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CRC treatment overview

Stage Il Stage lll Stage II/1ll Stage IV

v v v
SURGICAL RESECTION

! ! ! !

CHEMO
5-FU/cape + CAPOX or \1, Multiple drugs,
oxaliplatin FOLFOX biologics
SURGERY
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Case scenario: stage Il colon cancer

41yo woman presents with rectal bleeding ﬂ

* Colonoscopy: ulcerated, fungating mass in the sigmoid colon. -‘

* Biopsy: invasive, moderately differentiated adenocarcinoma -
* CT CAP: no evidence of metastatic disease

* Oncologic resection: T3NO. 4.2cm moderately differentiated adenocarcinoma
* No evidence of lymphovascular or perineural invasion. Low tumor budding. Negative margins.
* 0/16 lymph nodes with cancer, no tumor deposits.

* Microsatellite stable (MSS) by next generation sequencing
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Stage 2: current standard-of-care

* Treated with a partial colectomy followed by consideration of adjuvant therapy

o Effectively guessing who needs additional therapy

PATHOLOGIC STAGEP ADJUVANT TREATMENT”H

PMMR/MSS

Tis; T1, NO, MO; T2, NO, MO » Observation >
Observation -

we) T3, NO, MO9" (no high-risk features)—|or
Consider capecitabine (6 mo)Y or 5-FU/leucovorin (6 mo)V '

i i v, W : . V,W

T3, NO, MO at high risk for Erapecltablne (6 mo)¥-* or 5-FU/leucovorin (6 mo) >

zfmmic recurrence” > |FOLFOX (6 mo)":WXY or CAPEOX (3 mo)"-WXY _
or

T4, NO, Mo Observation .

NCCN colon, v2.2026
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Need for better biomarkers

 Pathologic features guide treatment, but do not reliably predict who will recur

OncotypeDx: 14-gene panel of great interest
* Prognostic, but not predictive of chemotherapy benefit

Microsatellite instability (~15% stage 1)
* Good prognosis
 MSI patients do NOT benefit from adjuvant chemotherapy

ctDNA

e Associated with a poor prognosis

* Role in predicting chemotherapy response???
Gray, JCO 2011; Sargent, JCO 2010;
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State of the data on ctDNA in colorectal cancer

ctDNA as a
blomarker

* Assay types
e Use for MRD
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Defining circulating tumor DNA (ctDNA)
LA

* Low levels of cell-free DNA (cfDNA) can be Fragments
detected even in the plasma of healthy individuals
(1-10 ng/ml) ™

End signatures

» ctDNA = detecting mutations in cfDNA that are
highly specific for cancer

Circulating cell-free DNA

fragmentation
TAYEY,

P

« Differences in genetic, epigenetic alterations

* Different fragment sizes

ik

* Half-life: <2 hours Methylation
Whole blood
* May fluctuate after trauma (surgery), e oo 2”0
chemotherapy e Q
Nucleosomal
patterns

Gianni, Int J Mol Sci 2022
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Tumor-informed vs tumor agnostic

Tissue biopsy

 Tumor-informed vs.
tumor-uninformed (a.k.a.

Tumour- i .
informed [N/ AN/, tumor-naive, plasma
Spproschies Tumour tissue Strengths on ly)
and cfDNA WES e High sensitivity )
e Minimally * Blood results typically
invasive returnin 7-14 days

* Integration with

TaTo G other screening )
uninformed — NN S programmes * Tumor-informed
approaches o approaches may be more
asma and Weaknesses ..
Circulatin leukocyte * Clonal sensitive for MRD
tumour cell cfDNA analysis haematopoiesis/
sl false positives * Longerturnaround
i ' d@ &é ROV || ° Costs time for initial test
* Reproducibility result (~4-6 weeks)

Metabolites Methylation
microRNA analysis of cfDNA

Rolfo, Nat Rev Clin Oncol 2020
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Role of longitudinal collection

 Detectionis cancer

E |

o 4 - tumor burden

% € | ctDNA-negative ‘ GiolisA-pesiiive dependent

= O

Q o |

o \ i . . .

g I - — - LR L D R R * Longitudinal testing can
38| e Micrometastases overcome extremely low-
= by | g level disease =2

Q= increased sensitivity

© A C (O]

EE| (8 5 .

