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Yu et al, JTO 2015

xxx
Sánchez Vega et al, Cell 2018

KRAS mut. is the most common mutation

in NSCLC (~ 30%)

N=677 patients

with aNSCLC

KRAS mut. G12C (~ 40%) is the most

common variant in NSCLC

KRAS mutation in NSCLC

Dr. Laura Mezquita
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KRAS mutation in NSCLC

Janne, ESMO 2019

G12C

G12D

Smokers Never smokers

▪ Current/Former smoker +++

▪ Female population

▪ Agressive disease

▪ Mainly adenocarcinoma

Dr. Laura Mezquita
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Liu SY et al, Biomark Res 2020

Carrot-Zhang et al, Cancer Discov 2021

Chinese Population with NSCLC

Mutation Germany USA China India

KRAS 33% 25% 8% 5%

EGFR 11% 17% 49% 29%

Timar J & Kashofer K. Cancer Metastasis Rev 2020 

KRAS mutation in NSCLC: differences

Dr. Laura Mezquita
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Mateo J et al, Ann Oncol 2018; Mosele F Ann Onc 2020 

ESCAT, ESMO 

Levels of accionability

NGS, advanced NSCLC

NGS recommendations, ESMO

ESMO Translational 

Research Working Group

Dr. Laura Mezquita
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Arbour et al. Clin Cancer Res 2018

KRAS NSCLC: Heterogeneous disease
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KRAS NSCLC: Co-occurring mutations across the KRAS variants

Judd J et al, Mol Cancer Ther 2021

Dr. Laura Mezquita 
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KRAS MUT. IN LUNG CANCER: IMMUNE PROFILE

Judd J et al, Mol Cancer Ther 2021

KRAS mut. G12C
↑↑ favorable immunomarkers

Other KRAS mut. variants:

Differences on immunomarkers

Dr. Laura Mezquita 
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KRAS MUT. IN LUNG CANCER: IMMUNE PROFILE

Judd J et al, Mol Cancer Ther 2021

Dr. Laura Mezquita 
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KRAS MUT. IN LUNG CANCER: SMOKING

Judd J et al, Mol Cancer Ther 2021

KRAS mut. variant & Smoking status 

More frequent

in smokers

More frequent in 

non-smokers

Dr.  Laura Mezquita 
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Targeting KRAS with immunotherapy

Cucurull M, et al Frontier Oncol 2022
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Immunotherapy: SoC in advanced lung cancer

Dr. Laura Mezquita Reck M et al, J Clin Oncol 2022

aNSCLC



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

IMMUNOTARGET cohort (n=574)

Driver PD SD CR/PR PFS (m.)

BRAF 46% 30% 24% 3.1

MET 50% 34% 16% 3.4

KRAS 51% 23% 26% 3.2

HER2 67% 26% 7% 2.5

EGFR 67% 21% 12% 2.1

ALK 68% 32% 0 2.5

RET 75% 19% 6% 2.1

ROS1 83% 0 17% -

TOTAL 57% 24% 19% 2.8

KRAS mutation: Immunotherapy outcomes

Mazières et al , ASCO 2018, Mazièrez Ann Oncol 2018

Pretreated pop; Single agent

Dr. Laura Mezquita 
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KRAS mutation: Immunotherapy outcomes

Jeanson et al, Clin Cancer Rev 2019

Pretreated pop; Single agent

Dr. Laura Mezquita 
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KRAS NSCLC: Inmunosuppresive TME

Skoulidis F. Nat Rev Cancer. 2019.

