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EGFR mutations in NSCLC1



“The” Lung cancer

Taken from Pikor LA et al. Lung Cancer 2013; Li. JCO. 2013;31:1039; Tsao. J Thorac Oncol. 2016;11:613.



Specific binding site por EGF in human fibroblasts

First EGFR description

Carpenter G et al. J Biol Chem. 1975 Jun 10;250(11):4297-304.



PD153035, precursor for Erlotinib & Gefitinib

EGFR-TKI inhibitors: Preclinical development

Bos M et al. Clin Cancer Res (1997) 3 (11): 2099–2106.



Lynch T et al. N Engl J Med . 2004 May 20;350(21):2129-39

• 9 patients (6 women)
• Non-smokers (or former)
• ADC or BAC
• 8/9 EGFR mutated
• All of them had response to gefitinib



Lynch T et al. N Engl J Med . 2004 May 20;350(21):2129-39

…led these results

Those mutations…



1st line EGFR-TKIs randomized trials
Ensayo EGFR TKI Comparador n EGFR mutation ORR (%) SLP (m) SG (m)

IPASS Gefitinib QT 1217 261* 71 vs 47 
p<0.001

9.5 vs 6.3 
HR 0.48

21.6 vs 21.9 
HR 1.0

First-SIGNAL Gefitinib QT 309 42* 85 vs 38 
p=0.002

8.0 vs 6.3 
HR 0.544 ns

27.2 vs 25.6 
HR 1.04

NEJGSG-002 Gefitinib QT 224 224 74 vs 31 
p<0.001

10.8 vs 5.4 
HR 0.30

30.5 vs 23.6 
HR 0.89 ns

WJTOG-3405 Gefitinib QT 172 172 62 vs 32 
p<0.0001

9.6 vs 6.6 
HR 0.52

35.5 vs 38.8 
HR 1.185

OPTIMAL Erlotinib QT 154 154 83 vs 36 
p<0.0001

13.7 vs 4.6 
HR 0.16

22.7 vs 28.9 
HR 1.04

EURTAC Erlotinib QT 173 173 58 vs 15 9.7 vs 5.2 
HR 0.37

19.3 vs 19.5 
HR 1.04

LUX-Lung 3 Afatinib QT
345 345 56 vs 23 

p<0.001
11.1 vs 6.9 

HR 0.58
28.2 vs 28.2 
HR 0.88 ns

308 common 
mutations 308 61 vs 22 

p<0.0001
13.6 vs 6.9 

HR 0.47 -

ARCHER 1050 Dacomitinib Gefitinib 227 vs 225 452 75 vs 72 
HR 1.13

14.7 vs 9.2 
HR 0.59

34.1 vs 27.0 
HR 0.75

FLAURA Osimertinib ITK 1L 279 vs 277 556 80 vs 76 
HR 1.06

18.9 vs 10.2 
HR 0.46

38.6 vs 31.8 
HR 0.80 

Mok T, et al. N Engl J Med 2009;361:947-57; Mitsumodi T, et 1l. Lancet Oncol 2010;11:121-8; Mitsumodi T, et al. J Clin Oncol 2012;30(Suppl.):Abstract 7521; Maemondo M, et al. N Engl J Med 
2010;362:2380-8; Zhou C, et al. Lancet Oncol 2011;12:735-42; Zhou C, et al. J Clin Oncol 2012;30(Suppl.):Abstract 7520; Rossell R, et al. Lancet Oncol 2012;13:239-46; Fukuoka M, et al. J Clin 

Oncol 2011;29:2866-74; Yang JC, et al. J Clin Oncol 2012;30(Suppl.):Abstract LBA7500; Mok TS et al. Lancet. 2017 Nov 18;390(10111): 2149-2158; Soria JC et al. N Engl J Med. 2018 Jan 
11;378(2):113-125.