85| | o * Rate of increase (e.g,
Qq \ . .

cal o @ doubling time) can be

<C (]5)_ ......................... @ ..t @i e G informative

i e

-.6 - >

Cohen, Nature 2023
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Minimal/molecular residual disease (MRD)

» Hypothesis: ctDNA can pick up recurrences faster than would be detected
radiographically or by other blood-based assays (ex. CEA)

* Analyses have largely been retrospective and observational, but with emerging
prospective data
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State of the data on ctDNA in colorectal cancer

Large

observational
cohorts

GALAXY

BESPOKE

INTERCEPT
 RWE analysis
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ctDNA is a strong prognostic risk factor

* Emerging data with both tumor-informed (LEFT) and tumor-agnostic (RIGHT) platforms

RFS by ctDNA status after surgery

10 ctDNA negative
0.9
0.8
0.7
0.6
0.5
04
03 ctDNA positive

0.2
0.1

Disease-Free Survival

HR=12.1, 95% CI: 8.0-18.3, p<0.0001

0-0]II|II|Il[II||I]II|II|II|II|II|II|II

12 24 36 48 60 72 84 96

Weeks post surgery

108 120 132 144

15% ctDNA+; recurrence 60 vs. 7%

156

100
ctDNA negative

HR 11.2

Probability of survival
(&)
=]

ctDNA positive

0 500

Days post-completion of therapy

18% ctDNA+; recurrence 100 vs. 24%

1,000 1,500

Kasi, GI ASCO 2024; Parikh, Clin Can Res 2021
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Longitudinal ctDNA clearance patterns are prognostic

* GALAXY (Japan) and BESPOKE (USA) studies 1.00 { = ——
E 1.00 7 Sustained clearance
c 0.75 1
S5
w 0.75 4 >
G 0-50 7 S 050
: :
© 0.25- o
(i .
Transient clearance 0.25 - -
od MNo clearance
I I I I I I I
0 (3] 12 18 24 30 36
Time from landmark timepoint (months) 0.00 -
Number at risk 0 5 10 15 20
No clearance 55 17 1 0O 0 0 0 ) Time (months)
Sustained 68 66 57 48 31 19 10 Number at risk
Transicnt 58 56 28 B 1 0 0 Sustained clearance 17 16 16 12 1
Transient clearance 14 11 6 5 1
No clearance 14 6 3 3 1

Nakamura, Nat Med 2024; Kasi, G| ASCO 2024
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ctDNA+ as areal-time predictor of metastasis

« MDACC INTERCEPT study: n=1115 stage 2-4 with ctDNA evaluation after surgery

* 184 ctDNA+ during surveillance e Median lead time: 3 mo

heliRoflox s RS i i  Excluding concomitantrelapse: 5.6 mo
Investigations - R_ad'0|og'C g P
1 48

evidence of

metastatic disease

g
2 18 100 ;
S
49% n=90 S :
Type of Reflex # of Patients 2 5ot T F S —
Investigation N S 7 0 Time (months)
o B0 e e e
Additional CT 0 1aginiogIc g >
evidence of b ]
MRI 21 : 2 -
PET, PET/CT 37 AUSEEREIIEE) s
B : = 51% n=94 T o4 . . . .
'Opsy 0 5 10 15 20
Ultrasound 1

Lead Time (months)