Co-occurring STK11/KEAP1 mutations

Dr. Laura Mezquita 
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Only KRASm

KRASm + TP53

KRASm + STK11

KRASmut
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Mhanna et al, Current Treat Options Oncol 2019; 

Skoulidis, Cancer Discovery 2018

KRAS mutation: Immunotherapy outcomes

Pretreated pop; Single agent
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STK11/KRAS mut, KEAP1/KRAS mut: Immunotherapy outcomes

Pretreated pop; Single agent

Ricciuti et al JTO 2021Dr. Laura Mezquita 
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KRAS mutation: Impact on outcomes upfront

Dr. Laura Mezquita

Upfront; Combinations

Galluzzi L et al, Nature Reviews Clin Oncol 2020

Single 

IO
Combo

IO/IO

Combo 

CT + IO

Combo 

CT + IO/IO

Different Treatment options
Chemotherapy

https://www.nature.com/cdd
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▪ 289 (47% of the overall population) patients pts had

evaluable WES data for

- KRAS status

- Tumor mutational burden (TMB)

→ 89 (31%) had KRAS mutation

→ 37 (13%) had KRAS G12C mutation

- ↑ PD-L1 TPS (median 30% vs 5% WT)

- ↑ TMB (median 204 mut/exome vs. 141 WT)

Outcomes: No significant differences

Empty

Cell

With Any KRAS 

Mutation

With KRAS G12C 

Mutation

Without Any KRAS 

Mutation

Empty 

Cell

Pembro + 

Chemo (N 

= 59)

Placebo + 

Chemo (N 

= 30)

Pembro + 

Chemo (N 

= 26)

Placebo + 

Chemo (N 

= 11)

Pembro + 

Chemo (N 

= 145)

Placebo + 

Chemo (N 

= 55)

ORR, % 

(95% CI)

40.7 26.7 50.0 18.2 47.6 10.9

(28.1-54.3) (12.3-45.9) (29.9-70.1) (2.3-51.8) (39.2-56.0) (4.1-22.3)

PFS, 

median, 

mo (95% 

CI)

9 (7-14) 5 (5-9) 11 (6-18) 5 (5-NR) 9 (7-14) 5 (4-5)

PFS, HR 

(95% CI)

0.47 (0.29-0.77) 0.48 (0.22-1.06) 0.40 (0.29-0.57)

OS, 

median, 

mo (95% 

CI)

21 (16-NR) 14 (8-NR) 18 (11-NR) 25 (8-NR) 23 (19-NR) 9 (7-17)

OS, HR 

(95% CI)

0.79 (0.45-1.38) 1.14 (0.45-2.92) 0.55 (0.37-0.81)

Gadgeel, ESMO 2019

KRAS mutation: Chemo + Immuno outcomes Upfront; Combinations

KRAS in KN-189
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KRAS mutation: Chemo + Immuno outcomes Upfront; Combinations

Dr. Laura Mezquita

KRAS in KN-042; KN-189; FDA-pooled

Sun, ; Marmarelis and Aggarwal,

ASCO Daily News Sep 2022



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

KRAS mutation: Chemo + Immuno outcomes Upfront; Combinations

A post hoc analysis in patients with KRAS, STK11 and KEAP1 mut.KRAS in

IMPOWER 150

Dr. Laura Mezquita West et al, ESMO 2020
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STK11/KEAP1 + KRAS mut.: Impact on outcomes upfront

Upfront; Combinations

Rizvi, WCLC 2019

KRAS in MYSTIC
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KRAS G12C covalent inhibitors in NSCLC

Ganguly, et al. Cell. 2020 Herbs & Schlessinger, Nature 2019

→ GDP-GTP   

binary on-off 

switches

→ Network of 

cytoplasmic

signaling networks

Dr. Laura Mezquita 
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Sotorasib

Adagrasib

KRAS G12C covalent inhibitors

Dr. Laura Mezquita
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ORR 42.9%

mPFS 6.5 mo; mOS 12.6 mo

ORR 37.1%

mDOR 11.1 mo

KRAS G12C covalent inhibitors in NSCLC

Sotorasib, CodeBreak 100 Adagrasib, KRYSTAL-1

mDOR 8.5 mo

mPFS 6.8 mo; mOS 12.5  mo

Dr. Laura Mezquita 
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CodeBreak 200, Ph3: Sotorasib for KRAS G12C NSCLC

