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Spectrum of KRAS mutations in NSCLC
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KRAS G12C comprises 
nearly 50% of KRAS 
mutations in NSCLC

~20%-25 of NSCLC 
is KRASm+

Uprety et al. Cancer Treat Rev. 2020;89:102070
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KRASm NSCLC is ICI responsive
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ORR (%) in the IMMUNOTARGET Registry

With Any KRAS Mutation Without Any KRAS Mutation

Pembro + 
Chemo (N = 
59)

Placebo + 
Chemo (N = 
30)

Pembro + 
Chemo (N = 
145)

Placebo + 
Chemo (N = 55)

ORR, % (95% CI) 40.7% 26.7% 47.6% 10.9%

(28.1-54.3) (12.3-45.9) (39.2-56.0) (4.1-22.3)

PFS, median, mo 
(95% CI) 9 (7-14) 5 (5-9) 9 (7-14) 5 (4-5)

PFS, HR (95% CI) 0.47 (0.29-0.77) 0.40 (0.29-0.57)

OS, median, mo (95% 
CI) 21 (16-NR) 14 (8-NR) 23 (19-NR) 9 (7-17)

OS, HR (95% CI) 0.79 (0.45-1.38) 0.55 (0.37-0.81)

KRASm Subgroup Analysis of KEYNOTE-189

Mazieres et al. Ann Oncol. 2019;30(8):1321-1328; Gadgeel et al. Annals of Oncology. 2019. 30(11);X164-165. LBA5.

Current first-line standard of care in KRASm NSCLC is immunotherapy +/- chemotherapy 
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Why has KRAS been difficult to target?

1984
KRAS Found 

in NSCLC

2021
1st KRAS inhibitor 

approval in 
NSCLC

>30 years of negative studies

Bar-Sagi et al. Nat Cancer. 2020;1(1):25-27Figure courtesy of Dr Jia Luo

Small molecule without obvious binding 
pockets

Dramatically higher binding affinity for GTP 
than tyrosine kinases hold for ATP = More 
difficult to out-compete 
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Targeting KRAS G12C with current covalent 
RAS(OFF) Inhibitors

Adapted from Zuberi et al.Biochem Soc Trans. 2020; 48(5):1831-41

Sotorasib Adagrasib

Current approved G12C inhibitors 
(adagrasib/sotorasib) capitalize on:

§ Cysteine as a covalent binding site

§ Preserved GTPase activity despite 
mutation, facilitates binding and 
trapping in the “OFF” GDP state
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CodeBreaK 200: Sotorasib vs Docetaxel in Previously 
Treated KRAS G12C+ NSCLC

M Johnson. ESMO 2022. LBA10
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CodeBreaK 200: Sotorasib vs Docetaxel, Previously Treated 
KRAS G12C+ NSCLC

ORR 13.2%

De Langen et al. Lancet. 2023;401(10378)

ORR 28.1%
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Survival Outcomes
CodeBreaK 200

de Langen AJ, et al. Lancet. 2023;401(10378):733-746

PFS OS

5.6 vs 4.5 months
10.6 vs 11.3 months



9

Sotorasib Adverse Effects
Most Common TRAEs (Any grade ≥10% or grade 3+ ≥ 5%)

Presented by M Johnson. ESMO 2022. LBA10
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Sotorasib 960 mg vs 240 mg

Hochmair et al. ESMO Virtual Plenary 2023

ORR 
24.8%

ORR 
32.7%

960 mg vs 240 mg Dosing
PFS 5.4 vs 5.6 months
OS 13.0 vs 11.7 months
ORR 32.7% vs 24.8%
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Chour et al. J Thorac Oncol. 2023 Adapted from Thummalapalli et al JCO Precis Oncol 2023

Increased hepatotoxicity with sotorasib immediately 
following ICI exposure

Prior ICI?         No      Yes               ICI in last 12 wks?     No     Yes
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KRYSTAL-12:
Sotorasib vs Docetaxel in Previously Treated KRAS G12C+ 
NSCLC

Mok et al. ASCO 2021.
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KRYSTAL-12: Adagrasib vs Docetaxel in Previously 
Treated KRAS G12C+ NSCLC

Presented by T Mok. ASCO 2024. LBA8509
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KRYSTAL-12 Adagrasib Intracranial Response per 
BICR

Presented by T Mok. ASCO 2024. LBA8509
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Presented by T Mok. ASCO 2024. LBA8509
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KRYSTAL-7: First-line Adagrasib + Pembrolizumab in 
KRAS G12C+ NSCLC

• Combination with acceptable 
side effect profile

• 10-14% rate of G3+ AST, ALT 
increase

Unconfirmed ORR (all PD-L1 
scores) 49%

Jänne et al, ESMO IO 2022
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KRYSTAL-12 CodeBreaK 200
Adagrasib Docetaxel Sotorasib Docetaxel

ORR 32% 9% 28.1% 13.2%
DCR 78% 59% 82.5% 60.3%
PFS 5.5 months 3.8 months 5.6 months 4.5 months
OS - - 10.6 months 11.3 months

Discontinuation 
Rate

8% 14% 10% 11%

Dose 
Reduction Rate

48% 24% 15% 27%

Mok et al. ASCO 2024. LBA8509; de Langen AJ, et al. Lancet. 2023;401(10378):733-746

Comparing across studies…
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Divarasib

Confirmed response rate 53.4%
PFS 13.1 months

Sacher et al. NEJM. 2023;389(8): 710-721
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Olomorasib Glecirasib

Shi et al. ASCO Plenary Series: April 2024 Session (Abstract 468214).

ORR 41% in KRASi Pretreated NSCLC

ORR 46% ORR 38%

Heist et al, ASCO 2024

ORR 47.9%, prior chemotherapy and ICI 
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RAS(ON) Inhibitors

RMC-6291 for KRAS G12C+ NSCLC

Janne et al. ENA 2023. Abstract PR014
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KRAS G12C Inhibitor Resistance

Awad et al. NEJM. 2021.
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Targeting non-G12C KRAS Mutations
• Pan-RAS Inhibitors: RMC-6236 KRAS G12X NSCLC, excluding G12C

• KRAS G12D Inhibitors
Arbour et al. ESMO 2023.
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Slide courtesy of Dr Jia Luo
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CodeBreak 101
Sotorasib + carboplatin/pemetrexed

Presented by B Li et al. ASCO 2024. #8512.
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Sotorasib + Panitumumab
KRAS inhibitors + anti-EGFR antibodies

Langer et al ASCO 2024. Poster #8559
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Fulzerasib + cetuximab first-line: KROCUS

ORR 81.8%
DCR 100%

Gregor et al. ASCO 2024.
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Take Away Points and Unanswered Questions

KRAS G12C inhibitors are active in KRAS G12C mutated NSCLC

Optimal understanding of when and how to integrate KRAS-targeted therapies into the 
front-line setting remains to be established as does the role of KRAS-inhibitor based 
combination therapies at KRAS inhibitor resistance

More potent emerging KRAS inhibitors may improve clinical outcomes as may 
mechanistically novel RAS inhibitor strategies. Availability of non-G12C agents may expand 
the number of patients who can benefit from RAS-directed therapies