EGFR MUTATIONS SPECTRUM

Maehara K . Published on X.com

The “classical” EGFR muts

http://X.com


Redefining EGFR: structure-function classification 

Robichaux, Le and Heymach et al. Nature 2021 

Analyses of 16715 EGFR-mutated tumors. Defined 4 four structural subgroups based on conformational 
changes and drug sensitivity



EGFR uncommon mutations: Frequency

Harrison PT et al. Semin Cancer Biol. 2020;61:167



Uncommon EGFR mutations 2



What we are talking about today: EGFR Uncommon mutations

Passaro et al. J thor Oncol, 2020; Attili et al. Current Oncology, 2022

• Clinical features:	
- 54% of patients will develop CNS metastases	
- Ex18 G719X may be associated with current 
or former smokers with no gender predilection	
-Uncommon EGFR mutations are associated 
with worse patient outcomes	

-10-20% of patients with NSCLC harbor uncommon EGFR 
mutation that have variable sensitivity to different EGFR 
TKIs 

-More than 600 EGFR variants are described, many of 
which are “uncharted territory” in terms of oncogenic 
pathways impact and sensitivity 

-Major uncommon mutations: Ex18 G719X, Ex20 S768l, 
Ex 21 L861Q



Uncommon: Known from the beginning

Paez J et al. Science. 2004;304(5676):1497–1500; Kobayashi S et al. N Engl J Med. 2005;352(8):786–792

EGFR Mutations in Lung Cancer: Correlation 
with Clinical Response to Gefitinib Therapy

EGFR Mutation and Resistance of Non–
Small-Cell Lung Cancer to Gefitinib

G719S T790M



  UNCOMMON EGFR MUTATIONS: COMPOUND MUTATIONS

Passaro et al. J Thor Oncol, 2020; Attili et al. Curr Oncol, 2022

• They may occur in isolation or coexist with a common/uncommon mutations (termed as “complex” or “compound” 
mutation). EGFR ex18 G719X partner of >90% of compound mutations	

• The wide heterogeneity of uncommon mutations, and the existence of compound mutations in up to 25% of the 
cases complicate treatment decisions 

• The sensitivity or resistance of compound mutations to EGFR TKIs seems to be largely influenced by the 
accompanying mutation

”Subclonal” EGFR 
mutations with a low 
variant allele frequency 



Genomic landscape and co-mutation profiles in compound EGFR-mutants

Al-rabi K, et al. ESMO Annual Congress 2025



Treatment of EGFR 
uncommon mutations3



  EGFR MUTATIONS IN NSCLC: TREATMENT

Discovery of 
T790M

Discovery of  
Classical EGFR

Gefitinib  
EMA 1L

Erlotinib  
FDA 1L

Osimertinib  
2L T790M

Afatinib  
FDA 1L

Erlotinib 
EMA 1L

Gefitinib  
FDA 1L Erlotinib+ 

bevacizumab 
1L

Osimertinib  
1L

Erlotinib+ 
Ramucirumab 1L

Dacomitinib  
1L

2009 2010 20112004 2005 20072006 2008 2014 2015 2016 20172012 2013 2018 2019 2020 20222021 20242023

Osimertinib  
Adjuvant 

Osimertinib + 
chemo 1L

Amivantamab 
+ Lazertinib 1L

Amivantamab  
+ chemo 2L

2019 2020 202220212018

Afatinib  
Label expansion

20242023

Classification of  
EGFR PACC

Description of 
EGFR Exon20

2019 2020 202220212014 2015 2016 20172012 2013 2018

Amivantamab  
2L

20242023

Amivantamab  
+ chemo 1L

www.drugs.com; www.fda.gov



Kobayashi et al.  Cancer Sci, 2016

Kobayashi et al.  Cancer Sci, 2016

  EGFR MUTATIONS IN NSCLC: SENSITIVIY PROFILE



Koshaka et al. Sci Transl Med, 2017, Robichaux et al Nature 2021 

PRECLINICAL RESPONSE TO TKIs



Common and uncommon mutations in NSCLC: differences in response to treatment with tyrosine kinase inhibitors

Sciortino C et al. ESMO Congress 2022



PFS OS

Similar PFS w/wo brain mets: 	
Afatinib vs. CT = 8.2 vs 5.4 m	
(HR: 0.50; p = 0.0297)

THE AFATINIB EVIDENCE

Yang et al.  Lancet Oncol 2015; Schuler et al. J Thor Oncol, 2016

Retrospective: Combined post-hoc analysis of LUX-Lung 2, LUX-Lung 3, and LUX-Lung 6

ORR:	
• G719X: 78%	
• L861Q: 56%	
• S768l: 100%



THE AFATINIB EVIDENCE

Moran T et al. Clin Lung Cancer. 2020 Sep;21(5):428-436.e2.

