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Frequency of targetable oncogenic drivers in ADCs

J Clin Oncol. 2022;40(6):611-625. 



Time line of EGFR treatment

Nat Rev Clin Oncol. 2025; 22(2):95-116 





Efficacy of 3rd generation EGFR TKI monotherapy

Am Soc Clin Oncol Educ Book. 2024;44(3):e432516 



FLAURA: Final OS analysis by mutation type

Exon 19 deletion L858R

N Engl J Med. 2020;382(1):41-50 

• Of those patients in the EGFR-TKI comparator arm, more patients with an exon 19 deletion than L858R EGFR mutation subtype crossed over to receive 

osimertinib: 53 of 174 patients (30%) vs 17 of 103 patients (17%), respectively



Intrinsic resistance of EGFR (+) NSCLC

J Thorac Oncol. 2019;14(2):193-202 



Mechanisms of acquired resistance to osimertinib

J Hematol Oncol. 2022;15(1):173 



Mechanisms of resistance to osimertinib

Nat Cancer. 2021;2(4):377-391 

2nd line osimertinib 1st line osimertinib



Unmet need of 3rd generation EGFR-TKI

• Poor prognosis in L858R

• Intrinsic resistance (TP53, RB1, PTEN, MDM2) 

• Acquired resistance (on-target, off-target)



Strategy to overcome limitation of 3rd generation EGFR-TKI 

• 3rd generation EGFR TKI + chemotherapy
➢FLAURA2

• 3rd generation EGFR TKI + Bi-specific antibody (EGFR, MET)
➢MARIPOSA

• EGFR TKI + anti-VEGF antibody
➢RELAY
➢RAMOSE

• Others



FLAURA2



NEJ009: Gefitinib+Chemotherapy vs Gefitinib

J Clin Oncol. 2020; 38(2):115-123 
J Clin Oncol. 2022; 40(31):3587-3592 

• Gefitinib + chemotherapy significantly improved PFS compared to gefitinib alone, but failed to significantly improve OS. 



Preclinical models of FLAURA2

J Exp Clin Cancer Res 2019;38(1):222 



Eur J Cancer 2023;185:83-93 

OPAL study (Phase II): Osimertinib + chemotherapy

mPFS: 31 mo. (95% CI, 26.8-NR) mOS: NR

mOS: NRmPFS: 
A: 29.5 mo. (95% CI, 18.2-NR) 
B: NR (95% CI, 27.2-NR) 



FLAURA2 (Phase III, RCT): design

J Clin Oncol 2024;42(7):808-820.



FLAURA2: PFS per investigator assessment (IA) 

N Engl J Med 2023;389(21):1935-1948.



N Engl J Med 2023;389(21):1935-1948.



FLAURA2: PFS (IA) based on EGFR mutation type

N Engl J Med 2023;389(21):1935-1948.

Ex19del mutation L858R mutation



FLAURA2: PFS (IA) based on CNS metastasis

N Engl J Med 2023;389(21):1935-1948.

With CNS metastasis Without CNS metastasis



FLAURA2: CNS PFS per blinded independent review (BICR) 

CNS full analysis set (cFAS) CNS evaluable-for-response set (cEFR)

J Clin Oncol 2024;42(7):808-820.

CNS mPFS: 30.2 (28.4 to NC) vs 27.6 (22.1 to NC) mo. CNS mPFS: NR (23.0 to NC) vs 17.3 (13.9 to NC) mo.



FLAURA2: CNS response

J Clin Oncol 2024;42(7):808-820.





N Engl J Med 2023;389(21):1935-1948.



N Engl J Med 2023;389(21):1935-1948.

