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Defining KRAS Mutations

RAS Isoforms RAS Mutation Subtypes RAS signaling

Figures from Moore, A.R., et al. Nat Rev Drug Discov 19, 533–552 (2020).
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Impact of genomic alterations and PD-L1 expression 
on IO outcomes

KRAS MUT KRAS MUT & 
PD-L1 HIGH

Bodor JN, Bauman JR, Handorf EA, Ross EA, Clapper ML, Treat J. J Cancer Res Clin Oncol. 2023 May;149(5):1755-1763.  
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KRAS mutations alone more common in PD-L1 high while half of 
pts with PD-L1 negative had co-mutation in KEAP1, STK11, or both

Sun L, Handorf EA, Zhou Y, Borghaei H, Aggarwal C, Bauman J. Lung Cancer. 2024 Apr;190:107510.

Patients with PD-L1 0% and 
KRAS/KEAP1/STK11 mutant had 
worse outcomes in this IO treated 
real world cohort –
?driven by co-mutations

PD-L1 0%

PD-L1 1-49%

PD-L1 > 50%
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POSEIDON: Updated OS by KRAS Mutation Status
OS benefit observed for Tremelimumab (T)+Durvalumab(D)+Chemotherapy(CT) vs CT in KRASm with HR 0.55 

and estimated 40.0% alive at 3 yrs vs 15.8%

CT D+CT T+D+CT 

127/148107/134113/148Events/patients, n/N

14.4 (12.6–18.3)17.1 (12.3–22.6)17.1 (13.4–20.1)
mOS, months (95% 
CI)

–0.83 (0.64–1.08)0.78 (0.60–1.00)HR* (95% CI)

CT D+CT T+D+CT 

45/5353/6941/60Events/patients, n/N 

10.4 (7.5–13.6)12.6 (7.5–16.9)25.7 (9.9–36.7)
mOS, months (95% 
CI)

–0.78 (0.52–1.16)0.55 (0.36–0.85)HR* (95% CI)
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No. at risk
0212343943536989118148T+D+CT
0311243037496377101134D+CT
047162528396086110148CT

32.9%

51.7%

40.0%

21.3%

37.6%
36.8% 27.1%

23.7%

No. at risk
01122124263131364660T+D+CT
0191618202125354769D+CT
0026791316213753CT

*HR <1 favours D(±T)+CT vs CT (unstratified analysis); Assessed among mutation-evaluable patients with NSQ tumour histology; DCO, 11 Mar 2022
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25.6%
26.1%

15.8%
23.2%

10.8%

28.0%

18.5% 17.7%
10.0%

Peters, ESMO, 2023



© National Comprehensive Cancer Network, Inc. 2025, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or 
by any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

West et al. J Immunother Cancer 2022;10:e003027

• ACP: Atezo/chemo mOS
• 11.7 mo for mKRAS
• 19.5 mo for wt KRAS

• ABCP: Atezo/bev/chemo mOS
• 19.8 mo for mKRAS
• 18.9 mo for wt KRAS  

• BCP: Bev/chemo mOS
• 18.2 mo for mKRAS
• 9.9 mo for wt KRAS  

IMpower150: Survival heightened in KRAS mutant vs WT patients
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Co-mutation impact on IO may depend on KRAS context –
mutated vs. wild type

KEAP1 mutation status / IO STK11 mutation status / IO

Ricciuti B et al. J Thorac Oncol. 2022 Mar;17(3):399-410

KRAS MUT KRAS WT KRAS MUT KRAS WT

Multivariate of KRASMUT: STK11MUT HR 1.73 (95% CI 1.23-2.45 P=0.02)
• KRAS WT: STK11MUT  HR 1.14 (95% CI 0.81-1.61; P=0.45)
Worse OS KRASMUT across different PD-L1 expression (<1%, 1-49%, 
>=50%) 

Multivariate of KRASMUT: KEAP1MUT HR 2.44 (95% CI 1.65-3.61; P<0.0001)
• KRAS WT: KEAP1MUT HR 0.93 (95% CI 0.65-1.33; P=0.68)
Worse OS KRASMUT across different PD-L1 expression (<1%, 1-49%) 
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ChemoIO (KN-189) OS across KRAS, STK11, KEAP1 mutations

STK11 WTSTK11m
23554n

0.59 (0.41-0.85)0.75 (0.37-1.50)OS HR (95% CI)
22.5 vs 12.417.4 vs 8.4OS median, mo

KRAS WTKRASm
20089n

0.55 (0.37-0.81)0.79 (0.45-1.38)OS HR (95% CI)
22.5 vs 9.221.1 vs 14.1OS median, mo

KEAP1 WTKEAP1m
22168n

0.57 (0.39-0.84)0.81 (0.44-1.49)OS HR (95% CI)
23.5 vs 12.213.3 vs 8.7OS median, mo

Garassino MC et al. JTO Clin Res Rep. 2022 Nov 8;4(1):100431. 
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KRAS G12C
Single Agent Inhibitor
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CodeBreaK100 Phase II - Sotorasib Efficacy

