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C797X, ~7%

EGFR Resistant NSCLC

Leonetti et al. BJC. 2019.

I. Mechanism of EGFR Resistant NSCLC: 

• Acquired resistance to 3rd generation EGFR TKIs is 
heterogenous

• Dominant mechanisms include EGFR C797X 
mutations and MET amplification

• Fourth generation EGFR TKIs are in 
development with predicted activity against 
C797X

• EGFR + MET-targeted therapies are active for high-level 
acquired MET amplification

• While less common, TKI combinations offer 
promise for acquired secondary oncogenic 
driver mutations

Possible Actionable Genomic Alteration



EGFR Resistant NSCLC

What fraction of acquired resistance is associated 
with an actionable genomic alteration?

cfDNA, 1L Osimertinib

Ramalingam et al, JTO, 2022, MA07.03.



EGFR C797X Mutations

1

2

321 3

EGFRm + EGFR C797X “Double Mutant”
e.g. Acquired Resistance to 1L Osimertinib

Reported Sensitivity to 1st Gen EGFR TKIs (geftinib, erlotinib)

EGFRm + EGFR T790M + EGFR C797X “Triple Mutant” in 
trans
e.g. Acquired Resistance to sequential 1st and 3rd generation
EGFR TKIs.

Reported sensitivity to combination osimertinib + gefitinib

EGFRm + EGFR T790M + EGFR C797X “Triple Mutant” in cis
Resistant to all approved EGFR TKIs 
Requires a 4th generation EGFR TKI

Leonetti et al. BJC. 2019.



C797S-Active Compounds in Development: Preclinical Data

Compound Del19 L858R Del19/ 
T790M

L858R/ 
T790M

Del19/ 
C797S

L858R/ 
C797S

Triple 
Mutant

Other CNS? Status

BLU-945 - X X X - X X X Phase 1/2 (NCT04862780)

BLU-701 X X - - X X X X Discontinued

BLU-525 X X - - X X X X Preclinical

BDTX-1535 X X - - X X X Uncommon X Phase 1 (NCT05256290)

THE-349 X X X X X X X X Preclinical

H002 X X X X X X X X Phase 1/2 (NCT05552781)

BAY 2927088 X X X X Ex20ins Phase 1 (NCT05099172)

JIN-A02 X X X X X X X Phase 1/2 (NCT05394831)

BBT-176 X X X X X X X Phase 1/2 (NCT04820023)

Shum et al, AACR 2022; Tavera-Mendoza et al ENA 2022 #177; Lucas et al. ENA 2022. Abstract #64; Zhang et eal. ENA 2022 #236; Siegel et al. ENA 2022 #17; Lim et 
al ESMO 2021; Yun et al ESMO 2022 #999P

No available dataPredicted Not Active Predicted Active



BLU-945 SYMPHONY Phase I/II Study

Shum et al. AACR. 2022



BLU-945: Preliminary Efficacy Data Monotherapy Cohorts, Top 
Dose Levels

Adapted from: Mar, B. Presented to EGFR Exon 20 Research Consortium

% Change Tumor Volume
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What fraction of acquired resistance is associated with an actionable 
genomic alteration?



EGFRm NSCLC, Acquired Resistance to 1L Osimertinib with a 
MET amplification (n = 120)

Treatment with osimertinib + tepotinib or tepotinib alone

Primary Endpoint: ORR to combination in centrally 
confirmed MET FISH+ patients

INSIGHT 2: Osimertinib + Tepotinib

Mazieres et al. ESMO 2022. LBA

Pre-screened Patients (n = 425) 
36% MET-amplified



INSIGHT 2: Osimertinib + Tepotinib for MET-amplified EGFRm NSCLC

ORR 45.8%-56.5% osimertinib + tepotinib
ORR 8.3% tepotinib monotherapy

Mazieres et al. ESMO 2022. LBA



EGFR + MET TKI Combinations

TATTON Phase Ib
FISH MET/CEP7 2+ or MET
5x+; IHC 3+ in 50%+; NGS
5X CNG)

ORR 30% post 3rd gen 
EGFRTKI

SAVANNAH Phase II
Definition MET+: IHC 50+ or FISH 5+ (62% screened)
Definition MET-high: IHC 90+/FISH 10+ (34% screened)

ORR 49%, PFS 7.1 mo MET-high
ORR 9% if not MET-high

Osimertinib + Savolitinib for MET+ s/p Osimertinib

SAFFRON Phase III 
NCT NCT05261399

Osimertinib + Capmatinib for MET+ s/p Osimertinib

Case Reports of Activity

ORR 50% for erlotinib + capmatinib
(MET FISH > ULN, or MET IHC 2+/3+)

