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Patients with RASWT mCRC

PARADIGM Trial Design
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Panitumumab
+mFOLFOX6b

Bevacizumab
+mFOLFOX6b

• Unresectable disease
• No previous chemotherapya

• Age: 20–79 years
• ECOG performance status 0–1
• At least 1 evaluable lesion
• Adequate organ function 
• Life expectancy ≥ 3 months

Primary endpoint
• OS: left-sidedc population; if significant, 

analyzed in overall population

Secondary endpoints
• PFS, RR, DOR, R0 resection: 

left-sidedc and overall populations
• Safety: all treated patients

Exploratory endpoints
• ETS, depth of response, DCR: 

left-sidedc and overall populations

Stratification factors
• Institution
• Age: 20–64 vs 65–79 years
• Liver metastases: present vs absent

N=823

Phase 3, randomized, open-label, multicenter study (NCT02394795)

DCR, disease control rate; DOR; duration of response; ECOG, Eastern Cooperative Oncology Group; ETS, early tumor shrinkage; mCRC, metastatic colorectal cancer; OS, overall survival; PFS, progression free survival; 
RR, response rate; R0, curative resection; WT, wild type.
aAdjuvant fluoropyrimidine monotherapy allowed if completed > 6 months before enrollment. bUntil disease progression, unacceptable toxicity, withdrawal of consent or investigator’s judgement or curative intent resection. 
CPrimary tumor in descending colon, sigmoid colon, rectosigmoid, and rectum.

R
1:1
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Primary Endpoint-1; Overall Survival in Left-sided Population
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No. (%) of Patients
With Events

Median Survival,
Months (95.798% 

CI)
Panitumumab + mFOLFOX6 
(n=312) 218 (69.9) 37.9 (34.1–42.6)

Bevacizumab + mFOLFOX6 
(n=292) 230 (78.7) 34.3 (30.9–40.3)
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Panitumumab + mFOLFOX6 (n=84)
Bevacizumab + mFOLFOX6 (n=103)

OS and Subgroup Analysis in Right-sided Population
6

*Stratified Hazard Ratio is shown with 95% 
CI. 

No. (%) of Patients
With Events

Median Survival,
Months (95% CI)

71 (84.5) 20.2 (15.2–32.0)
85 (82.5) 23.2 (18.5–29.1)

Stratified HR for death, 1.09 (95% CI, 0.79–
1.51)

Subgroup
Events/Patients

Hazard Ratio
(95% Cl)Panitumumab

+ 
mFOLFOX6

Bevacizumab
+ 

mFOLFOX6 

Overall* 71/84 85/103 1.09 (0.79-1.51)

Age
20-64 yr 22/26 32/39 1.26 (0.73-2.17)

65-79 yr 49/58 53/64 0.97 (0.66-1.44)

Sex
Male 37/41 51/61 1.04 (0.68-1.60)

Female 34/43 34/42 1.08 (0.67-1.74)

ECOG PS
0 54/65 68/82 0.96 (0.67-1.37)

1 16/18 17/21 1.33 (0.66-2.67)

No. of organs 
with 
metastasis

0-1 31/40 30/44 1.27 (0.77-2.10)

≥2 40/44 55/59 0.94 (0.63-1.42)

Liver 
metastasis

No 26/35 29/37 0.87 (0.51-1.49)

Yes 45/49 56/66 1.23 (0.83-1.83)

Organs with
metastasis

Liver only 13/14 15/21 1.66 (0.79-3.50)

Other 58/70 70/82 0.93 (0.66-1.32)

Primary tumor
resection

No 30/33 28/30 0.87 (0.51-1.45)

Yes 41/51 57/73 1.09 (0.73-1.63)
0 1 2

Panitumumab Better Bevacizumab Better
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PFS 5.6 vs 2.4 mos
HR 0.44, P<0.0001

RR 6.3 vs 0.9%
DCR 77 vs 47%





My Conclusions from SUNLIGHT
• TAS-102 plus BEV is the new SOC for patients with mCRC when TAS-102 is 

considered
• Study confirms data from prior phase 2 studies
• TAS-102 plus BEV is already listed in NCCN guidelines as CAT 2A

• Combination should be used before regorafenib
• Confirms the concept of 

VEGF inhibition beyond 
progression, as does 
fruquintinib
FRESCO-2 trial, ESMO 2022)



Targeted Therapies
BRAF

KRAS G12C
HER-2



Overview of Precision Medicine Approaches in GI Cancers
GI Cancer Negative predictive 

markers
Positive predictive 
markers

Cancer-agnostic markers

Gastroesophageal HER-2
PD-L1
FGFR2b
CLDN-18.2

MSI-H/ MMR-D
POLe/d
TMB?

