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Median PFS is variable for actionable targets
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Soria et al 2018, Wolf et al 2021, Mok et al 2020, Drilon et al 2020, Drilon et al 2022, Planchard et al 2022, Drilon et al 2022, Li et al 2022, Skoulidis et al 2021
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Pre-Treatment Acquired 
Resistance

Months/Years

Residual Disease

Does local consolidation 
therapy delay 
resistance?

Do persister cells offer 
novel therapeutic 
targets?

Oligoprogression?

Multifocal Progression?

On-Target?

Off-Target?
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Local Ablative Therapy for Oligoprogression

Weickhardt et al. JTO 2012

Local abalative therapy in oncogene 
driven NSCLC resulted in a median 6.2 
month PFS2 

Benefits greatest for CNS 
oligoprogresson in this study, which 
predated highly CNS active TKIs



6

Resistance to 1st/2nd Generation EGFR Inhibitors 

Sequist et al. Science Translational Med. 2011; 3(75):75ra26, Rosell et 
al.  Lancet Oncol. 2012; 12(3):329

N=37

PFS 9.7 vs 5.2 months

EURTAC: 1L erlotinib vs chemotherapy

~50% Acquired EGFR T790M mutations at early 
generation TKI resistance

“Gatekeeper” steric interference

Third generation EKI therapy (osimertinib) 2L/T790M+ 
(AURA) and then frontline (FLAURA)
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Patients who lost detectable T790M at acquired resistance to 2L+ 
osimertinib had worse outcomes

Suggests the T790M+ clones were less dominant and alternative resistance mechanisms more 
readily present to overcome osimertinib treatment

EGFR 
L858R

T790M Dominant

Heterogenous

Erlotinib
Osimertinib

More prolonged 
disease control

More rapid outgrowth of clones 
with non-T790M resistance

Oxnard et al, 2018
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Resistance to Osimertinib
Second Line First Line
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EGFR Second-Site Mutations
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EGFR C797S
Residue C797 is the site of 
osimertinib covalent binding

C797S is the most common 
second-site EGFR mutation at 
osimertinib resistance
Ø 7% - 12.5% of acquired 

resistance

Roskoski et al, 2019; Ramalingam et al WCLC 2022 MA07.03
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EGFR Triple Mutants, A Clinical Challenge

Rangachari et al, 2019

1st/2nd Generation

3rd Generation

3rd Generation

1st/2nd Generation

+T790M

+T790M+C797S

+C797S
Triple Mutant
SM/T790M/C797S 
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Triple Mutant EGFR – Allelic Context

Ø T790M and CS97S on 
different alleles

Ø 1st Generation + 3rd

Generation EGFR TKI 
Active?

Ø T790M and CS97S on 
same allele

Ø No active SOC TKI 
combination

Triple-Mutant Active 
Inhibitors

Ø Catalytic-Site ATP 
Competitive Inhibitors

Ø Allosteric Inhibitors

Niederst et al, 2015
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BLU-945, a Fourth Generation EGFR Inhibitor 

Shum et al. AACR 2022
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Robichaux et al. 2021

Modeling to predict 3rd generation TKI sensitivity



15

Off-Target or Unknown Mechanisms of Acquired 
Osimertinib Resistance

MET Amplification 
(~15%)

EGFR TKI + MET TKI
ORR 27%

Leonetti et al. BJC. 2019, Wu et al 2020; Wang et al. Lung Cancer 2020, Piotrowska et al. Cancer Discovery. 2018; Meng et al. 
Lung Cancer. 2020; Ramalingam et al. AACR 2019 CT034; Rotow et al.  IASLC WCLC 2020.

ALK Fusions
Case Reports of Response

To EGFR TKI + ALK TKI

RET Fusions (~5%)
Osimertinib + 

Selpercatinib ORR 50%

SCLC 
Transformation

BRAF V600E
Case Reports of Response to 
EGFR + BRAF/MEK inhibitor

Prospective Studies Ongoing
ORCHARD Osimertinib + Multiple Targets (EGFR amplification, EGFR 
C797S, ALK fusion, RET fusion)
TATTON Osimertinib + selumetinib (MEK) or savolitinib (MET amplified)
SAVANNAH Osimertinib + savolitinib (MET)

Non-TKI Strategies
• Lazertinib + Amivantamab

(EGFR TKI + EGFR/MET bispecific 
antibody)

• Antibody-Drug Conjugates 
(TROP2, HER3)
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INSIGHT 2: Tepotinib + Osimertinib for Acquired MET 
amplification