GEOMETRY-E Phase III
Randomized osimertinib + capmatinib vs platinum 
doublet
NCT 04816214 è study enrollment terminated

Sequist et al, Lancet Oncology, 2020; Ahn et al, IASLC 2022 EP08.01-140; McCoach et al J Precision Oncol. 2021. Rotow, TTLC 2023



Amivantamab + Lazertinib
EGFR/MET Bispecific +3rd Gen EGFR TKI CHRYSALIS-2

BICR ORR 33%
PFS 5.1 months

Shu et al. ASCO 2022. #9006.; Bauml et al ASCO 2021 #9006

In CHRYSALIS-1, MET/EGFR
IHC score correlated with 
response (n=20)

ORR 90% if IHC+
ORR 10% if IHC-



Telisotuzumab vedotin + Osimertinib MET-ADC + EGFR TKI
MET-overexpression: IHC 3+ in at 25% of tumor cells

Goldman et al. ASCO 2022. #9013

ORR 58%

Julia Rutow TTLC23



Osimertinib + Selpercatinib For Acquired RET Fusions
Patient series from the selpercatinib extended access program

• Median Treatment Duration: 7.4 months
• Median Treatment Duration Responders: 11 

months

Rotow et al. IASLC WCLC 2021. Abstract #FP14.07



ORCHARD (NCT03944772)
Biomarker-Guided Platform Study for Osimertinib 
Resistance

MET è Savolitinib 
C797X è Gefitinib 
ALK è Alectinib 
RET è Selpercatinib
EGFR Amp è Necitumumab 
BRAF è Selumetinib
SCLC è Platinum/etoposide/durvalumab 
Unmatched è Datopotamab deruxtecan

Targeting Other Acquired 
Oncogenic Drivers

Jebbink et al. MA02.07. WCLC 2021; Schrock JTO 2018; Offin et al JCP Precis Oncol. 2018;
Ribero et al, npj precision oncology 2021; Huang et al JTO 2019; Sun et al Thorac Cancer 2022; Dagogo-Jack et al. JTO. 2019

ALK Fusions
Osimertinib + Alectinib
6 months DoR Case Reports

BRAF V600E

Osimertinib + Dabrafenib/Trametinib
7-8 months DoR
Osimertinib+Vemurafenib
7+ months DoR Case Reports

HER2
Amplification

T-DM1 + Osimertinib
HER 2+/3+ IHC or Amp (NGS)
ORR 0%, DCR 63% TRAEMOS Ph II

BRAF Fusions OOssiimmeerrttiinniibb ++ TTrraammeettiinniibb
RReessppoonnssee,, DD//cc aatt 55 mmoo ((TTooxx)) CCaassee RReeppoorrtt

Julia Rutow TTLC23



- Acquired alterations

- Histologic Transformation (15%)

•  Neuroendocrine (small cell, large cell)

• Squamous cell

- Only diagnosed by a tumor tissue biopsy, and can be 
seen in the setting of more indolent resistance

Choudhury JTO 2022 Helena Yu TTLC 2023



• 5-10% of EGFR-mutant lung cancers have 
concurrent RB1 and TP53 loss RB1 and TP53 
loss may be detectable by IHC only
(intact on NGS, IHC demonstrates protein loss).

• RB1 and TP53 loss are necessary but NOT sufficient- 
25% likelihood of transformation over disease 
course with EGFR/TP53/RB1 genotype.

• Concurrent TP53/RB1 alterations also associated 
with shorter t ime on EGFR TKI and shorter OS

Lee JCO 2017, Offin JTO 2019



Pre-treatment EGFR+ LC almost always adeno (rare 
small cell, squamous cell, adenosq seen)

- Transformation is a mechanism of resistance to 
EGFR TKI because it results in loss of 
dependence on EGFR signaling.

- Transformed SCLC does not express EGFR.

- IHC staining for total EGFR largely lost with 
SCLC transformation.

- H-score of EGFR staining from paired samples 
pre- treatment with EGFR TKI and post-
treatment after SCLC transformation.

