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Treatment algorithm for stage IV NSCLC with positive molecular test

Hendricks L, et al. Clinical Practice Guidelines ESMO Living Guidelines, v1,2 January 2025

EGFR ALK ROS1 BRAF RET/HER2/Ex20ins MET KRAS

MET skipping 

ex14
KRAS G12C



Mechanisms of Acquired Resistance

Chhouri H et al. Cancers 2023 Ou X et al. Cancers 2023



Resistance to EGFR TKIs



Combating resistance mechanisms from the 1st line of therapy: New drugs
Osimertinib in untreated EGFR+ disease (FLAURA)

Progression-free Survival Overall Survival

Soria et al. NEJM 2017 Ramalingam et al. NEJM 2020



The same drug, different resistance mechanisms

Zhang J et al. Chinese Medical Journal Pulmonary and Critical Care Medicine 2023

Treatment with EGR-TKIs is associated with changes in the tumor microenvironment

Unknown
40-50%

On target (16-32%)
G797X, L792X, G798X, L178O, G724S, 

S768i, EGFR amp

Bypass (35-62%)
MET amp, HER2 

amp, KRAS, BRAF; 
Fusions

Histological 
Transformation (12-15%)

SCLC 5-15%, SCC 15%



Combating resistance mechanisms from the 1st line of therapy: Combinations

Osimertinib + Chemotherapy (FLAURA 2) Lazertinib + Amivantamab (MARIPOSA)

Cho BC, et al.. N Engl J Med. 2024 Oct 24;391(16):1486-1498Planchard D, et al.. N Engl J Med. 2023;389(21):1935-1948.



Combating resistance mechanisms from the 1st line of therapy: Combinations

Osimertinib + Chemotherapy (FLAURA 2) Lazertininb + Amivantamab (MARIPOSA)

Cho BC, et al.. N Engl J Med. 2024; Yang JC et al. NEJM 2025Planchard D, et al.. N Engl J Med.; Janne P et al. NEJM 2025

FLAURA2 OS HR = 0.77 (0.61,0.96) p=0.02

24M 36M 48M

Osi - CTx 80% 63% 49%

Osi 72% 51% 41%

MARIPOSA OS HR 0.75 (0.61, 0.92) p=0.005

24M 36M

Lazer+Ami 75% 60%

Lazer 70% 51%



Combating resistance mechanisms from the 1st line of therapy: Combinations

Osimertinib + Chemotherapy (FLAURA 2) Lazertininb + Amivantamab (MARIPOSA)

Yang et al. ESMO 2024 ; Besse B, et al. ESMO 2024; Hayashi H, et al. WCLC 2025



Treating resistance at the time of progression to osimertinib
On target resistance: C797S mutation

Janne P et al. Cancer Discovery 2019



Treating resistance at the time of progression to osimertinib
Off-target resistance. Bypass mechanisms:  MET amplification

TKI inhibitor: Tepotinib + Osimertinib (INSIGHT 2)

Wu Y et al. Lancet Oncol 2024

Tepotinib + osimertinib demonstrated an ORR of 50% in patients with

EGFR-mutant NSCLC who progressed on osimertinib and had METamp

(central TBx FISH)

mPFS 5.6 months and mOS 17.8 months

N = 98



Treating resistance at the time of progression to osimertinib
Off-target resistance. Bypass mechanisms:  MET amplification
TKI inhibitor: Savolitinib + Osimertininb (SAVANNAH)

Ahn M et al. ELCC 2025

Progression-free Survival

ORR mDOR mPFS

By investigator 55% 7.1 mo 7.4 mo

By BICR 56% 9.9 mo 7.5 mo



Treating resistance at the time of progression to osimertinib
Off-target resistance. Bypass mechanisms:  MET amplification
Biespecific antibodies: Amivantamab + Chemotherapy (MARIPOSA 2)

Passaro A et al. ESMO 2023

mPFS: Ami + CTx 6.3 vs CTx 4.2 monthsORR

Overall Survival



Treating resistance at the time of progression to osimertinib
Off-target resistance. Bypass mechanisms:  MET amplification
Biespecific antibodies: MCLA-129

Cappuzzo F  et al. ESMO Asia 2023



Treating resistance at the time of progression to osimertinib
Off-target resistance. Bypass mechanisms:  MET amplification
Summary TKIs and Biespecific antibodies

Remon J  et al. ASCO 2024



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Antibody Drug Conjugates (ADCs)
Anti HER3: Patritumab Deruxtecan 

Camidge R et al. ASCO 2020; Yu  et al. JCO 2023

HERTHENA-Lung01: Phase 2 trial of Patritumab Deruxtecan in EGFR-m NSCLC who have progresses to 

prior therapy

Efficacy was observed across diverse mechanisms of 

EGFR TKI resistance

EGFR-dependent -> ORR 32.4%.       