Skoulidis, NEJM 2021
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Johnson ML, et al. ESMO 2022. Abstract LBA10
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Johnson ML, et al. ESMO 2022. Abstract LBA10
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CodeBreaK 200: Sotorasib vs Docetaxel

Johnson ML, et al. ESMO 2022. Abstract LBA10

Sotorasib N America 
(N=127)†

Docetaxel
(N = 129)

Sotorasib
(N = 158)

45.7 (36.8, 54.7)13.2 (8.6, 19.2)28.1 (21.5, 35.4)ORR, % (95% CI)

85.9%60.382.5DCR, % (95% CI)

CodeBreaK 1002
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KRAS G12C Inhibitors – Intracranial Activity

Abhyanka A et al ACTR 2024, Cassier P et al ESMO 2025

Olomorasib

Untreated brain 
mets

150mg BID

IC ORR – 43%
CR = 5 pt - 24%
All pts DOR > 6 
months

IC DCR – 83.3%

IC PFS NR

Olomorasib – KRAS G12Ci 
of GDP bound KRAS G12C
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KRAS G12C
Combination With A Checkpoint Inhibitor
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KRYSTAL-7 (849-007) Phase 2 Cohorts

Key Eligibility Criteria

 Advanced, unresectable or 
metastatic NSCLC with 
KRASG12C mutationa

 No prior systemic therapy 
for locally advanced/ 
metastatic diseaseb

 Stable brain metastases 
allowed

 Known PD-L1 TPS scorec

Key Study Objectives

 Primary endpoint: ORR (RECIST v1.1 
per investigator assessment)

 Secondary endpoints: DOR and PFS 
(per investigator assessment), OS, 
safety, PK

Cohorts 1a and 2c

Adagrasib 400 mg BID + Pembrolizumab
N=148

 We report safety in all treated patients (N=148) and efficacy in patients with PD-L1 TPS ≥50% (n=51d) from the KRYSTAL-7 study 
evaluating adagrasibe + pembrolizumab (200 mg IV Q3W) in treatment-naïve patients with NSCLC harboring a KRASG12C mutation

 Median follow-up for all treated patients, 8.7 months; PD-L1 TPS ≥50%, 10.1 months

Garassino, ESMO, 2023
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Treatment-Related Adverse Events (n=148)

• aAny grade TRAEs occurring in ≥20% of patients. bIncludes all TRAEs of colitis, hepatitis, adrenal insufficiency, hypophysitis, hypothyroidism, hyperthyroidism, type 1 diabetes mellitus, nephritis, Stevens-Johnson syndrome, toxic epidermal necrolysis, and 
pneumonitis

• Data as of 19 June 2023. Median follow-up 8.7 months

Concurrent 400 mg BID Adagrasib + Pembrolizumab (N=148)
Most Frequent TRAEsa, %

Grade 4Grade 3Grade 2Grade 1Any grade

03202851Nausea
0373344Diarrhea
19131538ALT increase
11381032AST increase
01111729Vomiting
04101226Fatigue
0191424Decreased appetite
1109324Lipase increased

 There were two Grade 5 TRAEs, one each of pneumonitis and pneumonia

 Immune-related TRAEsb of any grade occurred in 18% of patients (26/148) and grade ≥3 occurred in 5% (8/148)

 TRAEs led to adagrasib dose reduction in 46% of patients (68/148) and temporary dose interruption in 59% of patients (88/148)

 TRAEs led to permanent discontinuation of adagrasib only in 6% of patients (9/148) and pembrolizumab only in 11% of patients 
(16/148); 4% of patients (6/148) discontinued both drugs due to TRAEs

Garassino M et al ESMO 2023
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ORR and Best Tumor Change from Baseline in Patients 
With PD-L1 TPS ≥50% (n=51)

• Response per investigator assessment (n=51; modified full analysis set). Waterfall plot excludes three patients without post-baseline measurement and one patient without confirmatory scan (only one assessment of PR on day 28, but minimum duration requirement for SD is 42 days). aOne patient 
had CR without –100% change from baseline due to lymph node as target lesion. bIncludes AST increase, ALT increase, mixed liver injury and liver function test increase; no grade 4 hepatotoxicity was observed in patients with PD-L1 TPS ≥50%

• Data as of 19 June 2023. Median follow-up 10.1 months

 Confirmed ORR was 63% (32/51; 95% CI, 48–76) and DCR was 84% (43/51; 95% CI, 71–93)

 Of those patients who experienced any grade hepatotoxicityb, ORR was 70% (14/20; 95% CI, 46–88)
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Duration of Treatment in Patients With PD-L1 TPS ≥50%

Median time to response was 1.4 months; median duration of response was not reached (95% CI, 12.6–NE)
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MA02.06 – Efficacy and Safety of 1L Olomorasib Plus Pembrolizumab in KRAS G12C-Mutant 
NSCLC: Results From LOXO-RAS-20001 and SUNRAY-01. Johnson ML, et al
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Divarasib + Atezolizumab