- Once transformation occurs, only targeting 
EGFR is not effective. Small cell-directed 
treatments are required to manage 
transformed SCLCYu CCR 2013, Niederst Nat Comm 2015

Histologic Transformation

Helena Yu TTLC 2023Yu CCR 2013, Niederst Nat Comm 2015



Multi-center retrospective review
- 67 pts with EGFR+ SCLC from 8 institutions
- 87% were adeno at dx, 13% small cell/mixed at dx
- All patients retained their EGFR mutation in the
transformed SCLC tumor.
- Median time from diagnosis to transformation was 
17.8 months (95% CI 14.3-26.2). 
Median OS from time of SCLC transformation was 10.9 
months
- Platinum/etoposide= most common treatment 
RR=54% & mPFS = 3.4 months
- No responses to immunotherapy, with the longest 

time to progression on IO being 9 weeks
- Taxanes were often used with a clinical response rate 
of 50% and a median PFS of 2.7 months

Marcoux JCO 2018

Lurbinectedin, Temozolomide, Clinical 
trial

Retry Carbo/etop Taxane

Carboplatin/etoposide +/- osimertinib

Osimertinib maintenance

>6mo <6mo

Immunotherapy



-If second-line therapy was 
tailored to mechanism of 
resistance (including 
histology directed chemo), 
risk of death was decreased 
compared to if 2L therapy 
was not tailored

Choudhury JTO 2022

II. Management of EGFR Resistant NSCLC 
      with Histologic Transformation



Pros
• CNS activity and protection
• Continued control of 

sensitive  clones

Cons
• Toxicity
• Inconvenience
• No randomized data
• No NCCN endorsement
• Financial Burden

Continuation of Osimertinib with Chemo after PD

Management of EGFR Resistant NSCLC 
      with Histologic Transformation



Pros
• CNS activity and protection
• Continued control of sensitive  

clones

• Toxicity
• Inconvenience
• Financial Burden

Cons

Continuation of Osimertinib with Chemo after PD



Benefit of continued TKI in oligoprogressive  disease

Balaz Halmos TTLC 2023

II. Management of EGFR Resistant NSCLC  



Continue Osimertinib with  MET TKI/ADC

II. Management of EGFR Resistant NSCLC  



Management of EGFR Resistant NSCLC 
      





Continuing Osimertinib with  
chemotherapy

Safe and might have particular
benefit for pts with C N S disease



• Treatment based on acquired resistance
• Chemotherapy – carboplatin + pemetrexed + bevacizumab
• IMpower150 – Cb/paclitaxel/bevacizumab/atezolizumab
• Clinical trial

• Chemo + IO NOT a standard option
- Excluded from KN-189
- CM722 – negative trial (underpowered and minority got osi)
- KN-789 – pending

Post-Osimertinib Failure – Current SOC



II. Management of EGFR Resistant NSCLC
     What’s Next? 
      



16 Proprietary and confidential AstraZeneca 2021. FOR INTERNAL USE ONLY AstraZeneca does not under any circumstances promote its products off-label. Any product claims will be supported  
This document is not to be shared or distributed outside of AstraZeneca  by label and clinical data and any claims or activities must be subject to local, nominated signatory approval

COMPEL study design (NCT04765059)
Phase III, randomised, double-blind, placebo-controlled study

Endpoints
• Primary: PFS from randomisation to progression (CNS or non-CNS, whichever occurs first) per RECIST 1.1 and CNS RECIST 1.1
• Secondary: CNS PFS per CNS RECIST 1.1, non-CNS PFS per RECIST 1.1, and OS

• Safety: AEs, vital signs, clinical laboratory assessments, ECGs, LVEF, and WHO performance status
• Exploratory: Key genetic, gene expression and proteomic markers, and efficacy post-re-challenge (third-line osimertinib) in patients with CNS PD  

as their first progression event

Randomisation of 204 patients  Stratification 
criteria: Presence of stable CNS  metastases 
per CNS RECIST 1.1 assessments  versus no 
CNS metastases

*Patients will receive randomised study treatment until RECIST 1.1- or CNS RECIST 1.1-defined progression, based on Investigator assessment, or until another discontinuation criterion is met. At the Investigator’s discretion, study treatment may continue for as long as a patient  
continues to derive clinical benefit through RECIST 1.1 or CNS-RECIST 1.1 progression in the absence of any discontinuation criteria. Chest and abdominal imaging will continue until RECIST 1.1-defined non-CNS progression; CNS imaging will continue until CNS RECIST 1.1-defined  
CNS progression (and until second CNS RECIST 1.1-defined CNS progression for patients who receive open-label osimertinib)
†Patients who receive open-label osimertinib may also receive platinum chemotherapy and/or pemetrexed at the Investigator’s discretion

Locally advanced/  
metastatic EGFRm NSCLC  

with or without CNS  
metastases

Non-CNS progression on
first-line osimertinib

Plat-pem + osimertinib
(Arm A)

Plat-pem + placebo  
(Arm B)

PD*

Primary  
analysis  

PFS

Subsequent
therapy

OS

Update PFS

Approx. 35 months’
recruitment

49%
maturity

Approx.  
45 months

Optional open-label osimertinib +/-  
chemotherapy†

(for patients who experience CNS PD as  
their first progression event)

R
1:1

























III. Mechanisms of ALK Resistant NSCLC

ALK Resistant NSCLC

Schneider JL, et al. Nat Cancer 2023.