Dasari, ASCO 2023; Maddalena, G/ ASCO 2024

2026 Annual Advances and Innovations in Endoscopic Oncology and Multidisciplinary Gastrointestinal Cancer Care




Real world experience: adjuvant therapy

* Adjuvant therapy has a greater impact on MRD+ in high-risk stage Il or stage Il

a. MRD-negative ks MRD-positive
1.00+ %“W:l | : :: Observation 1.004

0.75+ ACT 0.754

Adj. HR® = 6.1 (2.41-15.34); P = 0.0001
FDR Adj. p = 0.0007
Adj. HR = 1.20 (0.25-2.76); P = 0.766

Disease-Free Survival

Disease-Frae Survival

) : 0.50- .
0.50 FDR Adj p = 0.768 0 ACT
0.254 0.25
0.00- oy . : : y y ,

0 6 12 18 24 30 36 42 0 . 12 18 - 3%
Time from 2-month landmark timepoint (months) Time from 2-maonth landmark timepoint (months)
Number at risk Soeizan Number at risk

Observation 93 81 70 48 30 16 V § 1 Losenvan o 10 2 1 1 1 1 0

ACT 187 169 143 109 68 36 18 2 ACT 51 3% 23 15 1 3

Cohen, Ann Surg 2025
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State of the data on ctDNA in colorectal cancer

Prospective
trials
e Adjuvant: DYNAMIC,

COBRA, DYNAMIC-II,
PEGASUS

* Post-adjuvant:
ALTAIR
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DYNAMIC study

* Prospective study randomizing resected stage Il colon cancer 2:1 to ctDNA-guided management

Tumor-Informed DNA-Gui Manaaemen
Stage i CtDNA Analysis ct Guided Management

Colon Cancer
(Targeted CRC panel) _, * CctDNA-Positive > Adjuvant Chemo __

: (oxaliplatin-based or single agent FP)
* RO resection B Until recurrence
« ECOGO0-2 A « ctDNA-Negative - Observation «  CEA: 3-monthly for
« Staging CT within -
8 wgetgs 3 @e = Positive result at we@ [, tchgl;,;erg 6-monthly

* Provision of
adequate tumor

w7 :
+ CT C/A/P: 6-monthl
Standard Management for 24M, then at 36&32

tissue within 4 (N = 455)
BIZEIE e e — Adjuvant treatment decisions based on — Fosg;r;?vlgr%'j;%mhl -
* No synchronous conventional clinico-pathologic criteria ' y
colorectal cancer 5 years
0 .. . .
40% were clinical high risk Primary endpoint:
20% were MSI-H 2-year RFS

Tie, ASCO 2024; Tie, New Engl J Med 2022
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DYNAMIC: recurrence-free survival

* Non-inferior outcomes, despite differences in chemotherapy receipt

Treatment Information ctDNA-Guided Standard

Recurrence-free survival
100% R RN RR R R M R R RN R RN RN R RN R N R AR AR AR R RN AR AR A RN AR AR ERRNAREEEREANARERANARREA R .
_‘=E'=m.,_=\_¥ 92.1% i Adjuvant Chemotherapy _ :

N =294 Management
N =147

- .
- M L ;
3 92.5%

2 87.2% Chemotherapy regimen, n

2 oo Oxaliplatin-based doublet 28/45 (62%) 4/41 (10%)

E Single agent FP 17/45 (38%) 37/41 (90%) <.0001

g 70%{ HR (95% CI): 1.01 (0.56, 1.81) - Clearance  97.1%

-+ ctDNA-guided management 85.2_%

60%] — Standard management

Chemo does not always
2 [E— “fix” ctDNA+

50%

0 1 2 3 4 5

Follow-up time (years)
Numbers at risk

Recurrence-free survival
2
S
=

30%] EoT ctDNA .
Persistence 20% 20%

=294 281 269 263 245 103 2096 - ;g?rasgg{‘;nece H H
-1147 142 134 134 127 46 10% e ot 1 0098
0%y - : - T - - - T T ™ T
0 1 2 3 4 5
. Follow-up time (years)
Tie, ASCO 2024; New Engl J Med 2022 ——
. . -|35 35 34 34 31 14
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COBRA

