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1. Uncommon EGFR mutation subtypes and classification

OUTLINE



EGFR kinase domain mutations are hetereogeneous

Harrison PT, Semin. Cancer Biol. 2020



EGFR kinase domain mutations classification by exon location

Passaro A, J Thor Oncol 2020



Exon 20 insertions

• The most common of the
uncommon ( 12%)

• Very heterogenous

• NGS recommended

Other uncommon (or
atypical) simple mutations

Types of uncommon EGFR mutations

Uncommon EGFR mutations: ANYTHING NOT COMMON OR T790M

Compound EGFR mutations

• Any type of combination

• 4-26% of all EGFR mutations

• All mutations except exon 19 deletions, 
L858R, and T790M mutations.

• G719X (ex18) > L861X (ex21) > S768I (ex20)

• Can be sensitive to EGFR TKIs

IASLC Atlas of Molecular Testing for Targeted Therapy in Lung Cancer. 2023



Types of uncommon EGFR mutations

MD Anderson work: 5 patient databases with genomic profiling; 16715 EGFR-mutant patients

Robichaux, Nature 2021



Uncommon EGFR mutations have differential responses to TKIs

Exon 18 Exon 19 Exon 20 Exon 21

Exon 18 Exon 19 Exon 20 Exon 21

Robichaux, Nature 2021Kohsaka, Sci Transl Med 2017



Structure/function classfication predicts drug response in EGFR mutant NSCLC

Mutation resulted 

structural change

Function

Drug 

sensitivity

Robichaux, Nature 2021



ANALYSIS OF CLINICAL ACTIONABILITY OF ATYPICAL EGFR MUTATIONS
nNGM

nNGM

Novel classfication of 

clinical actionability

Uptake into national 

NSCLC guideline 2022

Janning, Ann Oncol 2022



NOVEL NNGM CLASSIFICATION OF RARE EGFR MUTATIONS

UC1: TKI-sensitive UC2: de Novo T790M UC3: Exon20 Insertions
UC4: Ultrarare 

Point/Compound 
Mutations

• Very rare single point 
mutations*

• Complex mutations: 
uncommon with very 
rare*

• Complex mutations: very 
rare with very rare*

*except those mentioned in nNGM UC1

EGFR TKI (Afa, Osi) Osimertinib Amivantamab Preclinical testing/MTB
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2. Molecular testing options

OUTLINE



1-3% OF NSCLC patients with rare/atypical EGFR mutations

0,7-2% w/o Exon20 Insertions and T790M

Significant subgroup of patients with unmet medical need: > 2000 newly diagnosed patients in EU/Y

Finding the needle in the haystack
UNMET MEDICAL NEED



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Mutation detection rates of EGFR

Mao, Pathol Oncol Res 2021



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Mutation detection rates of EGFR

Mao, Pathol Oncol Res 2021



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Mutation detection rates of EGFR

Mao, Pathol Oncol Res 2021



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Mutation detection rates of EGFR

Mao, Pathol Oncol Res 2021



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Mutation detection rates of EGFR

Mao, Pathol Oncol Res 2021



Uncommon EGFR mutations testing – What’s best?
Mutation spectrum of EGFR from 21324 chinese NSCLC patients tested by multiple methods – CAP accredited lab

Non-EGFR co-mutations 

detected in EGFRm

Of the 1,308 cases with EGFR mutations found by 

NGS, 65.3% of the cases (854/1,308) 

harbored non-EGFR mutations in 18 tumor-

related genes, with TP53 being the most 

frequently mutated

Mao, Pathol Oncol Res 2021



Uncommon EGFR testing- What’s best?
NGS Is More Comprehensive Than PCR for Testing EGFR Exon 20 Insertions

• Due to the heterogeneity, exon 20 insertions are not uniformly detected across commonly used PCR 

testing methods for EGFR mutations

• For detection of EGFR exon 20 insertions, NGS testing is more comprehensive than PCR

Bauml. WCLC 2020. Abstr FP07.12
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3. Exon 20 Insertions

OUTLINE



EXON 20 INSERTIONS

Vise, Signal Trans Targ Ther 2019; Low, Ther Adv Med Oncol 2022



RWD: EXON21Ins - worse prognosis 

Girard, WCLC 2020



RWD response and outcomes in Exon20Ins

• Platin-based chemo alone or in combination with 

other therapy was the most common 1L therapy

• IO therapy was associated with poor confirmed 

rwORR and survival, consistently  in the 1L and 

≥2L

• EGFR TKIs had limited clinical benefit with a poor 

confirmed rwORR in 1L and ≥2L

Ou, J Clin Oncol. 2021;39(suppl 15). Abstract 9098



3rd G EGFR TKIs: Efficacy Results in Patients With EGFR Exon 20 Insertions
A Phase 2 Study in 