ALK-mediated resistance
• Dependent on prior ALK TKI exposure
• Resistance on first and second generation ALK TKI à single ALK 

mutation

Gainor JF et al. Cancer Discov 2016; Shaw AT et al. J Clin Oncol 2019.



• IV. Management of ALK Resistant NSCLC; an area of unmet need

ALK Resistant NSCLC

• Chemotherapy is still the backbone of NSCLC and in ALK-positive patients progressing after ALK TKIs 
     without actionable resistance mutations. Platinum-based chemotherapy is still a valid option.

• The role of single-agent immune checkpoint inhibitors (ICIs) is still a matter of debate. The combination of 
an ALK inhibitor and an ICI were studied and resulted in a negative outcome. 

• Phase I/II study combination nivolumab with crizotinib as a first-line treatment (CheckMate 370), the 
enrollment was discontinued due to significant hepatotoxicity.

• Similar results were observed in the combination of ceritinib and nivolumab presented ASCO 2017. 

• In contrast, a manageable toxicity profile has been reported with the combinations avelumab with lorlatinib 
in the phase 1b/2 JAVELIN Lung 101 trial33 and atezolizumab with alectinib34. with no new or unexpected 
side effects. 

• Encouraging data are emerging with the chemoimmunotherapy combinations in a small subset analysis of 
the IMpower 150 trial. 



• As ctDNA and tissue NGS techniques continue to advance, we expect 
a better understanding of the optimal treatment sequencing to emerge.

• The role of immunotherapy in combination with chemotherapy should 
be addressed in prospective clinical trials in order to produce more 
robust efficacy data in this small subgroup of NSCLC patients and to 
define their exact place in the therapeutic armamentarium of ALK-
rearranged NSCLCs.

ALK Resistant NSCLC



The efficacy of lorlatinib after prior ALK TKI

• Solomon BJ, et al. Lancet Oncol 2018.

(A) EXP1: treatment-naive patients. (B) EXP2–3A: previous crizotinib with or 
without 1–2 chemotherapy regimens. (C) EXP3B: previous non-crizotinib ALK TKI 
with or without chemotherapy. (D) EXP4–5: two or more previous ALK TKIs with
or without chemotherapy.

Solomon BJ, et al. Lancet Oncol 2018.

ORR 90% ORR 69.5%

ORR 32.1% ORR 38.7%



Resistance to lorlatinib is more challenging

Shiba-Ishii A et al. Nat Cancer 2022.



ALK-independent resistance

Cooper AJ, Sequist LV, Lin JJ. Nat Rev Clin Oncol 2022



Treating ALK resistance

Dagogo-Jack I et al. Clin Cancer Res 2020Angel Qin TTLC 2023



A Phase I Study of Gilteritinib for ALK Positive NSCLC

• Gilteritinib is a TKI approved by the FDA for the treatment of relapsed/refractory
FLT3 mutated AML
• Activity against FLT3, LRTK, ALK, AXL, tropomyosin receptor kinase A, ROS, RET 

and MER kinases

Mizuta H et al. Nat Comm 2021



Next generation ALK inhibitor

Fujino T et al. EORTC-NCI-AACR 2022



Ongoing clinical trials
• A Phase IB/II Study of Alectinib 

Combined With Cobimetinib in 
Advanced ALK-Rearranged 
(ALK+) NSCLC. NCT 03202940

• A Study Evaluating Platinum-
Pemetrexed-Atezolizumab (+/- 
Bevacizumab) for Patients With Stage 
IIIB/IV Non-squamous NSCLC With 
EGFR Mutations, ALK Rearrangement 
or ROS1 Fusion Progressing After 
Targeted Therapies. NCT 04042558

• Clinical Trial of CD40L-
Augmented TIL for 
Patients With EGFR, ALK, 
ROS1 or HER2-Driven 
NSCLC. NCT05681780.

• Lorlatinib Combinations in 
Lung Cancer. NCT04292119.



ALK Resistant NSCLC

How I treat ALK-positive non-small cell lung cancer Michael G. McCusker, Alessandro Russo, 
Katherine A. Scilla, Ranee Mehra, Christian Rolfo ESMO Open 2019



Unleashing Innovations

“Addressing the unmet Needs of 
EGFR and ALK Resistant NSCLC 
Patients”