NRG-GI005 (COBRA) Study Schema

Resected stage IIA colon cancer for which the physician decides no adjuvant

« Stage IIA (T3NO) colon cancer

 Using a (now older) tumor-naive
chemotherapy (i.e., “suitable for active surveillance”)

/\ assay

Arm 1 Arm 2
Standard of care Assay-directed therapy ¢ 60/ 0 Ct D N A p OSlI t Iive
(active surveillance) 1
° 0 1
All patients were followed with ctDNA detected ctDNA NOT detected 43 / 0S p ontaneous ly C lea red In
rediGarphicrestilla the observation arm (perhaps
assessments every 6 months. | chemotherapy (MFOLFOX6 Active surveillance L.
or CAPOX) x 6 months below the limit of the assay??)
FOLFOX f f e 11% cleared in the
i oy chemotherapy arm
detacted Doses 111 Dose 12
carox B Va  Trial stopped early for futility
atersugory | CtDNA | _anersurgery | CAPOX
d::tected Doses 1-7 (l;Ao:S)S( PY Due to assay issues??

Morris, GI ASCO 2024
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DYNAMIC-IIl study

* Prospective study randomizing resected stage Ill colon cancer 2:1 to ctDNA-guided management

Tumor-Informed
Stage lll : ctDNA-Informed Management
ctDNA Analysis 4 :
ColonCancer SarEact Pre-Planned SoC - Escalation

targeted CRC panel) ., » CtDNA-Negative 2> De-escalate No chemotherapy - 5FU/Cape

* RO resection .
. E.COG 0-2 fﬂs’ > ctDNA-Positive = Escalate 5FU/Cape > 6M Oxaliplatin doublet
» Fitfor atleast a /5

1 cycle of pre-planned chemotherapy allowed 3M Oxaliplatin doublet > 6M Doublet

ﬂuorOpyrimidine (FP) ’ prior to ctDNA-informed regimen
or 2 3M FOLFOXIRI

Staging CT within 12

weeks ws-6 I 6M Oxaliplatin doublet > = 3M
+ Provision of Standard Management FOLFOX?RI B
adequate tumor Clinicians
tlzsstt]-i <e?avt\;§ﬁks nominate —  Treatment per clinician’s choice
ﬁl P SoC Chemo (blinded to ctDNA result)
* No synchronous
colorectal cancer Stratified by clinical risk (low vs high) and sites

Primary Analysis of ctDNA-Positive Cohort: Endpoints to be Presented

Secondary: safety, end-of-treatment (EoT) ctDNA clearance

Primary: 2 years RFS

Exploratory: post-operative ctDNA levels

Tie, ASCO 2025; Tie, Nat Med 2025
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DYNAMIC-IIl: Recurrence-free survival

RFS: ctDNA-negative RFS: ctDNA-positive

100 100 |
! |
g0 | Standard management 90 |
|
80 ! 80 1 |
1 ctDNA-guided management 70 4 |
70 : I
|
|
60 - | 60 1 !
9 | £ ! Standard management
o 50 - \ o 50 A 11 L L waw
& ! = :
40 | 40 1 | ctDNA-guided management
|
30 : 30 |
| |
|
20 - : 20 + !
|
| |
10  Absolute difference -2.8% (95% Cl, ~8.0% to 2.3%) 10 1 HR116(95% Cl, 0.87-153) |
| |
4] T T i T ) 0 T f T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Months from randomization Months from randomization
Number at risk Number at risk
ctDNA-guided management 353 333 303 214 124 51 ctDNA-guided management 129 101 64 45 31 7
Standard management 349 336 310 223 143 46 Standard management 130 101 78 49 a3 15

....Is it the assay? Cohort heterogeneity? Specific regimen?

