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Mutations in NSCLC

2Adapted from LUNGevity

Repotrectinib

Encorafenib+Binimetinib

Repotrectinib

Afatinib; Transtuzumab deruxtecan 

Pralsetinib

; Adagrasib; Divarasib



Characteristics of ROS-1 Altered NSCLC
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Ø 1-2% of all NSCLC

Ø Mainly adenocarcinoma, but also has been reported in pleomorphic carcinoma

Ø Solid pattern adenocarcinoma 

Ø Signet ring

Ø Mainly non-smokers (~80%)

Ø Mainly female patients (~70%)

Ø IHC screening with FISH confirmation or rt-PCR   

Park et al. Path Res Pract 2019



ROS-1 Inhibitors: Front-line

4Besse et al ESMO 2017; Ou et al WCLC 2018; Solomon et al ESMO 2018

• High ORR but small N
• Dose doesn’t impact 

ORR
• Efficacy vs. fusions 

partners is unknown



ROS-1 Inhibitors: CNS Activity

5Besse et al ESMO 2017; Ou et al WCLC 2018; Solomon et al ESMO 2018



Repotrectinib in ROS-1 NSCLC

6Drillon A et al. NEJM 2024



Repotrectinib in ROS-1 NSCLC: Efficacy in Change in 
Tumor Burden and Progression-Free Survival

7Drillon A et al. NEJM 2024



Repotrectinib in ROS-1 NSCLC: Duration of Intracranial 
Response & Intracranial PFS

8Drillon A et al. NEJM 2024



ROS-1 Conclusions
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• Many approved drugs in the first-line setting, most recently Repotrectinib

• ROS-1 TKI selection: Repotrectinib as first-line?

• Other drugs of interest: Crizotinib, Entrectinib

• Repotrectinib has demonstrated longest duration of disease control

• TKI side effects: benefit at what cost?



Mechanism of Action for Dual MAPK Pathway Inhibition with 
Dabrafenib + Trametinib to Overcome ERK Escape Mechanism

10Ilieva KM et al. Mol Cancer Therapeutics



BRF113928 Study: Maximum Change in Target Lesion by Best 
Confirmed Response with Dabrafenib + Trametinib in 1L/2L

11
Planchard D et al. Lancet Oncol 2016.

Planchard D et al. J Clin Oncol 2017

Best confirmed response†

ORR: 66.7% (95% CI 52.9, 78.6)

mPFS: 10.9m (7.0-16.6)

ORR: 64% (95% CI 46, 79)

mPFS: 10.2m (6.9-16.7)



PHAROS: Phase 2 Encorafenib Plus Binimetinib in Patients 
With BRAFV600 Metastatic NSCLC

12Presented by Riley GJ et al, ASCO 2023



BRAF Inhibitors Adverse Events

13Planchard D et al. Npj precision onc 2024



BRAF: Mechanisms of Resistance

14Tsamis I et al. Clin and Trans Onc 2022

• Upstream regulations of 
RTKs, RAS activating 
mutations

• BRAF amplifications
• Downstream MEK and ERK 

mutations
• PI2K/AKT/mTOR pathway 

activation



BRAF: The Role of IO

15Presented by Marin-Acevedo J et al. ASCO 2023

• Exploration of clinical outcomes in 
BRAF mutated NSCLC patients 
treated with frontline 
immunotherapy

• BRAF class I mutations 
demonstrated improved OS (42.6 
months) vs frontline BRAF inhibitor 
(22.7 months) and chemotherapy 
(19.6 months)

• BRAF non-class I mutations also 
showed improved OS with IO (18.8 
months)