NTRK fusions
RET fusions
BRAF V600E
KRAS G12C?

NRG1 fusions?

CRC RAS mutations
BRAF V600E
Sidedness
(HER-2)?

HER-2
BRAF V600E
MSI-H/ MMR-D
KRAS G12C

Biliary cancers (IHCC!) IDH-1
FGFR fusions
HER-2
BRAF V600E 

Pancreas cancer BRCA (-like)

HCC (AFP high)



Triplet therapy
ENCORAFENIB + BINIMETINIB + CETUXIMAB

n = 205

Doublet therapy
ENCORAFENIB + CETUXIMAB

n = 205

Control arm
FOLFIRI + CETUXIMAB, or
irinotecan + CETUXIMAB

n = 205

R
1:1:1

Phase 3

BEACON: Phase 3 in 2nd/ 3rd Line BRAF V600E mut mCRC

Primary 
Endpoints:

OS 
(All randomized Pts)

Randomization was stratified by ECOG PS (0 vs. 1), prior use of irinotecan (yes vs. no), and cetuximab source (US-licensed vs. EU-approved)

Triplet vs Control

Secondary Endpoints:  Doublet vs Control and Triplet vs Doublet - OS & ORR, PFS, Safety

ORR –
Blinded Central 

Review
(1st 331 randomized Pts)

Safety Lead-in 

QOL Assessments: EORTC QOL Questionnaire (QLQ C30), Functional Assessment of Cancer Therapy Colon Cancer, EuroQol 5D5L, and 
Patient Global Impression of Change).

ENCORAFENIB + 
BINIMETINIB + 
CETUXIMAB

N = 30

Encorafenib 300 mg PO daily 
Binimetinib 45 mg PO bid

Cetuximab standard weekly 
dosing

Patients with BRAFV600E  mCRC with disease progression after 1 or 2 prior regimens; ECOG PS of 0 or 1; 
and no prior treatment with any RAF inhibitor, MEK inhibitor, or EGFR inhibitor

Kopetz et al., NEJM 2019



BEACON: Overall Survival and Objective Response Rate

HR (95% CI): 0.52 (0.39-0.70)
2-sided  P <.0001

Median OS in months (95% CI)

Triplet
9.0 (8.0-11.4)

Control
5.4 (4.8-6.6)

Triplet

Control

HR (95% CI): 0.60 (0.45-0.79)
2-sided  P = .0003

Median OS in months (95% CI)

Doublet
8.4 (7.5-11.0)

Control
5.4 (4.8-6.6)

Control

Doublet

Objective Response Rate (first 331 randomized patients)

Confirmed Response by BICR
Triplet

N = 111
Doublet 
N = 113

Control
N = 107

Objective response rate 26% 20% 2%

(95% CI) (18–35) (13–29) (<1–7)

P value vs control <.0001 <.0001

Triplet vs Control Doublet vs Control

Kopetz S, Grothey A, et al. ESMO 2019. Abstract LBA-006; Kopetz S, Grothey A, et al. N Engl J Med. 2019;381:1632-1643.



# 3 patients have been excluded from the efficacy analysis as the BRAF mutation was not confirmed/indeterminate  by central lab
The 4 subjects with the best percentage change from baseline equal to 0% have their Best Overall Confirmed Response equal to Stable Disease (SD). 
Two subjects (38003012 and 72406001) with BOCR equal to NE are not presented in the plot because they don't have post-baseline tumor diameters. 
One subject (72402001) with BOCR equal to PD is not presented in the plot because 1 target lesion was not evaluable and sum of longest diameters cannot be calculated at the unique post-baseline evaluation.