Tie, Nat Med 2025

2026 Annual Advances and Innovations in Endoscopic Oncology and Multidisciplinary Gastrointestinal Cancer Care




PEGASUS

* Phase 2 of resected T4NO and stage Ill = ctDNA-guided adjuvant therapy

e ctDNA-: 6 mo capecitabine / ctDNA+: CAPOX x 3 mo 100
o After3 . still +: FOLFIRI x6 s cl d: “
er o mo: st . Xo MO, Cleared: Cape .
s B0 A
100 - L-a]
7 i
L
O 40
80
—_ 4 20
g% ]
(42
b o o T T T T T T T |
4] 6 12 8 24 30 36 42 48
20 Months following surgery
log-rank P=0.0036 .
HR = 2.71, 95% Cl =1.35-5.45 Number at risk: ]
0 . . : : : . : . ~*— Persistent negative 97 96 91 B7 B4 83 89 M 15
o 6 12 18 24 30 36 42 48 == Systained cleared 12 12 12 " 12 12 9 & 5
Months following surgery
Number at risk: == Transient cleared g a 4 4 3 3 2 0 0
== ctDNA negative 100 92 92 88 85 84 69 41 15 —— Persistent positive 5 12 9 7 6 5 5 3 1
=l ctDNA positive 35 32 25 23 2 20 16 1 5] == Converted positive 3 9 1 1 1 1 o 0 0

Marsoni, Nat Med 2026
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CIRCULATE-North America

T1-3, N1 Stage lll Colon Adenocarcinoma
Circulating tumor DNA (ctDNA) results within 6-8 weeks of surgery

No ctDNA ciDNA is
detected detected

CAPOX or Surveillance with
FOLFOX* Serial ctDNA

No ctDNA
detected

ctDNA is
detected

CAPOX or "
FOLFOX# FOLFOXIRI

Dasari et al. ASCO 2025;Abstract TPS3644.
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1 Experimental |
; Y e ;
ALTAI R pntig CAPOX P S ALTAIR |
pc;soi':fe 4 cycles E ®<: trial §
* N=243, stage 2-4 post-adjuvant ekl R .
* 36% had neoadjuvant chemo, 46% had adjuvant
Primary Analysis - DFS: All patients DFS: stage IV
_ 100 _ 1.00]
g 075 § 0.751
é 0.50 tg 0.50
: :
8 02 & 0251
o o
0004 HR=0.79, 95%Cl: 0.60-1.05; P=0.107 0.001 HR=0.53, 95%Cl: 0.32-0.87; P=0.012 . '
0 6 12 18 24 30 0 6 12 18 24
Time from Enroliment (Months) Time from Enroliment (Months)
Number at risk Number at risk
FTOTPI 122 85 35 19 1" 6 FTOTPI 34 23 9 2 1
Placebo 121 55 28 16 6 3 Placebo 32 10 4 1 0

Bando, G/ ASCO 2026
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Exploratory: ALASCCA

* Prospective study of adjuvant 160mg aspirin vs placebo x 3 years for localized PI3Kmut CRC

1“”*=‘=m:ai
Aspirin
90+ 4 by
vor 'E 80 Placebo it
T g 704
ﬁ'; Eﬂ_ - - 0
LR P'P3 m s No. of Patients with  3-Yr Disease-free
@ e Nemyomo) <y a \/ 3 A 50+ Event/Total No. Survival (95% ClI)
Blood vessel
= "E 40+ percent
: '“"a"‘ma”'v el © 30 Aspirin 19/157 88.5 (82.3-92.6)
& 50 Placebo 30/157 81.4 (74.4-86.7)
10— Hazard ratio, 0.61 (95% Cl, 0.34-1.08)
mTOR FOXO1 BAD k GSK3 NFKB 2 Stromal cell
u u \\»/ \J u f D | [ I [ I |
B 0 6 12 18 24 30 36
Meonths since Randomization
Tumor microenvironment No. at Risk
E Aspirin 157 155 146 143 140 139 138
Colorectal cancer cell Placebo 157 150 142 136 133 132 123

Fuchs, J Clin Oncol 2013; Martling, New Engl J Med 2025
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Exploratory: CALGB/SWOG 80702