BRAF Conclusions

16

• Dabrafenib + Trametinib is FDA approved 

• Encorafenib and Binimetinib is FDA approved

• Vemurafenib is used as an option later down the treatment lines

• Role of IO in BRAF mutated NSCLC: frontline IO or IO + chemo or BRAF TKIs

• The unknown in non-V600E BRAF mutations

• BRAF mechanisms of resistance



MET Exon 14 Alterations in NSCLC

175Adapted from Drilon et al J Thorac Oncol 2016

Ø MET mutations can lead to 
decreased MET degradation
Ø deletions, insertions, or 

base substitutions
Ø disrupt splice sites flanking 

MET exon 14 à exon 14 
skipping

Ø absence of JM domain, Cbl 
ubiquitination process 
inhibited

Ø increased MET receptor on 
the tumor cell surface

Ø Older age, median 72.5y
Ø increased comorbidities
Ø may not undergo biopsy 

for additional testing
Ø Smokers and never 

smokers
Ø Sarcomatoid, pleiomorphic 

histology
Ø Mutually exclusive with 

other driver alterations
Ø Over 100 different genomic 

variants



MET Inhibitors in Clinical Trials

185Reungwetwattana, T et al Lung Cancer 2017

Ø Type I—binds ATP-binding pocket in the active conformation; Ib more highly specific
Ø Type II—binds ATP-binding pocket in the inactive conformation; potency is more variable

Agent Other Molecular Targets IC50  (nM)1

Type I
Crizotinib MET (type Ia), ALK, ROS1 <1

Capmatinib selective MET (type Ib) 0.13
Tepotinib selective MET (type Ib) 3
Savolitinib selective MET (type Ib) 5

Type II
Cabozantinib MET (type II), VEGFR, RET, TIE2, 

AXL, FLT3, KIT
1.3

Merestinib MET (type II), MST1R, FLT3, MERTK, 
TEK, ROS1, DDR, NTRK, AXL

4.7



MET TKI Preliminary Efficacy in MET Exon 14 Mutant NSCLC

195Reungwetwattana, T et al Lung Cancer 2017

Agent MET testing n Brain 
metastases (n)

ORR % (95% CI) DOR 
(months)

PFS 
(months)

Capmatinib
(Wolf J et al 
ASCO 2019; 

abstract 9004)

Tissue RT-
PCR

97
1L—28 

2/3L—69

1L—3
2/3L—11

1L—67.9(47.6, 84.1)

2/3L—40.6 (28.9, 53.1)

1L—11.1 
(5.55, NE)
2/3L—9.7 

(5.55, 12.98)

1L—9.7 
(5.5, 13.86)
2/3L—5.4 
(4.2, 6.97)

Tepotinib
(Paik et al 

ASCO 2019; 
abstract 9005)

Liquid (DNA 
based NGS)
Tissue (RNA 
based NGS)

73
Liquid—48
Tissue—51 

8 Liquid—50 (35.2, 64.8)
1L—58.8 (32.9, 81.6)
2L—53.3  (26.6, 78.7)
≥3L—37.5 (15.2, 64.6)

Tissue—45 (31.1, 59.7)
1L—44.4 (21.5, 69.2)

2L—50 (26, 74)
≥3L—40 (16.3, 67.7)

Liquid—12.4 
(5.8, NE)
Tissue—

15.7
(9.0, NE)

Liquid—9.5
(6.7, NE)

Tissue—10.8 
(6.9, NE)

Crizotinib
(Drilon A et al 
WCLC 2018)

Tissue-local
Prospective 

central tissue 
& liquid ctDNA

65 na 32 (21-45) 9.1 
(6.4, 12.7)

7.3 
(5.4, 9.1)

Savolitinib
(Lu S et al 

AACR 2019)

Tissue 29 5 54.8 na na



First-line Therapy with MET TKI for MET Exon 14 NSCLC

205Reck et al NEJM 2016;Gandhi et al NEJM 2018; Wolf 
ASCO 2019; Paik ASCO 2019

Pembro 
(PD-L1≥ 50%)

Carbo/ pem/ pembro 
(non-squam) Capmatinib Tepotinib

ORR (%) 44.8 47.6 67.9 Tissue 44.4
Blood 58.8

DOR  (months) NR 11.2 11.1
    

Tissue 15.7
Blood 12.4

Median PFS 
(months)