FLAURA2: Adverse event

Patients with AEs, n (%)a Osimertinib + platinum-pemetrexed

(n=276)

Osimertinib monotherapy

(n=275)

AE any cause 276 (100) 268 (97)

Any AE Grade ≥3 176 (64) 75 (27)

Any AE leading to death 18 (7) 8 (3)

Any serious AE 104 (38) 53 (19)

Any AE leading to discontinuation 132 (48) 17 (6)

Osimertinib / carboplatin or cisplatin / pemetrexed discontinuation 30 (11) / 46 (17) / 119 (43) 17 (6) / NA / NA

Any AE possible causally related to treatmentb 269 (97) 241 (88)

Any AE Grade ≥3 146 (53) 29 (11)

Causally related to osimertinib / carboplatin or cisplatin / pemetrexed 81 (29) / 104 (38) / 130 (47) 29 (11) / NA / NA

Any AE leading to death 5 (2) 1 (<1)

Causally related to osimertinib / carboplatin or cisplatin / pemetrexed 3 (1) / 2 (1) / 3 (1) 1 (<1) / NA / NA

Any serious AE 52 (19) 15 (5)







Planchard D et al. N Engl J Med. 2023;389(21):1935-1948.







Summary (1)

• Osimertinib + chemotherapy significantly improved PFS over 
osimertinib in first-line therapy with EGFR-mutant advanced NSCLC.

• Osimertinib + chemotherapy showed significant PFS benefit over 
osimertinib in patients with CNS metastasis, and consistent irrespective 
of EGFR mutation type. 

• Osimertinib + chemotherapy had higher rates of chemotherapy related 
AEs (ex: neutropenia, thrombocytopenia), majority grade 1-3.  

• Osimertinib + chemotherapy also showed significant PFS benefit over 
osimertinib in patients with ≥3 metastatic sites, ctDNA+, bone 
metastasis. 



MARIPOSA



Amivantamab: EGFR-MET Bispecific antibody

Clin Lung Cancer. 2023;24(2):89-97 



Crosstalk between EGFR and MET in NSCLC

J Carinog. 2008;7:9. 

• HGF (hepatocyte growth factor)
➢ Ligand for c-MET
➢ Combination of HGF and EGF 

✓ Synergistic effect on cell proliferation
✓ Synergistic effect on downstream 

signaling intermediates

A549 H1838 SKMES

A549 and H1838 cell lines



Preclinical models of amivantamab

J Biol Chem. 2021;296:100641. 

HCC827-HGF model





MARIPIOSA (Phase III, RCT): design

N Engl J Med. 2024;391(16):1486-1498. 



MARIPIOSA: PFS (BICR)

N Engl J Med. 2024;391(16):1486-1498. 

x



N Engl J Med. 2024;391(16):1486-1498. 



MARIPIOSA: PFS (BICR) based on EGFR mutation type

N Engl J Med. 2024;391(16):1486-1498. 

Ex19del mutation L858R mutation



MARIPIOSA: PFS (BICR) based on CNS metastasis

With CNS metastasis Without CNS metastasis

N Engl J Med. 2024;391(16):1486-1498. 







N Engl J Med. 2024;391(16):1486-1498. 

MARIPIOSA: Adverse event









Confidential/MED-KR-LZT-2400024

MARIPOSA: PFS Detectable Baseline ctDNA by ddPCR

(n= 231)
(n= 240)

(n= 105)
(n= 96)

Confidential/MED-KR-LZT-2400037



Ann Oncol. 2024;35(9):805-816. 

MARIPIOSA: PFS (BICR) based on liver metastasis

With liver metastasis

Without liver metastasis



Ann Oncol. 2024;35(9):805-816. 

MARIPIOSA: PFS (BICR) based on TP53 status

TP53-comutation

Wild type TP53



Ann Oncol. 2024;35(9):805-816. 

MARIPIOSA: PFS (BICR) based on risk (brain, ctDNA, liver)

With high risk

Without high risk



Summary (2)

• Amivantamab + lazertinib significantly improved PFS and OS over 
osimertinib in first-line therapy with EGFR-mutant advanced NSCLC.

• Amivantamab + lazertinib showed significant PFS benefit over 
osimertinib in patients in exon 19 deletion, and consistent irrespective 
of CNS involvement. 

