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@TLCconference     #TexasLung23Speaker: Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center

Covalent KRASG12C inhibitors: a breakthrough in targeted cancer therapy

ORR 37.1%, DCR 80.6%, mDoR 11.1m, mPFS 6.8m, mOS 12.5m

A. Sotorasib (AMG 510)

Skoulidis F et al. N Engl J Med 2021 Jun 24;384(25):2371-2381Awad MM et al. N Engl J Med 2021 Jun24;384(25):2382-2393

FDA approved in May 2021

ORR 42.9%, DCR 80%, mDoR 8.5m, mPFS 6.5m, mOS 12.6m

B. Adagrasib 
(MRTX849)

FDA approved in December 2022

Awad MM et al. N Engl J Med 2021 Jun24;384(25):2382-2393 Jӓnne PA al. N Engl J Med 2022 Jul 14;387(2):120-131 (Epub 2022 June 3)
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CodeBreaK200 : Phase III RCT of sotorasib vs docetaxel in previously 
treated advanced KRASG12C-mutant NSCLC 

A. B. 

C. D. 
de Langen AJ et al., Lancet. 2023 Mar 4;29(3):593-604. Epub 2023 Mar 16 

Johnson ML et al., ESMO Congress, 2022

Johnson ML et al., ESMO Congress, 2022

de Langen AJ et al., Lancet. 2023 Mar 4;29(3):593-604. Epub 2023 Mar 16 

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Treatment-related adverse events

• 0.8% G4 TRAEs (pneumonitis and dyspnea). No G5 TRAEs
• Dose modification due to TRAEs in 22.2%
• Treatment discontinuation due to TRAEs in 7.1% Skoulidis F et al., ASCO 2021

• 2 G5 TRAEs (cardiac failure, pulmonary hemorrhage)
• Dose reduction due to TRAEs in 52% and interruption in 61%
• Treatment discontinuation due to TRAEs in 7% Spira A et al., ASCO 2022

Sotorasib (CodeBreaK100) Adagrasib (KRYSTAL-1)

• Hepatotoxicity
• Interstitial Lung Disease/Pneumonitis

Warnings and PrecautionsWarnings and Precautions

• GI adverse reactions
• QTc Interval Prolongation
• Hepatotoxicity
• Interstitial Lung Disease/Pneumonitis

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Intracranial activity of sotorasib in KRASG12C-mutant NSCLC with stable brain 
metastases (CodeBreaK100)

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Intracranial activity of adagrasib in KRASG12C-mutant NSCLC

Sabari J et al., ASCO 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Other off state-selective KRASG12C inhibitors in clinical development 

Tan DSW et al., AACR 2022 Sacher A et al., ESMO 2022

Lu S et al., WCLC 2022

NCT05009329: JAB-21822 (Glecirasib)

ORR 56.3 (18/32);DCR 90.6% (29/32)

Li J et al., ASCO 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center



@TLCconference     #TexasLung23Speaker:

Barriers to the efficacy of KRAS G12Ci monotherapy : 
pervasive molecular diversity and variable oncogenic addiction

Skoulidis F, Heymach JV, Nat Rev Cancer, 2019

Zhao Y et al., Nature, 2021

Skoulidis F et al., Cancer Discov, 2015

Yi M et al., Sc Rep, 2020

A. B. 

C. D. 

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Barriers to the efficacy of inactive state-selective KRAS G12Ci : rapid 
molecular adaptation

Xue JY et al., Nature, 2020

A. Synthesis of new KRASG12C protein KRASG12C amplificationIncreased RTK drive B. C.

Yaeger R et al., Cancer Discov, 2023

Ryan MB et al., Cell Reports, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center



@TLCconference     #TexasLung23Speaker:

Molecular determinants/predictors of KRAS G12Ci efficacy

A. B. 

Negrao MV et al., Cancer Discovery, in press

Urgent need to understand and chart mechanisms and determinants of primary resistance and adaptation to KRASi
using model systems and clinical specimens 

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Impact of key co-mutations of sotorasib and adagrasib clinical efficacy

A.
Sotorasib (CodeBreaK100)

B.