Wu et al 2018

ORR 45.8%
If tepotinib monotherapy ORR 8%
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Acquired RET amplification

Compassionate selpercatinib access 
program

EGFRm NSCLC with acquired RET 
fusion

Unconfirmed ORR 50%

Median Duration of Treatment 7.4 
months

Rotow et al. WCLC 2021
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Dynamics of 1L Osimertinb Resistance

Resistance in 1st Year: 
MET amp = most common

Resistance in 2nd Year: EGFR 
C797S = most common

Ramalingam et al. WCLC 2022 MA07.03
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Novel Therapeutic Classes for EGFR TKI 
Resistance

Non-TKI Strategies
• Lazertinib + Amivantamab

(EGFR TKI + EGFR/MET bispecific 
antibody)

• Antibody-Drug Conjugates 
(TROP2, HER3)
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Amivantamb + Lazertinib at EGFR TKI Resistance
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EGFR/MET Biomarkers for Response

NGS Positive for EGFR/MET-
Driven Resistance ORR by EGFR/MET IHC STatus
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Patritumab-deruxtecan (HER3-DXd) after EGFR TKI 
Resistance

Jänne et al, 2022

ORR 39%
DCR 72%
PFS 8.2 months

H
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Probability of response similar 
across wide range of HER3 
expression
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Resistance to ALK TKI Therapy 

Lin et al. Cancer Discov. 2017; 7(2):137

~60% ALK-dependent 
Resistance

~40% ALK-independent
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Gainor et al. Cancer Discovery. 2016

ALK G1202R Mutation

The ALK inhibitors vary in their 
activity against acquired ALK 
mutations

The G1202R produces resistance 
to all approved ALK inhibitors 
except lorlatinib
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Lorlatinib, a G1202R active next-generation ALK inhibitor

Prior Non-Crizotinib ALK TKI  (n=28)

ORR 32.1% (vs 90% treatment-naïve)

Efficacy higher if +ALK second-site mutation at PD (11.0 vs 5.4 months)

Solomon et al. Lancet Oncol. 2018; 19(120):1654;   Shaw et al. J Clin Oncol. 2019; 37(16):1370.



28

Lorlatinib Resistance

Yoda et al. Cancer Discovery. 2018; 8(6):714-29,  Mizuta et al. Nature Communications. 
2021;12:1261, Shaw et al. NEJM. 2016;374(1):54-61, Okada et al. EBioMedicine. 2019;41:105-19

L1196M + G1202R à resistance to all approved 
ALK TKIs

C1156Y  (crizotinib resistance as single mutation)+ 
L1198F (lorlatinib resistance) resensitizes to 
crizotinib

I1171N compound mutations à Sensitive to the 
FLT3 inhibitor Gilteritinib in preclinical studies
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MET Amplification at ALK 
Inhibitor Resistance

15% Rate of MET amplification
Ø 12% After 2nd Generation ALK 

Inhibitors
Ø 22% After lorlatinib

Two-patient case series with short 
duration responses to MET inhibition
Ø Crizotinib monotherapy 10 weeks PFS
Ø Crizotinib + Lorlatinib 3 months PFS
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ROS1 Resistance

Lin et al, 2017; Lin et al, 2021

G2032R Solvent Front = dominant second site mutation
Repotrectinib clinical trials ongoing
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TRK, RET Resistance

.

Cocco et al.  2018., Lin et al 2017, Liu et al. 2018 .

NTRK1 G595R

NTRK1 F589L

NTRK1 G667X

ALK G1202R

ALK L1196M

ALK G1269A

ROS1 G2032RSolvent Front

Gatekeeper

xDFG

TRKA G595R Solvent Front Mutation

Repotrectinib (TPX-0005), LOXO-195
Clinical trials ongoing

ROS1 L2026M

RET G810X

RET G810X Solvent Front Mutation
Next-generation RET inhibitors in 
clinical trials, eg LOXO-260, TPX-0046
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Recondo et al. CCR. 2020;26(11):2615 

N= 20; Paired 
Pre/Post MET TKI

Acquired Resistance to MET inhibitors

Type II MET TKIs?
e.g. cabozantinib
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• Resistance to targeted therapy is heterogenous and includes both on-
and off-target mechanisms

• There is homology among acquired resistance to the fusion oncogenic 
drivers ALK, ROS, RET, NTRK

• Genomic profiling at resistance may offer sequential TKI and/or TKI 
combination strategies with clinical activity

• Bispecific antibodies and antibody drug conjugates offer antitumor 
activity independent of identifiable genomic mechanism of resistance