• Amivantamab + lazertinib had higher rates of EGFR- and MET-related 
AEs and VTEs, majority grade 1-2.  

• Amivantamab + lazertinib also showed significant PFS benefit over 
osimertinib in patients with ctDNA+, TP53-comutation, liver metastasis, 
and with high risk factors.



RELAY
RAMOSE



Cross-talk between EGFR AND VEGF

J Thorac Oncol. 2021;16(2):205-215.

• VEGF (involved in angiogenesis) and EGF share common down-stream signaling pathways, and may function exclusively 

of one another during oncogenesis and resistance.



Preclinical models of RELAY

Cancer Sci. 2021;112(5):1853-1864.

* DC101: anti-mouse VEGFR2 antibody



RELAY (phase III, RCT): design

Lancet Oncol. 2019;20(12):1655-1669.



RELAY: PFS, OS (IA)

Lancet Oncol. 2019;20(12):1655-1669.
J Thorac Oncol. 2024;S1556-0864(24)02495-X.

• Erlotinib + ramucirumab significantly improved PFS compared to erlotinib alone, but failed to significantly improve OS. 



RAMOSE (phase II, RCT): design

J Clin Oncol. 2025;43(4):403-411.



RAMOSE: PFS (IA)

J Clin Oncol. 2025;43(4):403-411.



J Clin Oncol. 2025;43(4):403-411.

Arm A: R+O Arm B: O



J Clin Oncol. 2025;43(4):403-411.

Arm A: R+O Arm B: O

RAMOSE: Adverse event



Summary (3)

• Ramucirumab + erlotinib significantly improved PFS over erlotinib in 
first-line therapy with EGFR-mutant advanced NSCLC, but not OS. 

• Ramucirumab + osimertinib significantly improved PFS over osimertinib
in first-line therapy with EGFR-mutant advanced NSCLC.

• Ramucirumab + osimertinib showed significant PFS benefit over 
osimertinib in patients with exon 19 deletion, independent of CNS 
metastasis status.

• Ramucirumab + osimertinib had higher rates of anti-VEGF related AEs, 
including hemorrhage, hypertension, and proteinuria.



FLAURA FLAURA2 MARIPOSA RAMOSE

Regimen Osi Osi + CTx Ami + Laz Osi + Ram

PFS (months, HR)
18.9 mo. 25.5 vs 16.7mo.

0.62 (0.49-0.79)
23.7 vs 16.6 mo.
0.70 (0.58-0.85)

24.8 vs 15.6 mo.
0.55 (0.32-0.93)

OS (months, HR)
38.6 mo. NR vs 36.7 mo.

0.75 (0.57-0.97)
NE vs 36.7 mo.
0.75 (0.61-0.92)

NR

Subgroup (PFS)

Ex19 del 0.60 (0.44-0.83) 0.65 (0.51-0.85) 0.49 (0.26-0.92)

L858R 0.63 (0.44-0.90) 0.78 (0.59-1.02) 0.66 (0.25-1.72)

CNS met+ 0.47 (0.33-0.60) 0.69 (0.53-0.92) 0.65 (0.32-1.31)

ctDNA+ 0.60 (0.45-0.80) 0.68 (0.53-0.86)

TP53+ 0.57 (0.29-1.12) 0.65 (0.48-0.87)

Liver met+ 0.66 (0.41-1.07) 0.58 (0.37-0.91)

≥ 3 meta sites 0.57 (0.43-0.77)

Bone met+ 0.56 (0.40-0.77)

Adverse event CTx related (ex: cytopenia) EGFR, MET, IRR, VTE VEGF related



Lung Cancer. 2024;194:107895.

Other ways to overcome resistance



Transl Lung Cancer Res. 2024;13(3):491-502

Additional local therapy in EGFR+ advanced NSCLC

EGFR-TKI + 

Local therapy 

before PD

EGFR-TKI

alone
VS.

