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MUTATED ONCOGENES 
IN NSCLC

Prevalence of Oncogenic Mutations in Lung Adenocarcinoma1
KRASG12C ~14% KRASG12D ~4%

EGFR 15%

ALK 5%

MET 3%
ROS1 2%
BRAF 2%
HER2 2%
RET 2%

PIK3CA 1%
NTRK 1%

KRASOther 7%

Other 6%

No Known Actionable
Mutation 36%

1. Forde PM, et al. Expert Rev Anticancer Ther. 2013;13(6):745-758. 2. Pakkala S, et al. JCI Insight. 2018;3(15):e120858. 3. Loh Z, et al. Intern Med J. 2019;49(12):1541-1545.
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EGFR MUTATIONS ARE NOT ONE ENTITY
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SPECTRUM OF EXON 20 MUTATIONS

5



COMMON EGFR MUTATIONS
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FLAURA: OSIMERTINIB VS. 1ST GEN TKI

Ramalingam et al, N Engl J Med, 2020.



NCI Designated Comprehensive Cancer CenterWINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY

FINAL ANALYSIS: OVERALL SURVIVAL

321 deaths in 556 patients at data cut-off: 58% 
maturity

Median OS, months (95% 
CI)

– Osimertinib 38.6 (34.5, 41.8)

– Comparator
EGFR-TKI

31.8 (26.6, 36.0)

HR (95.05% CI) 0.799 (0.641, 0.997); 
p=0.0462
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Ramalingam et al, N Engl J Med, 2020.
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COMBINATION APPROACHES: CHEMOTHERAPY + TKI

§ Two studies conducted in Asia
§ NEJ 009 (Japan)
§ Tata Memorial Trial (India)

§ Chemotherapy + Gefitinib Vs. Gefitinib 
§ Improvement in PFS and OS
§ HR ~0.50- 0.72
§ Role of chemotherapy + Osimertinib?

§FLAURA 2
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Noronha et al, J Clin Oncol, 2020; Hosomi et al, J Clin Oncol, 2020.
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MANAGING ACQUIRED RESISTANCE TO EGFR TKI 

§ Oligoprogression
§Role of local therapy

§Conversion to SCLC/Squamous histology
§ 3-5%; consider biopsy based on clinical suspicion

§Systemic therapy
§Platinum-based chemotherapy
§Role of immune checkpoint inhibition
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PATRITUMAB DERUXTECAN: ADC AGAINST HER3
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Response Rate ~35%
mPFS: ~8 m

Janne P et al, Cancer Discovery, 2021.
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Shu et al, ASCO 2022.
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TAM SIGNALING IN CANCER

Graham et al, Nat Rev Cancer, 2014
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MERTK: A DUAL TARGET IN CANCER

MERTK TKIs could have a dual anti-cancer effect 

MERTK 

Suppresses tumor 
immunity

MERTK Inhibitors
Stimulate innate 

anti-tumor 
immunity

Combination w/ immunotherapy 
and targeted agents

Expressed in tumor 
macrophages 

e.g., breast & lung 
cancer

MERTK Inhibitors 
Reverse survival & 
chemoresistanceSurvival signal

Combination w/ chemotherapy 
and targeted agents

MERTK 
over-expressed 
in tumor cells 

e.g., leukemia, lung 
cancer, melanoma, 

GBM
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COMBINATION OF OSIMERTINIB PLUS MRX 2843
EMORY LUNG SPORE

PI: Conor Steuer



ADJUVANT EGFR TKI THERAPY
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ADJUVANT OSIMERTINIB: ADAURA TRIAL
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Wu Y et al, N Engl J Med, 2020.



EGFR EXON 20 INSERTION 
MUTATION
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CHRYSALIS TRIAL: AMIVANTAMAB FOR EGFR EXON 20 INSERTION
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CHRYSALIS: EFFICACY RESULTS
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Park K et al, J Clin Oncol, 2021.
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CHRYSALIS: SAFETY RESULTS
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Park K et al, J Clin Oncol, 2021.
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MOBOCERTINIB: EFFICACY IN EGFR EXON 20 INSERTION
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Zhou C, et al, JAMA Oncol, 2021.
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MOBOCERTINIB: EFFICACY RESULTS
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Zhou C, et al, JAMA Oncol, 2021.
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MOBOCERTINIB: SALIENT SAFETY RESULTS
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Zhou C, et al, JAMA Oncol, 2021.



