
NSCLCs with KRAS mutations

William N. William Jr., MD

Líder de Oncologia Torácica e Co-Líder de Oncologia de Cabeça e Pescoço do Grupo Oncoclínicas

Adjunct Associate Professor, The University of Texas MD Anderson Cancer Center

Coordenador do Comitê de Tumores Torácicos da SBOC

Chair, LACOG Head and Neck.



Declaração de Conflitos de Interesse
Dr. William Nassib William Junior  CRM SP 104.421

De acordo com a Norma 1595/2000 do Conselho Federal de Medicina e com a RDC 96/2008 da ANVISA, declaro 

que recebi compensação / financiamento como palestrante / consultor e/ou investigador das seguintes 

entidades:

•Amgen

•Astra Zeneca

•Genentech / Roche

•Astellas

•Boehringer Ingelheim

•Merck

•Eli Lilly

•BMS

•MSD

•Bayer

•Pfizer

•Janssen

•Sanofi-Aventis

•Takeda

•Novartis

•Ipsen

•United Medical



KRAS is an Oncogene in Human Cancers1 

▪ Kirsten rat sarcoma viral oncogene homolog 

(KRAS) is one the most frequently mutated 

oncogenes in human cancers1

▪ KRAS G12C mutation (glycine to cysteine 

substitution at position 12) promotes tumorigenesis 

and is found in approximately 13% of patients with 

non-squamous non-small cell lung cancer (NSCLC) 

in Western countries and in approximately 5% of 

patients in Asian countries1-4

▪ KRAS G12C mutation also occurs in approximately 

3% of colorectal cancer, and 1%–3% of other solid 

tumors5–9

1. Cox AD, et al. Nat Rev Drug Discov. 2014;13:828-851. 2. Biernacka A, et al. Cancer Genet. 2016;209:195-198.
3. Tamiya Y, et al. Poster presentation at American Society of Clinical Oncology 2020 Virtual Meeting, May 29 – June 2, 2020. Abstract #9589.
4. Liu Y, et al. Cancer Manag Res. 2021;13:2447-2454. 5. Neumann J, et al. Pathol Res Pract. 2009;205:858-862. 6. Jones RP, et al. Br J Cancer. 2017;116:923-929. 
7. Wiesweg M, et al. Oncogene. 2019;38:2953-2966. 8. Nollman FI, et al. Biomedicines. 2020;8:251. 9. Canon J, et al. Nature. 2019;575:217-223.
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KRAS in NSCLCs

1. Skoulidis et al., Nat Rev Cancer 2020

2. Yu H, et al. J Thorac Oncol. 2015
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KRAS is a Regulator of Cellular Proliferation, Differentiation, and Survival1-6

▪ KRAS serves as an on/off molecular switch 
to regulate downstream signaling1-3,6

▪ The KRAS protein is a GTPase7

AKT, protein kinase B; EGFR, epidermal growth factor receptor; ERK, extracellular signal-regulated kinase; GAP, GTPase-activating protein; GDP, guanosine diphosphate; GEF, guanine nucleotide exchange factor; 
GTP, guanosine triphosphate; GTPase, guanosine triphosphatase; KRAS, Kirsten rat sarcoma; MEK, mitogen-activated protein kinase; mTOR, mammalian target of rapamycin; NF-κB, nuclear factor kappa-light-chain-enhancer of 
activated B cells; Pi, inorganic phosphate; PI3K, phosphoinositide 3-kinase; RAF, rapidly accelerated fibrosarcoma; RAL, Ras-like; RTK, receptor tyrosine kinase.

1. Barbacid M. Annu Rev Biochem. 1987;56:779-827. 2. Simanshu DK, et al. Cell. 2017;170:17-33. 3. Ryan MB, et al. Nat Rev Clin Oncol. 2018;15:709-720. 4. Neel NF, et al. Genes Cancer. 2011;2:275-287. 
5. Ahmadzada T, et al. J Clin Med. 2018;7:153. 6. Ferrer I, et al. Lung Cancer. 2018;124:53-64. 7. Blair HA. Drugs. 2021. doi: 10.1007/s40265-021-01574-2.