Local therapy
− Radiotherapy or

− Surgery or 

− Bronchoscopic ablation



PFS

Transl Lung Cancer Res. 2024;13(3):491-502

Additional local therapy in EGFR+ advanced NSCLC



OS

Transl Lung Cancer Res. 2024;13(3):491-502

Additional local therapy in EGFR+ advanced NSCLC



• MET
➢ INSIGHT-2: Osimertinib + tepotinib
➢ SAVANNAH: Osimertinib + savolitinib

• Amivantamab
➢ AMAZE-lung: Amivantamab (IV) + lazertinib + bevacizumab
➢ PALOMA3: Amivantamab (SC) + lazertinib

• Immunotherapy
➢ HARMONI-A: Ivonescimab (anti-PD1 & anti-VEGF) + chemotherapy
➢ ATTLAS or IMPOWER 151: Atezolizumab + bevacizumab + chemotherapy
➢ KEYNOTE 789: Pembrolizumab + chemotherapy
➢ CHECKMATE 722: Nivolumab + chemotherapy

• ADC
➢ TROPION-Lung14, 15: Osimertinib + datopotamab deruxtecan (TROP2 ADC)
➢ NCT04676477: Osimertinib + patritumab deruxtecan (HER-3)

Other clinical studies on combination therapy



Ann Oncol. 2024;35(1):4-6.

Risk adaptive approach



Nat Rev Clin Oncol. 2025; 22(2):95-116 



Case

• 56/F, never smoker, ECOG 0

• h/o breast cancer (2005)

• NSCLC, Adenocarcinoma, RUL, cT1cN3M1c1, IVB (M/bone, pleura) 

• EGFR (+, L858R), ALK (-), ROS1 (-), KRAS G12C (-)

<2024.10 chest CT> <2024.10 PET>



Case

• 2024.11.13: 1-1 Osimertinib/pemetrexed/cisplatin 100% (ANC: 3180, Hg 10.6, Plt 285k)
➢ ECOG 저하, 2024.11.25 Hg 9.9, Plt 148k 

• 2024.12.04: 1-2  Osimertinib/pemetrexed/cisplatin 80% (ANC: 1830, Hg 9.1, Plt 188k)
➢ 2024.12.11: ANC 970, 2024.12.16: Plt 124k

• 2024.12.31: 1-3  Osimertinib/pemetrexed/cisplatin 70% (ANC: 1520, Hg 9.3, Plt 195k)

• 2025.02.04: 1-4  Osimertinib/pemetrexed/cisplatin 70% (ANC: 1870, Hg 9.8, Plt 202k)

• 2025.02.25: 1-5  Osimertinib/pemetrexed 70% (ANC: 3180, Hg 10.6, Plt 285k)

• 2024.11.12 ~: XGEVA q 4 weeks

• Adverse event: cytopenia (Gr 1-2), fatigue (Gr 1) 



Case

<2024.12 chest CT> <2025.04 PET>

• Best overall response: PR

<2025.02 chest CT>



Overall summary

• Combination therapies generally show greater efficacy over osimertinib
monotherapy, especially with L858R or high risk disease (CNS meta+, 
ctDNA+, TP53+, liver meta+, bone meta+).

• However, there is a concern for toxicity issue in combination therapies 
and lack of biomarkers to guide such therapy. 

• Osimertinib monotherapy could be considered in patients with 
comorbidities, exon 19 del or low risk disease (exon 19 del, CNS meta-, 
ctDNA-, TP53-, liver meta-)

• Local therapy combined with EGFR TKI may improve outcomes in 
patients with minimal residual disease or oligometastasis. 



Future perspectives

• Identification of novel biomarkers to guide and expand target 
therapies

• Biomarker driven combination therapy targeting resistance 
mechanisms

• Sequential treatment strategies for long-term disease control

• Innovative combinations with ADCs or immunotherapy

• Development of next generation EGFR TKI
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