FUSION-POSITIVE NSCLC
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LATER-GENERATION ALK TKIS IMPROVE PFS AND CNS OUTCOMES 
COMPARED TO EARLY-GENERATION TKI THERAPY

Peters et al NEJM 2017, Camidge et al NEJM 2018, Mok et al Ann Oncol 2020

ALECTINIB BRIGATINIB LORLATINIB

ALECTINIB BRIGATINIB LORLATINIB
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TKI ORR PFS PFS HR 
(vs crizotinib)

Dose reduction
(AE profile includes)

Alectinib (ALEX, INV)
FDA-approved

83% 34.8 months 0.47 19%
(transaminitis)

Brigatinib (ALTA1L, INV)
FDA-approved

79% 29.4 months 0.45 38%
(pulmonary events)

Lorlatinib (CROWN, INV) 76% Not reached 0.27 22%*
(hyperlipidemia, 

CNS)

Crizotinib (ALEX, INV) 75% 10.9 months - 20%

Solomon et al ASCO 2022, Peters et al NEJM 2017, Camidge et al NEJM 2018, Mok et al Ann Oncol 2020, *Solomon et al Lancet Oncol 2018

THE DECISION TO USE A LATER-GENERATION TKI: 
NO LARGE-SCALE RANDOMIZED DATA IS YET AVAILABLE
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ROS1 FUSION

Drilon et al JTO CRR 2022, Drilon et al Nature Rev Clinical Oncol 2020

15.7 months20.5 months Baseline brain mets
DoR 14.9 months
PFS

No brain mets
DoR 34.8 months
PFS 21.1 months

No brain mets

18% brain mets

>40% brain mets
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SELECTIVE RET INHIBITORS ARE ACTIVE IN RET FUSION+ NSCLC

Drilon et al, NEJM 2020; Gainor et al, ASCO 2020; Besse et al, ASCO 2021, Curigliano et al, ASCO 2021

Selpercatinib
(LIBRETTO-001)

Pralsetinib
(ARROW)

ORR (Naïve) 85% (n=48) 74% (n=43)

mPFS (Naïve) not reached 10.9 mo

ORR (PreTx) 57% (n=218) 62% (n=126)

mPFS (PreTx) 19.3 mo 16.5 mo

iORR (PreTx) 82% (n=18) 56% (n=9)

miPFS (PreTx) 13.7 mo -



MET EXON 14 MUTATION
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MET EXON14 MUTATION: CAPMATINIB

31

Wolf J et al, N Engl J Med, 2020

Response Rate

No Prior Tx : 68%
Prior Tx: 41%

mPFS

No Prior Tx: 12.4 m
Prior Tx: 5.4 m

Dose

400 mg PO BID
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MET EXON 14 MUTATION: TEPOTINIB
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Efficacy

ORR: 46%
mPFS: 8.5 m

Dose: 500 mg PO QD

Paik PK et al, N Engl J Med, 2020



KRAS G12C MUTATION
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DIRECT KRAS G12C INHIBITION: SOTORASIB
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DIRECT KRAS G12C INHIBITION: ADAGRASIB
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Spira et al, ASCO 2022.

RR: 42%; DCR: 80%
mPFS: 6.5 m
mOS: 12.6 m



HER2 MUTATION
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HER-2 MUTATED NSCLC: TRASTUZUMAB DERUXTECAN
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Efficacy

Response rate: 62%
mPFS: 14 m

Dose
6.4 mg/kg iv Q 3 weeks

Smit E et al, ASCO 2020
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CONCLUSIONS

§ Targeted therapies improve outcomes for advanced NSCLC
§ NGS should be performed in all patients with metastatic non-squamous 

NSCLC prior to starting therapy
§Adjuvant Osimertinib improves DFS
§Promising agents in the horizon to manage acquired resistance
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