10.3 8.8 9.7 Tissue 10.8
Blood 9.5

12 mo PFS (%) ~50 34.1 ~50 Tissue ~45
Blood ~40

Median OS (months) 30 NR na na

12 mo OS (%) 70.3 69.2 na na

EFFICACY IS BEST WHEN GIVEN FIRST LINE
FAVORS MET TKI THERAPY IN FRONT LINE FOR MET ex14 NSCLC



GEOMETRY Mono-1: Response and Progression Free 
Survival

21Ø 5 Wolf et al NEJM 2020

Capmatinib showed substantial anti-tumor activity in patients with advanced NSCLC with a MET exon 14 skipping 
mutation, particularly in those not treated previously

FDA Approved



VISION Trial - Tepotinib NSCLC with MET Exon 14 Skipping 
Mutations: Response Rate and PFS

22Ø 5 Wolf et al NEJM 2020

Among patients with advanced NSCLC with a 
confirmed MET exon 14 skipping mutation, 
the use of tepotinib was associated with a 
partial response in approximately half the 
patients

FDA Approved



MET Inhibitors: Safety and Conclusions

23Ø 5 Cortot A et al. CLC 2022

• Capmatinib and Tepotinib are SOC in 

RET+ NSCLC

• Variety of MET activation 

mechanisms – nuances to patient 

treatment

• Patterns of metastasis: role of CNS 

efficacy

• Combination therapies: how to 

sequence treatment, mitigate MET 

acquired resistance



RET is a rare driver of multiple, diverse tumor types

245
Aldea M et al, JTO 2023



LIBRETTO-001: Selpercatinib Efficacy in RET+ NSCLC

255
Drillon et al NEJM 2020

Subbiah et al, CCR 2021

• Selpercatinib is a novel, ATP-competitive, highly selective small-molecule inhibitor
• Superior intracranial efficacy
• ORR 85% First-Line, PFS 18.4 months

A Duration of Response Among Patients with a Response



ARROW Study Pralsetinib (BLUE-667) Phase I Trial: 
Summary and Anti-Tumor Activity

265 Justin F. Gainor et al, ASCO 2019

• ORR 72% First-Line, PFS 13.0 months



First-Line Selpercatinib or Chemotherapy and Pembrolizumab 
in RET+ NSCLC

275 Zhou C et al. NEJM 2023

• Superior PFS with Selpercatinib vs Chemotherapy 
+/- Pembro



RET: Ongoing and Next Generation TKI Trials

285 ClinicalTrials.gov

Ongoing Trials NCT Phase
LOXO-260 in RET Cancers NCT05241834 Phase 1

TPX-0046: RET/SRC Inhibitor in Solid Tumors 
Harboring RET Fusions or Mutations

NCT04161391 Phase 1/2

TAS0953/HM06 in Solid Tumors With RET Gene 
Abnormalities (MARGARET)

NCT04683250 Phase 1/2

APS03118 in RET Cancers NCT05653869 Phase 1

BOS172738 in Solid Tumors with RET Gene NCT03780517 Completed

LIBRETTO-432: Selpercatinib after 
Surgery/Radiation in early stage RET NSCLC

NCT04819100 Phase 3

NAUTIKA1: Neoadjuvant and Adjuvant Study of 
Multiple Therapies in Biomarker-Selected 
Patients With Resectable Stages IB-III NSCLC

NCT04302025 Phase 2



RET in Early Stage NSCLC: Trials with RET TKIs

295 Zhou C et al. NEJM 2023



Mechanisms of Resistance to RET TKIs and Conclusions

305 Cooper, Proc. ASCO 2023

• Selpercatinib and Pralsetinib are 

SOC in RET+ NSCLC

• Ongoing trials exploring next 

generation RET TKIs – however, 

some have already failed

• Mechanisms of resistance to RET 

TKIs vary greatly – personalized 

approaches exploring combination 

regimens may be more effective