The KRAS protein cycles between an active GTP-bound state 

and an inactive GDP-bound state.1.5.6
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The KRASG12C Mutation Favors the Active State, Promoting Cancer Growth 
and Survival1-4

▪ KRAS G12C is a single point mutation 
at codon 12 where a glycine is substituted 
with a cysteine1,2,5,7

AKT, protein kinase B; EGFR, epidermal growth factor receptor; ERK, extracellular signal-regulated kinase; GAP, GTPase-activating protein; GDP, guanosine diphosphate; GEF, guanine nucleotide exchange factor; GTP, 
guanosine triphosphate; KRAS, Kirsten rat sarcoma; MEK, mitogen-activated protein kinase; mTOR, mammalian target of rapamycin; NF-κB, nuclear factor kappa-light-chain-enhancer of activated B cells; Pi, inorganic 
phosphate; PI3K, phosphoinositide 3-kinase; RAF, rapidly accelerated fibrosarcoma; RAL, Ras-like; RTK, receptor tyrosine kinase. 

1. Ryan MB, et al. Nat Rev Clin Oncol. 2018;15:709-720. 2. Simanshu DK, et al. Cell. 2017;170:17-33. 3. Ahmadzada T, et al. J Clin Med. 2018;7:153. 4 Ferrer I, et al. Lung Cancer. 2018;124:53-64. 
5. Cox AD, et al. Nat Rev Drug Discov. 2014;13:828-851. 6. Neel NF, et al. Genes Cancer. 2011;2:275-287. 7. Ihle NT, et al. J Natl Cancer Inst. 2012;104:228-239. 

The KRAS G12C mutation favors the active form of the KRAS-

mutant protein, supporting tumorigenesis.1.5.6
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KRAS is associated with a complex intracellular signaling pathway

. 

1. Xie M, et al. Front Oncol. 2021
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AACR, American Association for Cancer Research; CRISP, Clinical Research platform Into molecular testing, treatment and outcome of non-Small cell lung carcinoma Patients; ECH, erythroid cell-derived protein with cap and collar homology; 

GENIE, Genomics Evidence Neoplasia Information Exchange; KEAP1, Kelch-like ECH associated protein 1; KRAS, Kirsten rat sarcoma; NR, not reported; NSCLC, non-small cell lung cancer; STK11, serine/threonine kinase 11.

aData from an analysis of the Flatiron Health-Foundation Medicine Clinico-Genomic Database among patients (N = 7,069) diagnosed with NSCLC between January 1, 2011, and March 31, 2019, with ≥ 6 months of follow-up, of whom 743 had the 

KRAS G12C mutation. bData from an analysis of the AACR Project GENIE Database that included 416 patients with the KRAS G12C mutated NSCLC, of which 270 (65%) were diagnosed in 2015 or later. cData from an analysis of the German 

prospective, observational, nationwide CRISP Registry among patients (N = 4,032) with advanced NSCLC between December 2015 and June 2019. dMedian age at advanced diagnosis.

1. Spira AI, et al. Lung Cancer. 2021;159:1-9. 2. Ricciuti B, et al. Oral presentation at the AACR Annual Meeting 2021. Virtual Meeting April 10-15, 2021. Abstract #102. 3. Sebastian M, et al. Lung Cancer. 2021;154:51-61.

KRAS G12C mutant NSCLC All NSCLC

Flatiron*

(N = 7,069)

Flatirona

(n = 743)
AACR Genieb

(n = 416)
CRISPc

(n = 160)

Median age at diagnosis, years 68 68d 66 68

Female gender, % 61% 64% 44% 50%

Current/former smoker, % 97% 97% 93% 82%

Non-squamous NSCLC, % 91% 88% 99% 76%

Distant metastases at diagnosis, % 86% NR 94% 84%

STK11 Co-mutation, % 22% 24% NR 12%

KEAP1 Co-mutation, % 7% 10% NR 6%

Characteristics of Patients with KRAS G12C-Mutated NSCLC1-3

Patients with advanced KRAS G12C-mutated NSCLC tend to be a current or former smoker with 

non-squamous histology; STK11 co-mutation occurs in almost one-quarter of cases
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Phase 2 Study Schema

Phase 2, Global, Multicenter, Open-label, Monotherapy Study

Primary endpoint: ORR†

Secondary endpoints include: DOR; DCR; TTR; PFS; OS; PK; Safety and Tolerability
Exploratory endpoints include: PRO,‡ Biomarker Testing
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Patients with 
mutated KRAS G12C

advanced solid 
tumors

N ≈ 200

Other Solid 
TumorsCRC

≥ 105 Subjects ≥ 60 Subjects

Key Eligibility Criteria
▪ Locally advanced or 

metastatic malignancy

▪ Received prior standard 
therapies

▪ KRASG12C mutation as 
assessed by molecular 
testing of tumor biopsies 
by central laboratory

▪ No active brain metastases
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Treatment until 
disease progression, 
discontinuation, or 

EOS

*30 (+7) days after end of treatment for safety follow-up; every 12 weeks for 3 years for long-term follow-up of OS. 
†per RECIST 1.1; confirmatory assessment 4 weeks after first detection of response.
‡on disease-related symptoms and HRQOL.