Retrospective: Spanish multicenter Registry

Ex20Ins: 10.7m

Complex: 28.8m

Single 19.9m

Global mOS: 19.9m



Afatinib efficacy with EGFR G719X/L861Q/S768I

Pang L, et al. Cancer, 2022

Retrospective: Chinese Analysis



EGFR inhibitors in EGFR Ins19

Registry LC-SCRUM-Asia

  UNCOMMON among uncommon: EGFR Ins19

Uehara Y et al. Lung Cancer. 2025 Apr:202:108479.

Stuctural modeling of EGFR ex19ins in 
complex with EGFR-TKis

Ba/F3 models of EGFR 19ins and del to 
probe EGFR-TKis

Survival outcome of EGFR-TKIs for pts 
with EGFR ex19ins

16204 pts screened: 13 Ins19 (0.1%)



Afatinib vs. Chemo in EGFR uncommon mut patientsProspective: ACHILLES/TORG1834 (phase III)

  UNCOMMON EGFR MUTATIONS IN NSCLC: AFATINIB EVIDENCE

Miura S et al. ESMO 2023;  Miura S et al J Clin Oncol 43, 2049-2058(2025)

PFS (ITT)



Dacomitinib efficacy: ambispective study

Pu X et al. BBMC Cancer. 2023 Oct 16;23(1):982

2019-2021 
n = 16

mPFS 14.0m mOS NR

ORR 68.8% 
DCR 93.8% 
icORR 100%



  ROLE OF OSIMERTINIB IN EGFR UNCOMMON MUTATIONS

Cho et al. JCO 2019

KCSG-L U15-0 (phase II)

-KCSG-L U15-0 indicated that patients with tumors harboring major uncommon mutations were generally sensitive 
to osimertinib  
- The response rates in patients with G719X (n=19), L861Q (n=9), and S768I (n=8) were 53%, 78%, and 38%, respectively 

In contrast to afatinib and osimertinib, a subanalysis of the phase 3 NEJ-002 trial (gefitinib versus chemotherapy) indicated that the G719X, 
S768I, and L861Q mutations were less sensitive to gefitinib, with a response rate of 20%. 



  ROLE OF OSIMERTINIB IN EGFR UNCOMMON MUTATIONS

Bar et al. J Thor Oncol, 2023; Breadner et al. ESMO 2023

UNICORN (RWD) International Case Series on efficacy of Osimertinib in 
Real-Life Practice upfront

**Uncommon mut (Group A) vs. Uncommon compound + Common (Group B):  
-OS: HR 0.55 (95% CI: 0.22–1.36, p= 0.19) 
-PFS: HR 0.24 (95% CI: 0.09–0.63, p= 0.0017) 
**Uncommon EGFR mutations: ORR was 60%, mPFS 8.6 months, and mOS 22.1 months

OCELOT (phase II) Osimertinib upfront in NSCLC + 
major uncommon EGFR mut

ORR 50% 
DCR 85%



Systematic review: Uncommon EGFR & responses with different TKI generations.
Single and compound muts.

Borgeaud M et al. Journal of Thoracic Oncology, Volume 19, Issue 7, 973 - 983

Single Compound



AFATINIB vs OSIMERTINIB IN EGFR UNCOMMON MUTATIONS

Maehara K . Published on X.com

http://X.com


Furmonertinib: Uncommon EGFR + Brain mets

Cun Fanf S et Yuwen X.. ELCC 2025

This study highlights the potential CNS efficacy of furmonertinib in NSCLC patients with 
uncommon EGFR mutations, suggesting furmonertinib is a promising option for the cohort.



