0.92, 0.67-1.25

HR 0.69, 0.54-0.9
HR 1.42, 0.9-2.21
0<0.0001

Bahadoer, et al Lancet Oncol 2021; 22: 29-42
ASCO smsmceo
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Why would we escalate?

1. People with rectal cancer are still dying of metastatic recurrence

2. Current treatment is often inadequate for high-risk local disease
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Why would we escalate?

1. People with rectal cancer are still dying of metastatic recurrence
2. Current treatment is often inadequate for high-risk local disease
3. For better responses in bulky, painful, difficult to resect cancers

4. Improve chance of organ preservation / Non-operative management
X Totally unclear— to be answered by JANUS ftrial

SCO Gastrointestinal — s  oresenreo o Sanoff, Hanna K ASCO) sunlinane
ancers Sym p Osidm === et = Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. KNOWLEDGE CONMQUERS CANCER
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Conclusions on Neoadjuvant FOLFIRINOX

YES FOLFIRINOX IS A GO:
* Improves tumor regression and symptom palliation for very bad, locally advanced disease

MAYBE...

 DFS and distant mets: Clear incremental benefit vs upfront CRT only
 BUT not clear that's from triplet vs just neoadjuvant chemo

« Without survival data use should be reserved for selected cases

JURY’S OUT ON:

» Local control for high-risk disease (current evidence suggests no benefit)
* QOverall survival benefit

* Improvement in cCR for non-operative management
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Colon & Rectal Cancer Late Stage



CLINICAL

PRESENTATION

Suspected or

proven metastatic

synchronous

adenocarcinoma
(T any, N any, M1)

WORKUP

e Colonoscopy

* Consider proctoscopy

* Chest CT and abdominal CT or MRI®

* Pelvic MRI with or without contrast®

* CBC, chemistry profile

 CEA

* Determination of tumor gene status for
RAS and BRAF mutations and HER2
amplifications (individually or as part of
next-generation sequencing [NGS panel])¥+?

* Determination of tumor MMR or MSI statusY
(if not previously done)

* Biopsy, if clinically indicated

* Consider PET/CT scan (skull base to mid-
thigh) if potentially surgically curable M1
disease in selected cases®
» Consider MRI of liver for patients who are

* If potentially resectable, then

multidisciplinary team evaluation, including
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