EGFR Exon 20 Insertion+ NSCLC: 

Response to Osimertinib2,b: POSITION 20

. Van Veggel. Lung Cancer. 2020; Zwierenga, ESMO 2021 Abstract 1214P



Exon20Ins: new therapeutic options

• Amivantamab (bispecific c-

MET-EGFR antibody)

• Exon20Ins specific TKI 

• Mobocertinib

• Poziotinib

• Others

Friedlander, Nat Rev Clin Oncol 2021



Exon20Ins - AMIVANTAMAB
CHRYSALIS1: Amivantamab (tras varias líneas de tratamiento)

Phase I/II

Friedlander, Nat Rev Clin Oncol 2021



Exon20Ins- AMIVANTAMAB in PRETREATED- Chrysalis
Phase I/II

Median Follow Up: 9,7m (range, 1,1-29.3 m)

Median PFS was 8.3 months (95% CI, 6.5 to

10.9) by BICR and investigator (95% CI, 5.5 to 10.6)

Median OS was 22.8 months (95% CI, 14.6 to not 

reached)

Park, J Clin Oncol 2021
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Safety profile (dose-escalation)

Exon20Ins- AMIVANTAMAB in PRETREATED- Chrysalis

Median Follow Up: 5,1 m (range, 0,2-29,3 m)

Treatment-related dose reductions occurred in 15 

patients (13%):

• Rash (11 [10%]) being most frequently reported.

Five patients (4%) had treatment-related 

discontinuation:

• Rash and IRR in two (1.8%) each 

• Paronychia in one (1%). 

There were no treatment-related grade 5 events.

Park, J Clin Oncol 2021



Long-term outcomes

Exon20Ins- AMIVANTAMAB in PRETREATED- Chrysalis

• Better if no alterations 

in RAS/RAF/MEK 

• Better if Partial 

Response

Garrido, ELCC 2023
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PAPILLON
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Chemotherapy as First-line Treatment in 
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Exon20Ins – AMIVANTAMAB 1L - PAPILLON
Study design

Girard, ESMO 2023



Exon20Ins – AMIVANTAMAB 1L - PAPILLON
Primary objective of the study: PFS by BICR

Girard, ESMO 2023

Consistent PFS benefit by investigator: 12.9 vs 6.9 mo(HR, 0.38; 95% CI, 0.29–0.51; P<0.0001a)



Exon20Ins – AMIVANTAMAB 1L - PAPILLON
Efficacy data

Girard, ESMO 2023

BICR-assessed responseb Amivantamab-Chemotherapy (n=153) Chemotherapy (n=155)

Mean percent change of SoD -53%c -34%

ORR 73% (95% CI, 65–80) 47% (95% CI, 39–56)

Odds ratio 3.0 (95% CI, 1.8–4.8); P<0.0001

Best response, n (%)

Complete response 6 (4) 1 (1)

Partial response 105 (69) 71 (47)

Stable disease 29 (19) 62 (41)

Progressive disease 4 (3) 16 (11)

NE/Unknown 8 (5) 2 (1)

Median time to response 6.7 wk (range, 5.1–72.5) 11.4 wk (range, 5.1–60.2)

DOR

ORR

PFS2

Interim OS



Safety data

Exon20Ins – AMIVANTAMAB 1L - PAPILLON

Treatment-emergent AEs, n (%)

Amivantamab-

Chemotherapy (n=151)

Chemotherapy 

(n=155)

Any AEs 151 (100) 152 (98)

Grade ≥3 AEs 114 (75) 83 (54)

Serious AEs 56 (37) 48 (31)

AEs leading to death 7 (5) 4 (3)

Any AE leading to treatment:

Interruptions of any agent 104 (69) 56 (36)

Related interruptions of amivantamab 63 (42) –

Reductions of any agent 73 (48) 35 (23)

Related reductions of amivantamab 54 (36) –

Discontinuations of any agent 36 (24) 16 (10)

Related discontinuations of amivantamab 10 (7) –

Discontinuations of all study agents due to AEs 12 (8) 12 (8)

Amivantamab-

Chemotherapy (n=151)

Chemotherapy 

(n=155)

Median treatment duration, months (range) 9.7 (0.1–26.9) 6.7 (0–25.3)

No. of chemotherapy cycles, median (range)