CRC, colorectal cancer; DCR, disease control rate; DOR, duration of response; EOS, end of study; HRQOL, health-related quality of life; 
KRAS, Kirsten rat sarcoma viral oncogene homolog; NSCLC, non-small cell lung cancer; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; 
PK, pharmacokinetic; PRO, patient-reported outcome; RECIST, response evaluation criteria in solid tumors; TTR, time to response.

Hong DS, et al. N Engl J Med. 2020;383:1207-1217. Supplementary material: Protocol.

CodeBreak 100



*2 patients did not have measurable lesions at baseline and were ineligible for response assessment; 

CI, confidence interval; CR, complete response; NSCLC, non-small cell lung cancer; PR, partial response.

Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381.

Over 80% of patients achieved disease control, including 4 CRs and 42 PRs

Response assessed by central review
Sotorasib 960 mg, 

N = 124*

Confirmed objective response rate – % (95% Cl) 37.1 (28.6, 46.2)

Best overall response – n (%)

Complete response

Partial response

Stable disease

Progressive disease

Not evaluable

Missing scan

4 (3.2)

42 (33.9)

54 (43.5)

20 (16.1)

2 (1.6)

2 (1.6)

Disease control rate – % (95% Cl) 80.6 (72.6, 87.2)

Kaplan-Meier estimate of response -- % (95% CI)

At 3 months

At 6 months

At 9 months

90.5 (76.7 – 96.3)

70.8 (54.3 – 82.2)

57.3 (40.4 – 71.0)

Tumor Response with Sotorasib: Patients With NSCLC
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Graph excluded 3 patients: 2 who had missing scans and 1 who had no measurement in target lesions.

CR, complete response; NE, not evaluable; NSCLC, non-small cell lung cancer; PD, progressive disease; PR, partial response; SD, stable disease. 

Adapted from: Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381. 

Tumor shrinkage of any magnitude was observed in 82% of patients (102/124)

Median percentage of best tumor shrinkage among all responders was 60%

Depth of Tumor Response: Patients With NSCLC
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Survival Outcomes with Sotorasib in
Patients With Previously Treated Advanced or Metastatic NSCLC

Censored data indicated by vertical bar. Data cutoff was March 15, 2021; median follow-up time was 15.3 months (range 1.1 to 18.4+ months); + indicates that the value includes data that were censored at data cutoff.

CI, confidence interval; NE, not evaluable; NSCLC, non-small cell lung cancer; OS, overall survival; PFS, progression-free survival.

Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381.

Progression-Free Survival Overall Survival

Median PFS was 6.8 months 

(95% Cl: 5.1, 8.2)
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Median OS was 12.5 months 

(95% Cl: 10.0, NE)
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Median PFS was 6.8 months (95% Cl: 5.1, 8.2) and median OS was 12.5 months (95% Cl: 10.0, NE)
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Johnson M, et al. ESMO 2022; de Langen et al. Lancet 2023
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Adagrasib
Krystal-1

Janne et al., NEJM 2022



Adagrasib
Krystal-1 – CNS Metastases

Negrao et al., JCO 2023

Intracranial Response Rates

Intracranial PFS

ORR: 42%



Adagrasib
Krystal-7

Garassino et al., ESMO 2023
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Garassino et al., ESMO 2023
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Li et al., WCLC 2022
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Sotorasib
SCARLET

Akamatsu et al., ASCO 2023
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LY3537982
SUNRAY-01

ClinicalTrials.gov



▪ KRAS G12C mutations are found in a significant proportion of NSCLC 
patients and serve as driver events

▪ KRAS inhibitors (sotorasib and adagrasib) have demonstrated activity in 

pre-treated patients, including patients exposed to chemotherapy and 

immunotherapy, with a favorable toxicity profile as monotherapy

▪ Additional studies evaluating first-line therapy, combinations, and other 
KRAS inhibitors (KRAS G12D) under way 

Conclusions
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