Resistance mechanisms in uncommon EGFR muts

Pang L, et al. Cancer, 2022; Schoenfeld AJ, et al. Clin Cancer Res, 2020 

• EGFR T790, FGFR1 amplification and MET amplification are the 
frequent ones  

• TP53 was the most common coexisted mutation (40.7%) 
• EGFR T790 seems to be lower than EGFR classical mutations

AFATINIB OSIMERTINIB

Pretreated

First-line



NCCN Guidelines Version 1.2026 Non-Small Cell Lung Cancer

https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf; accessed nov 25th, 2025



  RESISTANCE MECHANISMS

NCT03944772



Treatment options when there is not a clinical trial available

Piper-Valillo A, et al. J Clin Oncol, 2020



T-cell engagers in EGFR mutant NSCLC e.gEGFR x CD28

NCT04626635 

REGN7075, NCT04626635 



EGFR Ex20ins4



EGFR Ex20ins is a family itself

Heymach J, WCLC 2018; Zhu et al, Expert Opin Ther Pat 2025; Dorta-Suárez et al, Cancer Treat Rev 2024 

αC-helix

Position of insertion variants in EGFR exon 20

αC-helix Near Loop Far Loop

Prevalence of EGFR exon 20 insertion variants 

Over 100 different 
individual 

insertion variants 



Treatment landscape of EGFR Ex20ins

Presented by Aaron C. Tan at IASLC WCLC 2025



EXCLAIM-2: Mobocertinib vs CT

Jänne P et al. ESMO ASIA 2023 

PFS: Primary endpoint

Mobocertinib (n=179) Chemotherapy (n=175)

PFS events, n (%) 98 (55) 86 (49)

Median PFS (95% CI), m 9.6 (7.1–11.1) 9.6 (7.2–11.4)

HR (95% CI) 1.04 (0.77–1.39) 
P=0.803

DoR
Mobocertinib (n=58) Chemotherapy  (n=52)

Median DoR (95% CI), m 12.0 (8.5–23.6) 8.4 (5.7–11.0)

HR (95% CI) 0.48 (0.26–0.88)



Amivantamab: CHRYSALIS phase I trial 

Park K et al, J Clin Oncol 2021 

ORR 40% 
mDoR 11.1m



Amivantamab + CT: PAPILLON phase III trial 

Girard N et al, ESMO 2023; Zhou C et al, N Engl J Med 2023 

Primary Endpoint: PFS BICR 

Safety (ami+chemo vs chemo): 
• ≥G3 75% vs 54%
• SAE 37% vs 31%
• Dose reduction 48% vs 23%
• Discontinuation 24% vs 10%

ORR 73% vs 47%



Sunvozertinib monotherapy (WU-KONG1 + WU-KONG15, 1st line phase 2)

Yang JC et al. ESMO Congress 2023

Sunvozertinib 200 or 300mg QD

Efficacy analysis set n= 28

ORR 78.6%

DoR 9.2m



Sunvozertinib monotherapy (WU-KONG1B, 2nd line phase 2)

Doucet L et al. ESMO Congress 2024

Sunvozertinib 300mg QD

Characteristics 300 mg 
(N = 107)

Median age, y (range) 64 (37, 85)

Female, n (%) 60 (56.1)

Race (Asian/ non-Asian), n (%) 62 (57.9)/45 
(42.1)

Region (Asia/ Rest of the world), n 
(%)

58 (54.2)/49 
(45.8)

BM at baseline, n (%) 27 (25.2)
Lines of prior anti-cancer 
therapy(<2/ ≥ 2) , n (%)

68 (63.6)/39 
(36.4)

Categories of prior anti-cancer 
therapy, n (%)
Platinum-based chemotherapy, n 
(%) 107 (100.0)

Onco-immunotherapy, n (%) 52 (48.6)

Amivantamab, n (%) 14 (13.1)

EGFR TKI, n (%) 14 (13.1)

ORR 53.3%



Firmocertinib: Phase Ib trial (FAVOUR)

Han B et al, WCLC 2023 

Primary endpoint ORR by IRC 

Population 
Characteristics  TxNaïve  240mg 160mg

Baseline brain 
metastases 17 % 29 % 39 %

Prior EGFR TKI or 
ex20ins 0 % 7%% 14 %

Ongoing phase III trial (FURMO-004): 
firmo 240mg vs firmo 160mg vs chemo



Firmocertinib after PD 1st line CT (EXCLAIM-2)

Cheng Y et al. ESMO Congress 2025 

ORR 51.4%

mDoR 8.3m

mSLP 8.3m; mOS 21.2m

Overview of TRAEs
TRAE all grade 95.8%
TRAE G≥3 25.4%
Treatment-related SAE 15.5%
TRAE leading to dose interruption 28.2%
TRAE leading to dose reduction 12.7%
TRAE leading to dose treatment 
discontinuation 5.6%

