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Mutations in NSCLC

2Adapted from LUNGevity

Drug Targets

Immunotherapy Pembrolizumab, Nivolumab 
(± Ipilimumab)
Atezolizumab, Durvalumab, 
Cemiplimab

PD-1/PD-L1/ CTLA4

EGFR Osimertinib
Erlotinib, Gefitinib, 
Dacomitinib
Afatinib
Mobocertinib
Amivantamab

EGFR sensitizing mutations and resistance mutation 
(T790M)
EGFR exon 19 deletions or exon 21 (L858R)
Rare mutations (S768L, L861Q, and G719X)
Exon 20 insertion mutation
MET-EGFR (FDA approved for Exon 20 insertion)

ALK Crizotinib, Alectinib, 
Ceritinib, Lorlatinib, 
Brigatinib

ALK fusion

BRAF Dabrafenib + Trametinib
Encorafenib+Binimetinib

BRAF V600E

ROS-1 Crizotinib, Entrectinib, 
Repotrectinib

ROS-1 fusion

NTRK Entrectinib, Larotrectinib NTRK mutation/fusion

MET Capmatinib, Tepotinib MET exon skipping mutation

RET Selpercatinib, Pralsetinib RET fusion

KRAS Sotorasib, Adragasib KRAS G12C

HER2 Trastuzumab Deruxtecan HER2



Treatment Approvals in Metastatic NSCLC with and without 
Driver Mutations
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2015 2016 2017 2018 2019

Nivolumab Pembrolizum
ab,
Atezolizumab

Carboplatin/
Pemetrexed/
Pembrolizu
mab

Carboplatin/
Paclitaxel/
Bevacizumab/
Atezolizumab

Carboplatin/
Taxane/
Atezolizuma
b

2020

Nivolumab/
Ipilimumab +/-
Chemotherapy

Carboplatin/
Taxane/
Pembrolizum
ab;

2003 2004 2011 2013 2014 2015 2017 2018 2019 2020

Gefitinib Erlotinib Crizotinib Afatinib Ceritinib Osimertinib
Alectinib

Brigatinib
Dabrafenib
Trametinib

Larotrectinib
Lorlatinib
Dacomitinib

Entrectinib Selpercatinib
Capmatinib
Ramucirumab 
+ Erlotinib
Pralsetinib

2021

Sotorasib
Mobocertinib
Amivantamab

With Driver Mutations

Without Driver Mutations

2022 2023

Adagrasib Repotrectinib
T-DXD
Encorafenib
+Binimetinib

2024

Tepotinib
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EGFR Mutations

5Presented by Pasi A. Jänne, Targeted Therapies in Lung Cancer 2020



EGFR Exon 20 Insertion Mutations are an uncommon 
subtype of EGFR mutant NSCLC

6Riess JW et al, JTO 2018

• Constitute about 1–10% of all the EGFR mutation types
• Associated with de novo resistance to EGFR TKIs
• Note FQEA sensitive to all EGFR TKIs



EGFR Exon 20 Insertion Treatment
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Vyse et al. Nature 2019

Presented by Lecia V. Sequist, Targeted Therapies in Lung Cancer 2020

Mobocertinib and 
Amivantamab were 
granted Breakthrough 
Therapy and  
Accelerated Approval 
by the FDA, 
respectively 

2019 2020 2021 2022

CLN-081 was 
granted 
Breakthrough 
Therapy 
Designation
by the FDA

Mobocertinib and 
Amivantamab 
demonstrated clinically 
meaningful benefit 



Amivantamab

8Chul Cho B et al Clinical Lung Cancer 2023; Guo MZ et al. touchREVIEWS in Oncology & Haematology 2021

Mechanism of Action



CHRYSALIS Trial: Amivantamab in EGFR Exon 20 Insertion-
Mutated NSCLC Progressing on Platinum Chemotherapy

9Park K et al. JCO 2021



CHRYSALIS Trial: Amivantamab Long-Term Follow-Up

10Park K et al. JCO 2021; Presented by Garrido P at ESMO 2023

• The overall response 
rate was 40% (95% CI, 
29 to 51), including 
three complete 
responses, with a 
median duration of 
response of 11.1 
months (95% CI, 6.9 to 
not reached). 

• The median 
progression-free 
survival was 8.3 
months (95% CI, 6.5 to 
10.9).