ANCHOR CRC, Phase 2 study in FIRST LINE BRAFV600E mCRC

Investigator’s assessment, patients evaluable for efficacy (N=92)

Van Cutsem et al., ASCO 2021;
JCO 2023

RR 48%
DCR 88%
PFS 5.8 mos
OS 18.3 mos



BREAKWATER Study Schema
Safety Lead-in (completed) Phase 3

Encorafenib + Cetuximab + mFOLFOX6
N=30
Encorafenib + Cetuximab + FOLFIRI
N=30

Doses:
Encorafenib- 300 mg PO QD
Cetuximab- 500 mg/m2 IV Q2W
FOLFOX- full doses IV Q2W
FOLFIRI- full doses IV Q2W

Arm A**
Encorafenib + Cetuximab

N=290

Ra
nd

om
ize

 1
:1

:1
*

Arm B**
Encorafenib + Cetuximab + FOLFOX or 

FOLFIRIβ

N=290

Control Arm§
Physicians Choice: FOLFOX, FOLFIRI, 
FOLFOXIRI, CAPOX, all +/- anti-VEGF 

antibody
N=290

Patients with BRAF V600E mutant, MSS/pMMR mCRC and no prior systemic 
therapy in the metastatic setting

Patients with BRAF V600E mutant, 
MSS/pMMR mCRC with 0 -1 prior 
regimens in the metastatic setting

1° ENDPOINTS
• PFS (BICR) Arm A v. 

Control
AND

• PFS (BICR) Arm B v. 
Control

(BICR-blinded independent central 
review)

KEY 2° ENDPOINTS
• OS Arm A v. Control

AND
• OS Arm B v. Control

*Stratified by: ECOG PS 0 v. 1, Region US/Canada v. Europe v. ROW

**Same dosing as SLI; βFOLFOX or FOLFIRI based on SLI results; §No crossover 

ENDPOINTS
• Incidence of DLTs, Adverse events, 

dose modifications/discontinuations 
due to AEs

• PK including drug-drug interactions

Frontline BRAF V600E Phase III RCT

ClinicalTrials.gov Identifier: NCT04607421



BRAF Mutations: Kinase Activity and RTK Signaling 
Dependency

Yaeger. Cancer Discov. 2019;9:329.

§ Class I mutations: 
V600E/K/D/R/M

§ Class II mutations: 
P367L/S, G464V/E, 
G469A/V/R, L485W, 
N486_A489delinsK, 
N486_P490del, E586K, 
L597Q/R/S/V, T599TT/TS, 
T599I/K, K601E/N/T, 
K601_S602delinsNT, BRAF 
kinase duplication, BRAF 
kinase domain fusions

§ Class III mutations: 
D287H, V459L, G466A/E/V, 
S467L, G469E, N581I/S/T, 
D594A/G/H/N, F595L, 
G596D/R

V600 D469

D594



KRAS G12C Inhibitors (3-4% of mCRC)

Liu et al, Cancer Gene Therapy 2021



Sotorasib Single agent – CodeBreak 100

N=62

RR: 9.7% (6 pts)
PFS: 4.0 mos
OS: 10.6 mos Fakih et al. Lancet Oncol 2021



KRYSTAL-1:
Adagrasib Adagrasib + Cetuximab

RR: 46%
DOR: 7.6 mos
PFS: 6.9 mos
OS: 13.4 mos

RR: 23%
DOR: 4.3 mos
PFS: 5.6 mos
OS: 19.8 mos

N=43 N=28

Yaeger et al. NEJM 2022



Acquired Resistance Mechanisms on Adegrasib

Awad et al., NEJM 2021



Trial Regimen N ORR, % Median PFS, mo Median OS, mo

HERACLES-A1 Trastuzumab
+ lapatiniba 27 30 (14-50) 4.8 (3.7-7.4) 10.6 (7.6-15.6)

MyPathway 
(KRASwt subgroup)2

Trastuzumab
+ pertuzumaba 43 40 (25-56) 5.3 (2.7-6.1) 14 (8-NE)

TRIUMPH3 Trastuzumab
+ pertuzumaba 17 (tissue) 35 (14-62) 4 (1.4-5.6) —

TAPUR4

(no RAS data)
Trastuzumab
+ pertuzumaba 28 25 (11-45) 4 (2.6-6.3) 25 (6-NE)

MOUNTAINEER5

(Cohorts A + B)
Trastuzumab 
+ tucatinib 

86 38 (28-39) 8.2 (4.2-10.3) 24.1 (20.3-36.7)