TRAE leading to fatal outcome 0
Treatment duration (median) 7.6m
Relative dose intensity (%), mean 91.1



Zipalertinib monotherapy (REZILIENT2, phase 2b)

Yu H et al. ASCO Annual Meeting 2024; Yu H et al. ESMO Congress 2025

Any 
grade

Grade 
≥3

Paronychia 25 % 3.1%
Dermatitis 
acneiform 21.9% 3.1%

Stomatitis 21.9% 0

Diarrhea 15.6% 0

Rash 15.6% 3.1%

Zipalertinib 100 mg BID 



New developments: Zipalertinib + CT (REZILIENT3, 1st line phase III)

Yu H et al. ASCO Annual Meeting 2024



NCCN Guidelines Version 1.2026 Non-Small Cell Lung Cancer

https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf; accessed nov 25th, 2025



The end5



ESMO expert consensus statements on the management of EGFR 
mutant non-small-cell lung cancer (2022)

What is the optimal management for patients 
with uncommon sensitizing EGFR mutations?	

STATEMENT: Afatinib and osimertinib should be 
considered as monotherapy, based on a tailored 
approach including all emerging data, for the 
treatment of patients with major uncommon 
sensitizing EGFR mutations (p.G719X, p.L861Q, 
p.S768I) or compound mutations. The use of 
chemotherapy could be considered where a 
strength of recommendation in favor of TKI is 
limited or missing [II,B]

Passaro A et al. Ann Oncol. 2022 May; 33(5):466-487

What is the optimal management for patients 
with EGFR exon 20 insertions mutant lung 
cancer?	

STATEMENT: Platinum-based chemotherapy 
should be offered as first-line therapy, preferably 
without checkpoint ICIs due to the potential risk 
of toxicity with later lines of targeted therapy. 
After platinum failure, targeted agents such as 
amivantamab or mobocertinib, should be 
considered as second-line therapy [II,B]



Uncommon EGFR muts: Real access in Spain (27nov25)

Indicación autorizada Situación expediente indicación
Resolución expediente 
de financiación 
indicación

Uncommon

TAGRISSO está indicado en monoterapia para el tratamiento de primera 
línea de pacientes adultos con cáncer de pulmón no microcítico (CPNM) 
localmente avanzado o metastásico con mutaciones activadoras del 
receptor del factor de crecimiento epidérmico (EGFR).

Resuelto Sí, financiada 
indicación 
autorizada

GIOTRIF en monoterapia está indicado para el tratamiento de pacientes 
adultos naïve (sin tratamiento previo) a inhibidores de la tirosin quinasa (TKI) 
del Receptor del Factor de Crecimiento Epidérmico (EGFR) con cáncer de 
pulmón no microcítico (CPNM) localmente avanzado o metastásico con 
mutaciones activadoras del EGFR

Resuelto Sí, financiada 
indicación 
autorizada

Ex20ins

Rybrevant está indicado en combinación con carboplatino y pemetrexed 
para el tratamiento en primera línea de pacientes adultos con cáncer de 
pulmón no microcítico (CPNM) avanzado con mutaciones activadoras de 
inserción en el exón 20 del EGFR

Resuelto No incluida

Rybrevant en monoterapia está indicado para el tratamiento de pacientes 
adultos con cáncer de pulmón no microcítico (CPNM) avanzado con 
mutaciones activadoras de inserción en el exón 20 del receptor del 
factor de crecimiento epidérmico (EGFR), tras el fracaso de un tratamiento de 
terapia basada en platino.

Resuelto No incluida

Fuente: BIFIMED (acceso nov’25)



Wrap-up
Treatment decisions in unfrequent mutations 

• Infrequent EGFR mutations comprise a very heterogeneous and 
relatively numerous group of alterations	

• The three major uncommon EGFR mutations are: Exon 18 G719X, Exon 
20 S768l, Exon 21 L861Q	

• EGFR uncommon mutations are associated with more sensitivity to 
afatinib or osimertinib; compound mutations seem to obtain better 
benefit from osimertinib	

• EGFR exon 20 insertions are a subgroup in themselves with good 
specific targeted options based on Amivantamab and TK inhibitors, 
with a prominent field of development

The uncommon 
as all we know 
them 

The 
special 
group



Questions?