PAPILLON: Amivantamab plus Chemotherapy in NSCLC with 
EGFR Exon 20 Insertions

11Zhou C. et al. NEJM 2023



PAPILLON: Progression Free Survival

12Zhou C. et al. NEJM 2023



PAPILLON: Best Response and Interim Overall Survival

13Zhou C. et al. NEJM 2023



EXCLAIM Trial: Mobocertinib in Platinum-Pretreated Patients 
With EGFR Exon 20 Insertion-Positive Metastatic NSCLC

14Zhou C et al. JAMA Onc. 2021



EXCLAIM Trial: Mobocertinib PFS 
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Vyse et al. Nature 2019

Presented by Lecia V. Sequist, Targeted Therapies in Lung Cancer 2020

• The FDA has granted Breakthrough Therapy designation to mobocertinib

• Overall median PFS: 7.3 
months

• In patients with and without 
brain metastases, the median 
PFS was 3.7 and 8.1 months, 

respectively

• Currently in phase III trial



EXCLAIM-2: First-Line Mobocertinib versus Chemotherapy 
in Exon 20 Positive NSCLC

16Presented by Janne P at ESMO Asia 2023



Mobocertinib is Not Superior to Chemotherapy in EGFR 
Exon 20 Positive NSCLC (EXCLAIM-2)

17Presented by Janne P at ESMO Asia 2023

PFS

DoR



CLN-081 (Zipalertinib) in NSCLC Patients with Exon 20 
Insertion Mutations

18Presented by Yu H at ASCO 2022

• CLN-081 has shown an amenable safety profile and anti-tumor efficacy
• At 100 mg BID, ORR was 41%, mDOR was > 21 months, and mPFS of 12 months

• The FDA has granted Breakthrough Therapy designation for CLN-081



ECOG-ACRIN EA162: Phase II Study of High-Dose 
Osimertinib in NSCLC with EGFR Exon 20 Insertions

19Piotrowska Z et al ASCO 2020

• Osi 160 mg QS showed clinical activity 
with an ORR of 24%, disease control rate 
of 82%, and mPFS of 9.6 months



Conclusions
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• Amivantamab is now FDA approved in exon 20 insertion-positive NSCLC 

• Ongoing trials are investigating the TKIs as first-line or after progression on other 

EGFR TKIs/systemic therapy

Ongoing Trials Agent Phase

BAY2927088 in Participants Who Have 
Advanced NSCLC With EGFR/HER2 Mutations

BAY2927088 Phase 1

CLN-081 in Patients With Non-Small Cell Lung 
Cancer

CLN-081 Phase 1/2a

BLU-451 in Advanced Cancers With EGFR 
Exon 20 Insertion Mutations

BLU-451 Phase 1/2
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KRASG12C



CodeBreaK100: Sotorasib Study Schema

22Presented by Skouilidis F at ASCO 20215



CodeBreaK100: Updated Survival of Sotorasib in KRAS+ 
NSCLC

23Presented by Bob T. Li at ASCO 2022



CodeBreaK100: NSCLC Biomarker Analysis

24Presented by Bob T. Li at ASCO 20225



CodeBreaK100: Putative Acquired Resistance Mechanisms 
to Sotorasib

25Presented by Bob T. Li at ASCO 20225



CodeBreaK100: Temporal Detection Patterns of Acquired 
Mutations

26Presented by Bob T. Li at ASCO 20225



CodeBreak 200: Sotorasib versus Docetaxel
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PFS by BICR OS

Presented by Johnson ML at ESMO 2022



KRYSTAL-1: Adagrasib (MRTX849) in NSCLC Patients Harboring a 
KRAS G12C Mutation: Phase 2 Cohort A Study Design

28Presented by Alexander I. Spira at ASCO 20225



KRYSTAL-1: Best Tumor Change from Baseline and Duration 
of Response

29Presented by Alexander I. Spira at ASCO 20225



KRYSTAL-1: PFS and OS

30Presented by Alexander I. Spira at ASCO 20225



KRYSTAL-1: Exploratory Subgroup Analyses

31Presented by Alexander I. Spira at ASCO 20225



KRYSTAL-1: Intracranial Response in Patients with Treated, 
Stable CNS Metastases

32Presented by Alexander I. Spira at ASCO 20225



KRYSTAL-1: Treatment-Related Adverse Events

33Presented by Alexander I. Spira at ASCO 20225



Preliminary Exploratory Correlative Analysis of Co-Mutations with 
KRASG12C & Response Rate in NSCLC Patients Treated with Adagrasib

34Presented by Alexander I. Spira at ASCO 2022



GO42144: Divarasib (GDC-6036) in Solid Tumors with a 
KRAS G12C

35Sacher A et al, NEJM 20235



Divarasib: Anti-Tumor Activity

365 Sacher A et al, NEJM 2023

• Among patients with 
NSCLC, a confirmed 
response was observed 
in 53.4% of patients and 
the median progression-
free survival was 13.1 
months

• Treatment with divarasib 
resulted in durable 
clinical responses across 
KRAS G12C–positive 
tumors



Conclusions
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• Sotorasib and adagrasib are approved in metastatic NSCLC patients 

who have received at least one prior systemic therapy

• Divarasib has shown promising activity with highest ORR and longest 

PFS

• Subgroup analysis of frontline trials show that chemo-immunotherapy 

is an effective approach for most KRAS G12C-mutated patients. 

Patient with co-mutations (eg. KEAP1/STK11) may benefit from a 

different approach

• CodeBreak 201 and KRYSTAL-7 will inform frontline use of KRAS 

G12C

• There are at least twelve KRAS G12C inhibitors being tested in 

clinical trials, either as a single agent or in combination 

Salgia R et al, Cell Reports Medicine 2021
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