35.7%
44.0%

17.0%

55.9%

STK11MUT
KEAP1MUT

STK11MUT
KEAP1WT

STK11WT
KEAP1MUT

STK11WT
KEAP1WT

Adagrasib (KRYSTAL-1)

Skoulidis F et al., ASCO 2021

Skoulidis F et al. N Engl J Med 2021 Jun 24;384(25):2371-2381

Adapted from Jӓnne PA al. N Engl J Med 2022 Jul 14;387(2):120-131 (Epub 2022 June 3)

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Emerging mechanisms of acquired resistance to KRAS p.G12C inhibitors

Awad MM., N Engl J Med. 2021 Zhao Y et al., Nature. 2021

A. B. 

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Non-genetic mechanisms of resistance to G12Ci

Tsai YS, J Clin Invest, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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KRASG12C inhibitor phase IB/II combination protocols

Sotorasib combinations Adagrasib combinations

Hofmann MH et al., Cancer Discov, 2022 Corporate Update ESMO 2022, Amgen Mirati Therapeutics Corporate Presentation September 2022 

A. B.

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center



@TLCconference     #TexasLung23Speaker:

Addition of cetuximab significantly increases the ORR to adagrasib in 
previously treated KRASG12C-mutated metastatic CRC 

ORR 19% (8-33), DCR 86%
mDoR 4.3m (2.3-8.3), mPFS 5.6m (4.1-8.3)

ORR 46% (28-66), DCR 100%
mDoR 7.6m (5.7-NE), mPFS 6.9m (5.4-8.1)

A. B. 
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Yaeger R et al., NEJM, 2023

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Sotorasib and RMC-4630 (SHP2i) combination shows preliminary activity in 
KRASG12C inhibitor-naïve NSCLC patients

Falchook GS et al., WCLC 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center



@TLCconference     #TexasLung23Speaker:

Rationale for combining KRASG12C inhibitors with anti-PD-(L)1

Canon J et al., Nature, 2019

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Do all patients benefit from combinations of KRASi+aPD-(L)1?

Skoulidis lab, unpublished data

Mugarza E et al., Science Advances, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Sotorasib in combination with pembrolizumab or atezolizumab in advanced 
KRASG12C-mutant NSCLC: CodeBreaK100/101

Li B et al., WCLC 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Adagrasib in combination with pembrolizumab in treatment-naïve
KRASG12C-mutated NSCLC: KRYSTAL-7 phase 2 trial

Jӓnne PA et al., ESMO Immuno-Oncology, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Novel immunotherapy approaches to treat KRAS-mutant NSCLC

Zhang Z et al., Cancer Cell, 2022

KRASG12Ci-induced MHC class I presentation of 
haptenated peptide neoepitopes

A. B.
TCR T-cell therapy

Negrao MV et al., CICON, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Emerging novel approaches to target KRAS-mutant tumors

Punekar SR et al., Nat Rev Clin Oncol 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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MRTX1133: A potent, selective, non-covalent inhibitor of KRASG12D

A. B.

C. D. E.

Hallin J et al., Nat Med, 2022

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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RAS(ON) Tri-complex inhibitors

Nichols RJ, AACR Annual Meeting, 2022

Singh, AACR Annual Meeting, 2022 Holderfield M, AACR Annual Meeting, 2022

A. B.

C. D.

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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RAS degraders

LC-2 PROteolysis TArgeting Chimera
(PROTAC)

Anti-RAS Biodegraders

Bond MJ, ACS Cent Sci, 2020 Lim S, ACS Cent Sci, 2021

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Moving KRASG12C inhibitors to early-stage, surgically resectable NSCLC

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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Conclusions and next steps

Ø Optimal and tailored therapeutic combinations to enhance the efficacy of KRAS G12C 
inhibitors 

Ø Identification of biomarkers of response to monotherapy and distinct 
combinations

Ø Understanding mechanisms of de novo and acquired resistance

Ø First-line metastatic studies in combination with chemotherapy and/or immunotherapy

Ø Maximizing the immune sensitizing potential of KRAS inhibitors and optimizing combinations with ICIs  

Ø Clinical development of novel mutant-selective inhibitors (both G12C and non-G12C) including RAS(ON) inhibitors 

Ø Clinical development of mutant-selective RAS(ON) and pan-RAS inhibitors 

Ø New approaches to extinguish oncogenic KRAS proteins (degraders, siRNA etc)

Ø Novel immunotherapy approaches (vaccines, adoptive cell therapy, KRASi-induced presentation of haptenated peptides 
that can be recognized by T cells etc)

Ferdinandos Skoulidis, MD, PhD, The University of Texas MD Anderson Cancer Center
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