EGFR-independent ->ORR 27.2%

CNS ORR 20% (33.3% in patients without RT)

ORR 29.8%

N = 225

• Not a know mechanism of resistance to 

EGFR TKIs

• Expressed in 60% of EGFRm NSCLC



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Antibody Drug Conjugates (ADCs)
Anti Trop2: Datopotamb Deruxtecan (TROPION-Lung 05) 

Paz-Ares L et al. ESMO 2023

Study Design



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Antibody Drug Conjugates (ADCs)
Anti Trop2: Sacituzumab tirumotecan 

Zhang L et al. ASCO 2025 Zhang L et al. ESMO 2025



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Immunotherapy

Zhang L.  et al. STIC 2025

HARMONi-A: Ivonescimab + chemotherapy

Study Design

Progression-free survival

Overall survival



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Immunotherapy

Wu  YL.  et al. ESMO 2024

PM8002/BNT327 + chemotherapy

Study Design

ORR



Treating resistance at the time of progression to osimertinib
On-target resistance and Bypass mechanisms:  Immunotherapy

Remon J  et al. ASCO 2024



Treating resistance at the time of progression to osimertinib
Treating histologic transformation

Offin M  et al. JTO 2019; Catania C et al ESMO Open 2025

• Histologic transformation can occur across all subtypes

• Patients with co-occurring EGFR/RB1/TP53 alterations had a 

higher risk of transformation

• ТР53 95%, RB1 83%. РІКЗСА 25%.

• Histologic transformation EGFR Del19 vs. L858R (64% vs. 

26%)

• The prognosis after histologic transformation is poor

• mOS 9 months, mPFS 2 months

• No differences according to the treatment



Resistance to ALK inhibitors



Resistance to ALK TKIs
Mechanisms of resistance to ALK TKI therapy

Schneider JL et al. Nat Cancer 2023



Resistance to ALK TKIs
On target Resistance to first and second generation TKIs

30-40% mutations in the kinase domain

G1202R Primary resistance to 

alectinib, brigatinib, ceritinib

Gainor JF et al. Cancer Discovery 2016



Resistance to ALK TKIs
On target Resistance to first and second generation TKIs

Felip E, et al. Ann Oncol 2001; Shaw  AT JCO 2019

Lorlatinib after 2G ALK TKIs (e.g. Alectinib)
Progression-free Survival

ORR in 139 pts ≥1 2G ALK TKI: 39.6% (95% CI 31.4-48.2)

Median DOR 9.6 months (95% CI 5.6-16.7)

Median PFS 6.6 months (95% CI 5.4-7.4)



Resistance to ALK TKIs
ON target Resistance to first and second generation TKIs

Shaw AT, et al. NEJM 2002; Salomon  BJ JCO 2024

Lorlatinib as fisrt line: CROWN

Study Design

Progression-free Survival

With a median follow-up for PFS of 60.2 and 55.1 months, respectively, median PFS 

was not reached (NR [95% CI, 64.3 to NR]) with lorlatinib and 9.1 months (95% CI, 7.4 

to 10.9) with crizotinib (hazard ratio [HR], 0.19 [95% CI, 0.13 to 0.27])



Resistance to ALK TKIs
On target Mechanisms of resistance to Lorlatininb

Xie J, et al. Interrnational J General Med 2025

Lorlatinib is primarily associated with compound resistance mutations.

G1202R+L1196M mutation is currently the most resistant

Loss of neurofibromatosis type 2 (NF2) function and upregulation of miR-100-5p are recognized 

mechanisms of resistance to Lorlatinib



Resistance to ALK TKIs
On target resistance to Lorlatinib

Drilon A. et al. ESMO 2024

Neladalkib (NVL-655), 4G ALK TKI: Preliminary Efficacy Ph 2 trial (ALKOVe-1)



Resistance to ALK TKIs
Bypass Pathways of resistance to ALK TKI

Cooper AJ. et al. Nat Rev Clin Oncol 2022; Dagogo-Jack I et al. JTO Clin Res Rep 2023

ALK TKI + METi Therapy in MET amp



Resistance to ALK TKIs

Steuer C. et al. ASCO 2022; Paz-Ares L et al ESMO 2023;  Ha et al. WCLC 2023

On-target resistance and Bypass mechanisms:  Antibody Drug Conjugates (ADCs)

• Patritumab deruxtecan (anti-HER3 

ADC)1 & datopotamab deruxtecan (anti-

TROP2 ADC)2 have shown signals of 

activity in patients with ALK+ NSCLC

• Clinical activity of ADCs across AGA 

subsets appears irrespective of the 

spectrum of known or unknown resistance 

mechanisms



Resistance to other targeted therapies



Resistance to ROS1 TKIs in NSCLC
New generation ROS1 TKIs



Resistance to RET inhibitors in NSCLC
New generation RET inhibitors

Garralda et al. ESMO 2024

EP0031 (A400(KL590586)

RET+ NSCLC post selective RET inhibitor: RR 36%, DCR 71% including complete CNS response 

in 3 of 4 patients



• The current SOC 1L therapy for most targeted 
alterations are TKIs

• Mechanisms of resistance include on-target 
mutation, bypass pathways, and histological 
transformation

• Next-generation TKIs can overcome on-target 
resistance to previous treatments

• Combination therapy is an approach to delay the 
development of resistance

• After progression to TKIs, chemotherapy with or 
without immunotherapy remains the standard of 
care

• New therapies like TILs, CAR-T, cancer vaccines, 
etc., may be an alternative for these patients

Conclusions

Ou X et al. Medd Comm 2024
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