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Best tumor change from baseline

Adagrasib Adagrasib plus Cetuximab

ORR= 23%
DCR = 86%

ORR= 46%
DCR = 100%



Time to Response and Duration of Treatment

mDOR = 4.3 mos

mDOR = 7.6 mos



Summary of Treatment-Related Adverse Events



CodeBreak101 : Sotorasib + Panitumumab

Kuboki Y et al . ESMO 2022

ORR= 30%
DCR = 93%

mDOR = 5.9 mos
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Adagrasib (MRTX849) is a Differentiated KRASG12C Inhibitor
3

• KRASG12C mutations act as oncogenic drivers in a range of solid tumors:

Shubham Pant

– PDAC (1–3%)4

– Small bowel (1–3%)1,2

– Biliary tract (1%)2

– Endometrial (1.5%)1

– NSCLC (~14%)1

– CRC (3–4%)1–3

– Appendiceal (3–4%)1,2 

– Ovarian (0.4%)1

• Adagrasib, a covalent inhibitor of KRASG12C, was selected for favorable
properties, including a long half-life (23 hours), dose-dependent PK and 
CNS penetration5–7

• Adagrasib has been granted accelerated approval by the FDA and is 
under review by the EMA for the treatment of KRASG12C-mutated NSCLC 

• Adagrasib has been granted breakthrough therapy designation, 
in combination with cetuximab, for the treatment of patients with 
KRASG12C-mutated CRC

KRYSTAL-1: Adagrasib (MRTX849) in Solid Tumors
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Adagrasib in Patients With Solid Tumorsa: 
Best Tumor Change from Baseline

7

• Confirmed objective responses were observed in 20/57 patients (35.1%) 

• Disease control was observed in 49/57 patients (86.0%)

Shubham Pant

aExcluding non-small cell lung cancer and colorectal cancer 
All results are based on BICR; data as of October 1, 2022 (median follow-up: 16.8 months)

KRYSTAL-1: Adagrasib (MRTX849) in Solid Tumors
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Adagrasib in Patients With PDAC and BTC: 
Best Tumor Change From Baseline
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Shubham Pant

• Confirmed ORR of 33.3% (7/21 patients)

• Disease control was observed in 17/21 (81.0%) patients

• Confirmed ORR of 41.7% (5/12 patients)

• Disease control was observed in 11/12 (91.7%) patients

All results are based on BICR; data as of October 1, 2022 (median follow-up: 16.8 months)

KRYSTAL-1: Adagrasib (MRTX849) in Solid Tumors



This study is funded by Amgen Inc. Tim Harrison, PharmD (Amgen Inc.) provided medical writing assistance.



Best Tumor Shrinkage by Central Review

Data cut-off date 01NOV2021
Percent change from baseline in sum of diameters only considers tumor assessments prior to and include the 1st assessment where timepoint response is 
progressive disease, and prior to start of next anti-cancer therapy.
1 Patient with unknown tumor shrinkage % is not shown

John H Strickler, MD



Conclusions

• Direct inhibition of mutant RAS through allele- specific inhibitors provides the best 
therapeutic approach 

• Both Adagrasib and Sotorasib are well tolerated with a manageable safety profile
• Further exploration of Adagrasib is ongoing in the KRYSTAL-1 trial 

(NCT03785249) 
• Next steps : 

• Combination with Chemotherapy? 
• Combination with Cetuximab ? KRYSTAL-1
• Combination with other targets ? IO? 
• G12 D and others on the way 



Hepatocellular 
Carcinoma 



When is systemic therapy indicated for HCC ? 

Reig M et al, J of Hepatology 2022



IO BASED COMBINATIONS





Reported Phase 3 First Line Combination Trials in HCC

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

Phase III Approved IO Combination Studies in HCC



IO + MKI = Mixed Bag 
• LEAP-002 Lenva +/- Pembro Negative for OS/PFS
• COSMIC 312 Cabo + Atezo Negative for OS / Positive for OS
• Rivoceranib ( Apatinib) + Camrelizumab vs. Sorafenib Positive for 
OS/PFS



Contraindication to IO Rx

Patients with Advanced HCC for 1 L Therapy

Risk for Severe Bleeding*Majority of Patients with 
CPA/CPB7

Lenva or Sorafenib Atezo/Bev STRIDE

CPB7+ Durvalumab or 
Nivolumab

Convenience of oral 
therapy

Symptomatic
Higher tumor 

burden

-Asymptomatic
-Lower tumor burden

-Recent bleeding
-High risk arterial 
thrombotic events



Date of download:  3/11/2021

Suggested Treatment Algorithms for Patients With Advanced Hepatocellular Carcinoma (HCC)AFP indicates α-fetoprotein.
aConsider lower starting dose of 200 mg and escalate as tolerated.
bConsider starting dose-escalation strategy starting with 80-mg dose.
cNot supported by level 1 evidence.
dIf no prior programmed cell death-1 or programmed cell death ligand-1 failure.

