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Co-mutations as potentially predictive markers in KRAS mutated NSCLC

• Most common TP53, STK11, KEAP1
• Arbour et al (n=330): TP53 (42%), STK11 (29%), KEAP1 (24%)
• Scheffler et al (n=1078): TP53 (39%); (n=101 subset): STK11 (20%), 

KEAP1 (13%)

• Aredo et al (Stanford; KRASG12C mutation subtype): TP53 31% and 
STK11 27%

• Preclinical– differences in signaling, immune features, 
metabolic programming

• Prognostic

• Potentially predictive with treatment (e.g. 
immunotherapy)

Arbour KC et al. Clin Cancer Res, 2018. 24(2): p. 334-340. Scheffler M et al. J Thorac Oncol, 2019. 14(4): p. 606-616. Aredo JV et al Lung Cancer, 2019. 133: p. 144-150. 
Chen Z et al. Nature. 2012 Mar 18;483(7391):613-7. Skoulidis F et al. Cancer Discovery. 2015 Aug 1;5(8):860-77.; Galan-Cobo et al. Cancer Res. 2019 Jul 
1;79(13):3251-3267; Skoulidis F et al. Cancer Discov 2018

Clustering analysis of 776 cases of KRAS mutated NSCLC 
Figure from Padda SK et al. JCO Precision Oncology 2021:5, 153-162



Overall survival in KRAS mutant NSCLC by co-mutation

Scheffler et al J Thorac Oncol 2019



Skoulidis F et al Nat Rev Cancer. 2019 September ; 19(9): 495–509.  
Skoulidis F et al Cancer Discov. 2018 July ; 8(7): 822–835.

Clinical Impact of KRAS co-alterations

STK11 loss is a major driver of  
primary resistance



Skoulidis F, et al, N Engl J Med 2021;384:2371-81. Spira AI, et al, ASCO 2022

Objective Response Rates by KRAS G12C Co-alterations  TP53, 
STK11, KEAP1

Sotorasib Adagrasib



S1900E Substudy
- Recurrent or metastatic 

KRASG12C mutated non-
squamous NSCLC

- Received at least one prior 
systemic therapy

- No uncontrolled brain 
metastasis
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Treatment Period
until disease progression, intolerance, 

or consent withdrawal
Clinic visits/labs every 3 weeks

Imaging every 6 weeks 

If Progression
Liquid biopsy to determine 

resistance mechanism 
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aother co-mutations (e.g., KEAP1, NFE2L2, CUL3), double or triple co-mutations (e.g., STK11/TP53, 
STK11/TP53/KEAP1), or no co-mutations

Lung-MAP S1900E—Evaluation of sotorasib in KRAS G12C mutant NSCLC with 
specific co-mutations

Primary Endpoint
- Objective response rate
Secondary Endpoints
- Duration of response
- Progression free survival
- Overall survival
- Safety



Acquired Resistance

Baseline Response Resistance

KRAS G12C mutant



Acquired Resistance to KRAS G12C Inhibitors

Awad. NEJM. 2021;344:2382. Tanaka. Cancer Discov. 2021:11:1.
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Tanaka N, et al. Cancer Discov. 2021;11(8):1913-1922.

Resistance to G12C Inhibitors



Complexity of resistance to G12C inhibitors

Akhave et al. Cancer Discov 2021



Zhao Y, et al. Nature. 2021;599(7886):679-683.

Resistance to G12C inhibitors



KRAS G12C resistance mechanisms 

Liu J, Kang R, Tang D. Cancer Gene Ther 2022

Salgia R et al. Science Adv 2023



Skoulidis et al ASCO 2023

Biomarker Subgroup Analysis of Codebreak 200

Biomarker evaluable population:
patients with tumor and/or plasma NGS 

data
(n = 318)

32
ITT population

(N = 345)

Patients 
with  

tissue NGS  
data

(n = 226)

Patients  
with 

plasma  
NGS data
(n = 294)

(n = 202)

Baseline co-alterations were 
balanced in the  Sotorasib 
and Docetaxel arms

Sotorasib Retained PFS Benefit Versus 
Docetaxel  Across Key Co-
alteration Subgroups

• How to use this information in clinical 
practice?

• STK11, KEAP1, TP53 ✓
• Additional RAS (non-KRAS G12C) 

alterations X
• ?NOTCH1 ✓ / X

• Limitations
• Small numbers
• Exploratory endpoints

• What about acquired 
resistance?



SHP2 in overcoming KRAS G12C inhibitor resistance



TNO155—Best percentage change in target lesions and duration of 
response in dose escalation patients

Braña et al ASCO 2021

• Best response was SD
• Median duration of SD 5.6 months (95% CI: 1.6, 32.9)
• Only 7 KRAS mutant patients



Treatment-related AEs to TNO155, SHP2 inhibition

Braña et al ASCO 2021



RMC-4630 (SHP2i) single agent activity—enriched for KRAS G12C 
and NF1 LOF



Emerging Treatment Combinations in KRAS-Mutant NSCLC

Moore, et al Nature Reviews, Drug Discovery 2020

KRAS G12C inhibitor 

SHP2 inhibitor

PD-1 inhibitor

Pan-EGFR TKI

CDK4/6 inhibitor

FGFR inhibitor
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