R S —ememem_ * POst-hoc analysis of this stage 3 trial
ey .
. "‘}“m  2x2 randomization to 3 vs 6 mo chemotherapy &
-"Ll '1.'.“ .
e a,\ﬁ S 3 yrs of celecoxib or placebo
‘ Uy : : :
5 o e et wry, * CtDNA+ associated with poor prognosis
e Postive oot
L = Positive; placebo . o o .
* + Censor * Celecoxib benefit greatest in ctDNA+ patients,
N even when restricting to PIK3CA-mut (22%)
’ ' Timj from ranfiomizati;n, y ; ° 100+ T
No. at risk 80-
Negative, celecoxib 375 361 344 327 317 266 168
Negative, placebo 392 372 359 340 323 269 155 s
Positive, celecoxib 99 94 82 75 65 a7 32 = 601
Positive, placebo 74 67 59 47 34 21 14 g 10 |_:I I O emmepdm e -
Nowak, G/ ASCO 2025; Zhang, JAMA Oncol 2025 % T 4 -
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State of the data on ctDNA in colorectal cancer

Future
directions

* Genetic changes
* Epigenetics
* Fragmentomics
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ctDNA is not static, it is a technology

* Ongoing and future developments
 Discrete number of variants per patient (e.g., 16) = increased panel sizes
» Depth and breadth of sequencing (Whole exome = whole genome)
* Inclusion/improvement of epigenetics
 Especially relevant for tumor-agnostic assays
 Better cancellation of background “noise” (e.g., CHiP)

* Binary reporting (positive/negative) = quantitative trending = evaluations of fold
differences as a biomarker
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Case scenario: stage Il colon cancer

41yo woman presents with rectal bleeding

* Colonoscopy: ulcerated, fungating mass in the sigmoid colon.
* Biopsy: invasive, moderately differentiated adenocarcinoma

* CT CAP: no evidence of metastatic disease

* Oncologic resection: T3NO. 4.2cm moderately differentiated adenocarcinoma
* No evidence of lymphovascular or perineural invasion. Low tumor budding. Negative margins.
* 0/16 lymph nodes with cancer, no tumor deposits.
* Microsatellite stable (MSS) by next generation sequencing

Low-risk stage Il colon cancer

Typically, would observe (no
adjuvant chemotherapy)
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Case scenario: stage Il colon cancer

41yo woman presents with rectal bleeding

Strongly consider giving adjuvant
chemotherapy

* This patient elected ctDNA testing after surgery

* The draw from 21 days after surgery was POSITIVE (0.5 MTM/ml) | personally would give an
oxaliplatin doublet for ctDNA+
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Case scenario: stage lll colon cancer

41yo woman presents with rectal bleeding

T3N1

* 3/16 lymph nodes positive, no tumor deposits.

Low-risk stage Ill colon cancer

Recommend 3 months of
adjuvant chemotherapy
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Case scenario: stage lll colon cancer

41yo woman presents with rectal bleeding

T3N1

* 3/16 lymph nodes positive, no tumor deposits.

Still give 3 months of adjuvant
* This patient elected ctDNA testing after surgery chemotherapy

* The draw from 21 days after surgery resulted as NEGATIVE IRl R eI EILNe)s
stop for toxicity
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Is ctDNA the future? Most likely in some capacity

100
. Primary
E resistance
« 100
80— ol
ctDNA-negative 0 s ]
pportunities for 8 10
de-escalation of B Recurrence
g standard treatments E.. -
L 50—
uﬂ‘é All patients %
i 0.1 4
e ctDNA-positive [ .
@ O Remission
=
E 40— ‘ 1
Opportunities Time
for escalation of
standard treatments t I
Adjuvant S1OPPed  ppagsiple
20 treatment recurrence
| ,  Possible
0 . ] ; ! If continued remission
Time (years) (recommended)

Dasari, Nat Rev Clin Oncol 2020; Cohen, Nature 2023
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Thank youl!

shiovitz@uw.edu
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