From: Systemic Therapy and Sequencing Options in Advanced Hepatocellular Carcinoma: A Systematic Review and 
Network Meta-analysis

Sonbol and Bekaii-Saab et al . JAMA Oncol. 2020;6(12):e204930. doi:10.1001/jamaoncol.2020.4930



Future Practical Considerations
• Optimal sequencing of all agents is not well-established
• Biomarker Discovery is key to better selection of patients with HCC
• Explore in earlier disease stages: LR combination, adjuvant and 
neoadjuvant settings etc … 



Future Directions







Cholangiocarcinoma 



Classes of novel therapeutics under investigation for 
BTC

Molecularly targeted agents

Immunotherapies

Liver-
directed

Cytotoxics



TOPAZ-1 study design

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



Primary endpoint: OS

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



OS in subgroups by PD-L1 expression

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



Keynote 966 GC +/- Pembrolizumab
Primary Endpoint : OS

Kelley K, April 2023 . Lancet Oncology.

mOS 12.7 vs. 10.9 mos



Overall Survival

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

Gr 3-4 Treatment-Related Adverse Events

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



Conclusions
• Biomarker Discovery is key to better selection of patients with BTC
• The role of immunotherapy in cholangiocarcinoma remains to be fully defined; 

• TOPAZ-1 with Gem/Cis +/- Durvalumab positive
• KEYNOTE 966 (G/C +/- Pembro) positive

• Adding Nab-Paclitaxel to Gem/Cis did not improve outcome 
• Molecularly targeted agents such as those targeting FGFR and IDH1 are providing patients with 

advanced cholangiocarcinoma new treatment options
• Ongoing efforts to expand the role of targeted therapies to IDH2, BRAF V600E, Her2 

amplifications and others. 
• Ongoing trials with first line strategies in iCCA and FGFR2 fusions vs. standard 

gemcitabine/cisplatin

Tanios Bekaii-Saab, MD



Pancreatic Cancer
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NAPOLI 3: mOS (ITT population)
7

Stratified by ECOG PS (0 vs 1), region (North America vs ROW), live metastases (yes vs no) per IRT. P boundary for efficacy claim p value < 0.048. 

CI, confidence interval; Gem, gemcitabine; HR, hazard ratio; IRT, interactive response technology; ITT, intention-to-treat; mOS, median overall survival; NabP, nab-paclitaxel.

PRESENTED BY: Professor Zev A Wainberg

NAPOLI 3: mPFS per investigator (ITT population) 
9

Stratified by ECOG PS (0 vs 1), region (North America vs ROW), live metastases (yes vs no) per IRT. P boundary for efficacy claim p value < 0.048. 

CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group Performance Status; Gem, gemcitabine; HR, hazard ratio; IRT, interactive response technology; ITT, intention-to-treat; mPFS, median progression-free survival; NabP, nab-

paclitaxel; PFS, progression-free survival; ROW, rest of world.
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aGrouped by system organ class (safety population). 
Gem, gemcitabine; NabP, nab-paclitaxel; TEAE, treatment-emergent adverse event.

NAPOLI 3: Selected any-cause TEAEs in ≥10% of 
patients

14

NALIRIFOX (N = 370) Gem+NabP (N = 379) 
Any-cause TEAEs in ≥10% of patients, %a Any grade Grade 3–4 Any Grade Grade 3–4
Hematologic

Neutropenia / neutrophil count decreased / 
febrile neutropenia

29.5 / 20.5 / 2.4 14.1 / 9.7 / 2.4 31.9 / 18.7 / 2.6 24.5 / 13.5 / 2.4

Anemia 26.2 10.5 40.4 17.4
Thrombocytopenia / platelet count decreased 13.5 / 10.5 0.8 / 0.8 22.7 / 17.9 3.7 / 2.4

Non-hematologic
Diarrhea 70.5 20.3 36.7 4.5
Nausea 59.5 11.9 42.7 2.6
Vomiting 39.7 7.0 26.4 2.1
Hypokalemia 31.6 15.1 12.9 4.0
Peripheral neuropathy 17.8 3.2 17.4 5.8
Peripheral sensory neuropathy 15.1 3.5 13.5 2.9
Paresthesia 11.9 0.3 8.7 0.5
Pyrexia 10.5 0.8 23.0 1.6



Conclusions

• Frontline NALIRIFOX has demonstrated survival benefit vs. 
gemcitabine/nab-paclitaxel in a phase III study for patients with 
metastatic pancreatic cancer