Johnson M,  ESMO  2022

Primary Endpoint: PFSSotorasib

28.1%

Docetaxel

13.2%

OS
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CodeBreaK 200, Ph3: Sotorasib for KRAS G12C NSCLC

Johnson M,  ESMO  2022

Sotorasib = SoC in pretreated population

Dr. Laura Mezquita 
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F Skoulidis et al ASCO Annual Meeting 2021

A Spria et al ASCO Annual Meeting 2022

Sotorasib Adagrasib

Co-occurring mutations: KRAS G12C inhibitors

Dr. Laura Mezquita 
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BT Li et al ASCO Annual Meeting 2022

Awad, MM et al. N Engl J Med 2021

Begum, et al. JTO, 2021

Resistance mechanisms to KRAS G12C inhibitors

Sotorasib Adagrasib

Dr. Laura Mezquita 
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Passaro, A, Peters, S. N Engl J Med 2022

KRAS G12C covalent inhibitors combinations
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ESMO guidelines, advanced KRAS G12C mut. NSCLC

Hendrriks, Ann Oncol 2023
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Hallmark of the Resistance to immunotherapy

Karasarides et al, Cancer

Immuno Res 2022
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Hallmark of the Resistance to immunotherapy

Karasarides et al, Cancer

Immuno Res 2022

MULTIOMICS 

Biomarkers of resistance

Novel drugs 

to overcome resistance

Dr. Laura Mezquita 
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KRAS G12C-mediated immunosuppression

is released by KRAS G12C inhibitors

Mugarza E, et al, Science Advances 2022; Boumelha J, et al; Cancer 2022

→ IMMUNOSUPPRESSION

MULTIPLE mechanisms, including: 

▪ Driving the expression of myeloid cells

▪ Inhibition of antigen presentation

▪ Inhibition of tumour-intrinsic interferon (IFN) 

signalling

→ KRASG12C inhibition reversed KRAS-mediated

immunosuppression remodelling the TME 

- ↓ monocytes & neutrophils infiltration

- ↑ T cells with improved cytotoxic functions

- ↑ antigen uptake & T cell secretion by

dendritic cells

KRAS G12C inhibitors reverse immunosuppression
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Passaro, A, Peters, S. N Engl J Med 2022

KRAS G12C covalent inhibitors combinations
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Begum P et al, JTO Clin Res Rep 2021

KRAS G12C + immunotherapy: safety profile

Severe Immune Checkpoint Inhibitor Hepatitis in KRAS G12C-

Mutant NSCLC Potentially Triggered by Sotorasib: Case Report

Safety profile (!!!): 

- Overlap toxicities: Immunotherapy → KRASi

- Concomitant toxicities
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Management of KRAS G12C
Early & locally advanced NSCLC

Untreated

advanced

Locally 

advanced

Neoadyuv.Pretreated 

Advanced

Surgery

Adyuvant

Consolidation Courtesy of Dr. Planchard

??? ??? ???
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TAKE HOME MESSAGES

▪ KRAS-mutant NSCLC, most common genomic alteration in NSCLC

▪ KRAS mutant NSCLC ~ immunosuppresive TME & heterogeneous disease

▪ Biomarkers: PD-L1 high, TMB high, no dMMR

▪ Strategy focused on immunotherapy: ICI +/- chemo outcomes: 
→ No differences between KRAS pop vs WT pop

→ Co-mutation SKT11/KEAP1: poor outcomes

▪ Strategy focused on targeted therapies: KRAS G12C selective inh

▪ Challenges & future perspectives:
→ Combo with KRASi: synergies, but also safety!

→ Understand resistance mechanisms – optimize the clinical development

▪ The best strategy for KRAS-mutant NSCLC needs to be established

Dr. Laura Mezquita 



Contacts ESMO 

European Society for Medical Oncology 

Via Ginevra 4, CH-6900 Lugano

T. +41 (0)91 973 19 00

esmo@esmo.org

esmo.org

Thanks for your attention!

lmezquita@clinic.cat

@LauraMezquitaMD
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