DESTINY-CRC016,b

(Cohort A)
T-DXd 54 45 (32-60) 6.9 (4.1-8.7) 15.5 (8.8-20.8)

HERACLES-B7,c T-DM1 
+ pertuzumab

30 10 (0-28) 4.8 (3.6-5.8) —

Key Clinical Trials in HER2+ mCRC

a In NCCN guidelines. b ORR in subgroup with prior HER2 rx 43.8% (19.8-70.1); without prior HER2 rx 45.9% (29.5-63.1). c Did not meet primary endpoint. T-DM1 had 0% response rate in 
MATCH Arm Q8 and MSKCC Basket Trial.9
1. Sartore-Bianchi A et al. Lancet Oncol. 2016;17:738-746. 2. Meric-Bernstam F et al. Lancet Oncol. 2019;20:518-530. 3. Nakamura Y et al. ESMO 2019. Abstract 1057. 4. Gupta R et al. 
ASCO GI 2020. Abstract 132. 5. Strickler J et al. ESMO GI 2022. Abstract LBA 2. 6. Yoshino T et al. Nat Com 2023 in press
7. Sartore-Bianchi A. ESMO 2019. Abstract 3857. 8. Jhaveri KL et al. Ann Oncol. 2019;30:1821-1830. 9. Li BT et al. J Clin Oncol. 2018;36:2532-2537.
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T-DXd is an ADC Designed to Deliver an Antitumor Effect

Takayuki Yoshino

T-DXd is an ADC with 3 components:
• A humanized anti-HER2 IgG1 mAb with the same amino acid 

sequence as trastuzumab
• A topoisomerase I inhibitor payload, an exatecan derivative
• A tetrapeptide-based cleavable linker

Payload mechanism of action: 
topoisomerase I inhibitor 

High potency of payload

High drug to antibody ratio ≈ 8

Payload with short systemic half-life

Stable linker-payload

Tumor-selective cleavable linker 

Membrane-permeable payload

The clinical relevance of these features is under investigation.
ADC, antibody-drug conjugate; HER2, human epidermal growth factor receptor 2; mAb, monoclonal antibody.
1. Nakada T, et al. Chem Pharm Bull (Tokyo). 2019;67(3):173-185. 2. Ogitani Y, et al. Clin Cancer Res. 2016;22(20):5097-5108. 3. Trail PA, et al. Pharmacol Ther. 2018;181:126-142. 

Humanized anti-HER2 
IgG1 mAb1-3 Deruxtecan1,2

Cleavable Tetrapeptide-Based Linker

Topoisomerase I Inhibitor 
payload (DXd=DX-8951f 

derivative)



Destiny-CRC01      vs       MOUNTAINEER

Median # of prior lines: Destiny: 4, MOUNTAINEER: 2
Prior anti-HER-2 therapy: Destiny: 30%, MOUNTAINEER: 0% Siena et al., Lancet Oncol 2021

Strickler et al., ESMO GI 2022

N=53 N=86

On January 19, 2023, the FDA granted 
accelerated approval to tucatinib in 
combination with trastuzumab for RAS 
wild-type HER2-positive unresectable or 
metastatic colorectal cancer that has 
progressed following fluoropyrimidine-, 
oxaliplatin-, and irinotecan-based 
chemotherapy.



Immunotherapy
Neoadjuvant IO

Novel IO combinations in MSS CRC



Neoadjuvant therapy in rectal cancer by MMR status

Cercek et al, Clin Cancer Res 2020



Rectal Ca: Neoadjuvant IO Therapy

Chalabi et al., Nat Med 2020

41 pts with rectal cancer 
treated with Nivo and 
Nivo/Ipi (35 assessable 
for response)
Path response in: 
20/20 dMMR (12 pCR)
4/15 pMMR





Target RR: 25%

Endoscopy and DRE
before therapy and
@6wks, 3 and 6 mos











MSI-H/ dMMR colon cancers
cT3 and/or N+ per radiology
No obstruction, no perforation



Neoadjuvant Nivo/Ipi in dMMR early stage colon cancer
68% right-sided, 63% cT4a/b; 31% Lynch 

1 dose of Nivo/Ipi -> 1 dose of Nivo -> surgery Chalabi et al., ESMO 2022

N=107



My Conclusions for Neoadjuvant/ Definitive IO 
Therapy in MSI-H/ dMMR CRC
• Upfront, definitive IO therapy has emerged as SOC in MSI-H/ dMMR rectal 

cancer
• Hard to beat 14/14 cCR…
• FOLFOX does not work well, if at all
• Matches results in advanced disease and consistent with prior studies

• But:
• Follow up still short (median: 6.8 mos)
• What is the best IO therapy? PD-1 single agent? Combo? Duration?
• Will it always lead to NOM? Role of radiation?