• ? FOLFIRINOX ? 
• Maintenance (Switch) therapy with PARP inhibitor olaparib can be 

considered in select patients with germline BRCA1/2 mutation

• Novel therapies, including immunotherapeutic approaches and 
molecularly and metabolic targeting agents, are currently under 
active investigation



Colorectal Cancer 



Bando H et al et al . Nature Rev Gastro & Hepatol. 2023

Relevant Targets in mCRC



Recent data of HER2-targeted therapies in patients with 
advanced or metastatic colorectal cancer 
Regimen Trial (n) – year ORR PFS OS Most common Grade 3+ 

AEs
Trastuzumab + lapatinib HERACLES-A 

(n=32) – 2016
28% 4.7m 10m Fatigue 16%

Decreased LVEF 6%

Trastuzumab + 
pertuzumab

MyPathway 
(n=84; 57 evaluable) –
2019 

32% 2.9m 11.5m Hypokalemia 5% Abdominal 
pain 5%

Pertuzumab and T-DM1 HERACLES-B 
(n=31) – 2020

9.7% 4.1m Not 
reported

Thrombocytopenia 7%

Trastuzumab deruxtecan DESTINY-CRC01 
(N=78; 53 HER2+) –
2021 

45.3% 6.9m 15.5m Neutropenia 15%
Anemia 13%
ILD 5+%

Tucatinib + trastuzumab MOUNTAINEER 
(n=117) - 2022

38.1% 8.2m 24.1m Hypertension 7%
Diarrhea 3.5% 

Tosi F, Sartore-Bianchi A, et al. Long-term Clinical Outcome of Trastuzumab and Lapatinib for HER2-positive Metastatic Colorectal Cancer. Clin Colorectal Cancer. 2020 Dec;19(4):256-262.e2. doi: 10.1016/j.clcc.2020.06.009. Epub 2020 Jun 27. PMID: 32919890.
Meric-Bernstam F, et al. Pertuzumab plus trastuzumab for HER2-amplified metastatic colorectal cancer (MyPathway): an updated report from a multicentre, open-label, phase 2a, multiple basket study. Lancet Oncol. 2019 Apr;20(4):518-530. doi: 10.1016/S1470-2045(18)30904-5. Epub 2019 Mar 8. PMID: 30857956; PMCID: PMC6781620.
Sartore-Bianchi A, et al. Pertuzumab and trastuzumab emtansine in patients with HER2-amplified metastatic colorectal cancer: the phase II HERACLES-B trial. ESMO Open. 2020 Sep;5(5):e000911. doi: 10.1136/esmoopen-2020-000911. PMID: 32988996; PMCID: PMC7523198.
Siena S, et al; DESTINY-CRC01 investigators. Trastuzumab deruxtecan (DS-8201) in patients with HER2-expressing metastatic colorectal cancer (DESTINY-CRC01): a multicentre, open-label, phase 2 trial. Lancet Oncol. 2021 Jun;22(6):779-789. doi: 10.1016/S1470-2045(21)00086-3. Epub 2021 May 4. PMID: 33961795.
https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.3004
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.4_suppl.119

FDA Approval 
1/2023

https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.3004
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.4_suppl.119


Agent Regorafenib Fruquintinib TAS-102 +/-Bevacizumab 

Trial ReDOS FRESCO 2 SUNLIGHT + Prior Bev SUNLIGHT – Prior Bev

Prior biologics 100% BEV
100% EGFR mAbs

100% BEV
100% EGFR mAbs

Prior Bevacizumab (72%) 
?? EGFR

No Prior Bevacizumab (28%)
?? EGFR

REGO
(n = 54)

REGO 160
(n = 62)

FRUQ
(n = 136)

BSC + PL
(n = 68)

TAS 102 + Bev
n = 178

TAS 102 
n = 177

TAS 102+ Bev
n = 68

TAS102 
n = 69

Prior lines
≤2
>3

0%
100%

0%
100%

0%
100%

0%
100%

100%
0%

100%
0%

Median OS,
mo 10 6 7.4 4.8 9.0 7.1 15.1 8.1

Comparison of Modern Studies with Regorafenib, TAS-102/Bev and 
Fruquintinib in mCRC

43



CRC: Rx PARADIGM 2023
R SIDE:  CHEMO + BEV
L SIDE: CHEMO+ ANTI-
EGFR 

MSI-HIGH
Pembrolizumab

Right Sided 
BRAFV600E
Ras MT
FOLFOXIRI + Bev

CHEMO:
Plus BIOLOGIC
Anti-VEGF or Anti-
EGFR

BRAFV600E MT:
Enco + Anti-EGFR

Regorafenib 
a la ReDOS

TAS-102 + 
Bevacizumab

HER-2 Amplification 
(RAS WT)*

Tucatanib/Trastuzumab
è T-DXd next Line

* exclude EGFRi

TMB-H > 10 – Pembro
NTRKf – Entr or Laro

Fruquintinib? 