Sacher et al. WCLC 2024
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KRAS G12C
Combination With Chemo-Immunotherapy
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OA08.02 – Efficacy and Safety of 1L Olomorasib + 
Chemoimmunotherapy in KRAS G12C-Mutant NSCLC: Results From 
LOXO-RAS-20001 and SUNRAY-01. Negrao MV, et al
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Negrao, WCLC 2025
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Negrao, WCLC 2025
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KRAS G12C
Combination Without IO
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KRAS Inhibitors with Chemotherapy
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OA08.04 – Primary Endpoint Results from SHERLOCK: a Phase 2 trial of Sotorasib, 
Bevacizumab and Chemotherapy in Advanced KRAS G12C NSCLC. Lee CK, et al
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Lee, IASLC 2025
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KRAS INHIBITORS
Newer Agents
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Mutant Selective

G12C G12D

GDP/OFF

GTP/ON

GDP/OFF

GTP/ON

Adagrasib
Sotorasib
Divarasib
Opnurasib
Olomorasib

RMC-6291
Elironrasib

MRTX1133

Multi-selective

GDP/OFF
BI 3706674

SIIPi
BB0-8520
FMC-376

Tri-complex
RMC-9805
Zoldonrasib

Tri-complex

GTP/ON

Tri-complex
RMC-6236
Daraxonrasib

Cox et al. Genes & Dev 2025

SIIPi

PROTACS

VS7375
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HRS-7058: KRAS G12C Inhibitor
Phase 1 Trial Results

Huang D et al ESMO 2025

HRS-7058 – KRAS G12Ci – irreversibly binds to the cysteine 
residue of KRAS G12C mutation, locking the protein in an 
inactive state
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HRS-7058: KRAS G12C Inhibitor
Phase 1 Trial Results

Huang D et al ESMO 2025
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KRAS G12D Inhibitors

HRS-4642

• Extraordinarily high affinity 
(0.083 nM) to KRASG12D while 
binding to KRASG12C or wild-type 
KRAS was at least 17-fold lower, 

• HRS-4642 had an IC50 of 2.329–
822.2 nM and a KD of 0.083 nM

• Targets on and off states of KRAS 
G12D

• Originally presented ESMO 2023 -
2/9 NSCLC responders, this trial is 
now with a new formulation.

INCB161734

• Binds to both the GDP and GTP forms 
of the G12D mutant (ON/OFF) at the 
switch II pocket with picomolar 
affinity (KD), and exhibits >80-fold 
selectivity over wildtype (WT) KRAS

~ 4% of NSCLC, G12D 14-18% of KRAS mutant NSCLC, 46% of KRAS mutations in never smokers, ~16% STK11, KEAP1 9%

Wahl SGF et al Cancers. 2021;13:4294, Tang Y et al Cancer Gene Therapy. 2024. 31, 961-
969, Florez-Gomez A et al Cancer Cell. 2024 42. 1157-1159, 
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KRAS G12D Inhibitors
HRS-4642 - Safety

Xiong A et al ESMO 2025
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KRAS G12D Inhibitors
HRS-4642 – NSCLC Efficacy

Xiong A et al ESMO 2025

PFS

OS
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KRAS G12D Inhibitors
INCB161734

• Part 1 monotherapy – dosed 200-
1600mg q day, 

• Part 2 combinations – for NSCLC 
combination with retifanlimab

Desai J et al ESMO 2025

• TRAEs: Nausea 67%, Diarrhea 51%, 
fatigue 18%, Lipase increased 11%

• No TRAE leading to discontinuation
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KRAS G12D Inhibitors
INCB161734

• 1200 mg daily dose moving 
forward

Desai J et al ESMO 2025

• NSCLC – N= 3
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Zoldonrasib G12D (ON) in NSCLC

mTTR=1.4 months
mDOR- 2.6 months

Arbour K et al. AACR 2025 (slides courtesy of Dr Arbour)
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Punekar S. ELCC (slides courtesy of Dr Arbour)

Daraxonrasib (multi-selective ON)(RMC-6236) in KRAS mutant NSCLC



© National Comprehensive Cancer Network, Inc. 2025, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or 
by any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

KRAS codon 13 mutations

• Associated with worse outcomes 
compared to other KRAS 
mutations, particularly G13D.

• KRAS G13X ~3-6% of 
adenocarcinomas

• Close interaction between KRAS-
G13D and HER2-dependent 
pathway

• RMC-8839 - selective covalent tri-
complex inhibitor of RAS G13C(ON)

• RAS-PM database – 100K Genomes 
Programme

• KRAS G13C co-mutates with STK11, 
BRAF, KEAP1

• KRAS G13D co-mutates with NF1
and KEAP1 (more with advanced 
disease)

• KRAS G13C cell lines selectively 
vulnerable to taxanes – combined 
with RMC-8839 synergistic anti-
tumor activity

Hwang et al, 2025, Muthiah A et al JCO 40, 2022.  
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Conclusions

• This is an active area of investigation
• Multiple phase 3 trials are ongoing to evaluate the activity of KRAS 

G12C inhibitors in the first line setting with chemo-IO
• Newer agents targeting various KRAS subtypes are under investigation
• Newer drugs seem to have better toxicity profiles
• CNS activity is essential if these drugs are to have a major impact 
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