• In locally advanced MSI-H/ dMMR colon cancer, I would also favor IO 
therapy as neoadjuvant treatment, but cancer should still be resected







Median prior lines: 4
Prior IO: 31%
RAS mut: 59%
BRAF mut: 3%





Phase 1 study Rego/Nivo/Ipi in MSS mCRC

Fakih et al., JAMA Oncol 2023
RR: No liver mets (22): 36%, Liver mets (7): 0%

mPFS: 4 mos mOS: 20 mos



My Conclusions from B&B study
• BAL-BOT shows interesting activity in metastatic MSS/pMMR CRC 

without liver metastases
• Reminiscent of data generated with Rego/Nivo (+/- Ipi) and Pembro/Lenvatinib 

(Note: Phase 3 LEAP-17 negative! – press release April 7, 2023)

• Observed activity passed my personal benchmark for IO in later line 
mCRC: >20% RR with durability of response >9 months
• More data and randomized comparison needed to see if time-related 

endpoints can be met
• We need to find a way to make CRC liver metastases respond to IO 

therapy -> high unmet need!



Optimized first-line therapy for mCRC
mCRC

MSI

IO

Side

Doublet + BEV
(FOLFOXIRI + BEV)

FOLFOXIRI + BEV
Doublet + BEV

RAS/ 
BRAF/ 
HER2*

Doublet + EGFR Ab
(Triplet + EGFR Ab)

(Doublet + BEV)
(Triplet + BEV)

dMMR/ MSI-HpMMR/ MSS

LeftRight

Mut* WT

*HER2 overexpression



The Present and the Future
Where we are now Where we will go
Early stage colon cancer

Adjuvant therapy Duration and intensity 
based on traditional TNM 
staging

ctDNA as MRD marker 
• to select patients for adjuvant therapy
• to identify high-risk patients with distinct 

molecular profile for targeted intervention
• to serve as endpoint in adjuvant trials
Neoadjuvant IO therapy for locally advanced cancers

No targeted agents or 
immunotherapy

Advanced CRC

Palliative therapy Chemotherapy as 
backbone

Identify more patients suitable for targeted therapies
• Characterize markers of secondary resistance
• Immunotherapy for MSS/ pMMR cancers

Define the role of tumor microbiota 
• in oncogenesis
• as prognostic and predictive marker
• as target for therapeutic intervention 

Targeted agents based on 
molecular profile and 
sidedness

Immunotherapy only for 
MSI-H/ dMMR cancers



The Present and the Future
Where we are now Where we will go
Early stage rectal cancer

Neo-Adjuvant therapy Ongoing shift from radio-
chemotherapy followed 
by surgery and post-op 
adj Tx to TNT

Firm establishment of TNT as SOC
• Best sequencing strategy TBD
• ? SCRT vs LC-chemo-rads

Increased use of short-
course radiation therapy

Even in cCR surgery 
considered SOC

Non-operative management as SOC in suitable cases 
• Role of imaging, endoscopy and serial ctDNA

testing to monitor response and in follow-up TBD

Molecular markers largely 
ignored for treatment 
decisions

Neoadjuvant or definitive IO therapy is SOC in 
dMMR/MSI-H rectal cancers



MOC Question:

The SUNLIGHT trial investigated the addition of bevacizumab to TAS-102 
(trifluridine/ tipiracil) in refractory mCRC.
Which of the following statements is not true?
A. The addition of bevacizumab improved OS
B. The addition of bevacizumab improved PFS
C. The addition of bevacizumab improved OS only in bevacizumab-naïve 

patients
D. The response rate of TAS-102 plus bevacizumab was less than 10%
E. The addition of bevacizumab to TAS-102 led to an almost 40% reduction in 

death events on the study