KRAS 
G12C? 



Gastro-Esophageal Cancers



Suggested treatment algorithm in advanced/metastatic gastroesophageal 
adenocarcinoma

Sonbol B and Bekaii-Saab T HO , 2023



Introduction: Zolbetuximab Targets CLDN18.2
47

• CLDN18.2 is a tight junction protein normally expressed in 
gastric mucosa cells and retained in G/GEJ adenocarcinoma1–8

• CLDN18.2 may become exposed on the surface of G/GEJ 
adenocarcinoma cells, making it a promising target2–8

• Zolbetuximab is a first-in-class chimeric IgG1 monoclonal 
antibody that targets CLDN18.2 and induces ADCC/CDC4–8

• In the phase 2b FAST study, EOX ± zolbetuximab prolonged 
survival in a subgroup of patients with higher expression of 
CLDN18.2 in tumor cells8

– mPFS: 9.0 vs 5.7 months with zolbetuximab + EOX vs EOX alone 

– mOS: 16.5 vs 8.9 months with zolbetuximab + EOX vs EOX alone

1. Niimi T et al. Mol Cell Biol. 2001;21:7380–90; 2. Sahin U et al. Clin Cancer Res. 2008;14:7624–34; 3. Moran D et al. Ann Oncol. 2018;29:viii14-viii57; 4. Sahin U et al. Eur J Cancer. 2018;100:17–26; 5. Rhode C et al. Jpn J Clin Oncol.
2019;49:870–6; 6. Türeci Ö et al. Ann Oncol. 2019;30:1487-95. 7. Pellino A et al. J Pers Med. 2021; 11(11):1095; 8. Sahin U et al. Ann Oncol. 2021;32:609–19. 

Mechanism of Action
of Zolbetuximab

FcγR+ Effector 
Cell

Complement

CDCADCC

CLDN18.2

zolbetuximab

CLDN18.2CLDN18.2

Cell Death

Tumor Cell



Primary End Point: PFS by Independent Review Committeea

Dr. Kohei Shitara

Data cutoff: September 9, 2022; Median follow-up = 12.94 months (zolbetuximab + mFOLFOX6) vs 12.65 months (placebo + mFOLFOX6).
aPer RECIST version 1.1.

• PFS was significantly longer in patients treated with zolbetuximab + mFOLFOX6 vs placebo + mFOLFOX6

No. at Risk
Zolbetuximab +

mFOLFOX6
Placebo + 

mFOLFOX6

283 263 254 232 226 190 187 148 143 108 102 84 78 59 56 53 43 40 33 28 28 21 19 17 12 12 12 10 10 9 7 7 5 5 5 2 2 2 2 2 1 0
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0.1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

12-Month
PFS rate

24-Month
PFS rate

Placebo + 
mFOLFOX6

35%

15%

Zolbetuximab + 
mFOLFOX6

49%

24%

282 273 260 237 226 183 168 136 122 91 83 60 56 43 40 38 26 25 19 14 12 9 9 9 8 7 6 5 5 4 2 2 0 0 0 0 0 0 0 0 0 0

Zolbetuximab + 
mFOLFOX6

Placebo + 
mFOLFOX6

No. events/no. patients 167/282
Median PFS, months 
(95% CI)

8.67
(8.21–10.28)

HR (95% CI)
P-value

146/283
10.61

(8.90–12.48)
0.751 (0.589–0.942)

0.0066



Biomarker selection in esophageal & gastric adenocarcinoma

Biomarker Prevalence in metastatic gastric cancer Therapeutic agent(s)

ERBB2/HER2 20% Trastuzumab + pembrolizumab
MSI-high 5% in Stage IV, 20% in Stage I-III Pembrolizumab or nivolumab
EBV-positive 3% Pembrolizumab or nivolumab
PD-L1 CPS CPS > 1 80%/ CPS > 5 60% Nivolumab or pembrolizumab
FGFR2b overexpression 30% Bemarituzumab
CLDN18.2 35% Zolbetuximab
Tumor sequencing NTRACK , EGFR, MET, RAS amp Larotrectinib/Entrectenib, afatinib

etc
Plasma DNA Monitoring for response and resistance Broad application

IO



All patients with a diagnosis of a gastrointestinal 
cancer should be offered germline testing, as well as 

somatic tumor profiling to look for actionable 
molecular findings
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