Carboplatin 4 (1–4) 4 (1–5)

Pemetrexed 13 (1–34) 10 (1–37)

Most common AEs of any cause 

by preferred term (≥20%), n (%)

Amivantamab-Chemotherapy 

(n=151)

Chemotherapy 

(n=155)

All grades Grade ≥3 All grades Grade ≥3

Associated with EGFR inhibition

Paronychia 85 (56) 10 (7) 0 0

Rash 81 (54) 17 (11) 12 (8) 0

Dermatitis acneiform 47 (31) 6 (4) 5 (3) 0

Stomatitis 38 (25) 2 (1) 9 (6) 0

Diarrhea 31 (21) 5 (3) 20 (13) 2 (1)

Associated with MET inhibition

Hypoalbuminemia 62 (41) 6 (4) 15 (10) 0

Peripheral edema 45 (30) 2 (1) 16 (10) 0

Other

Neutropenia 89 (59) 50 (33) 70 (45) 35 (23)

Anemia 76 (50) 16 (11) 85 (55) 19 (12)

Infusion-related reaction 63 (42) 2 (1) 2 (1) 0

Constipation 60 (40) 0 47 (30) 1 (1)

Leukopenia 57 (38) 17 (11) 50 (32) 5 (3)

Nausea 55 (36) 1 (1) 65 (42) 0

Thrombocytopenia 55 (36) 15 (10) 46 (30) 16 (10)

Decreased appetite 54 (36) 4 (3) 43 (28) 2 (1)

Alanine aminotransferase increased 50 (33) 6 (4) 56 (36) 2 (1)

Aspartate aminotransferase increased 47 (31) 1 (1) 51 (33) 1 (1)

COVID-19 36 (24) 3 (2) 21 (14) 1 (1)

Hypokalemia 32 (21) 13 (9) 13 (8) 2 (1)

Vomiting 32 (21) 5 (3) 29 (19) 1 (1)

Girard, ESMO 2023

• Similar rate of serious AEs, AEs leading to death and 

discontinuation due to AEs.

• Treatment-related discontinuations of amivantamab wer low (7%)

• EGFR- and MET-related AEs were increased, primarily grade 1-2

• CT-associated hematologic and GI toxicities were comparable except neutropenia

• Neutropenia was transient; majority of events were not serious, low discontinuations

• Pneumonitis was reported in 4 (3%) Amivantamab + CT
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• Similar rate of serious AEs, AEs leading to death and 

discontinuation due to AEs.

• Treatment-related discontinuations of amivantamab wer low (7%)

• EGFR- and MET-related AEs were increased, primarily grade 1-2

• CT-associated hematologic and GI toxicities were comparable except neutropenia

• Neutropenia was transient; majority of events were not serious, low discontinuations

• Pneumonitis was reported in 4 (3%) Amivantamab + CT

Amivantamab-chemotherapy represents the new standard of care for first-line EGFR 

Ex20ins advanced NSCLC



Exon20Ins – MOBOCERTINIB in PRETREATED – EXCLAIM Trial
Exclaim Trial

Spia, WCLC 2021; Zhou, JAMA Oncol 2021



Mobocertinib efficacy

Spia, WCLC 2021; Zhou, JAMA Oncol 2021

Exon20Ins – MOBOCERTINIB in PRETREATED – EXCLAIM Trial



Mobocertinib efficacy

Spia, WCLC 2021; Zhou, JAMA Oncol 2021

Exon20Ins – MOBOCERTINIB in PRETREATED – EXCLAIM Trial

2021



Mobocertinib efficacy

Spia, WCLC 2021; Zhou, JAMA Oncol 2021

Exon20Ins – MOBOCERTINIB in PRETREATED – EXCLAIM Trial

Press release on Oct. 02, 2023

Voluntary withdrawal of mobocertinibin the U.S.

based on the outcome of the Phase 3 EXCLAIM-2 

which did not meet its primary endpoint.

2021



Exon20Ins – POZIOTINIB in PRETREATED – ZENITH20 (multicohort phase II)
ZENITH20 Poziotinib efficacy in cohort 1 EGFR Exon20ins

Heymach, WCLC 2018



Exon20Ins-directed therapies in pretreated pts: efficacy and toxicity summary

Efficacy Toxicity

Drug Study N ORR mPFS Rash all/G3 Diarrhoea Other

Mobocertinib II 114 28% 7,3 mo 45%/0% 91%/21%

Poziotinib II 42 31% 5,5 mo 90%/34% 92%/22%

Sunvozertinib II 104 61% NR 80%/1% 20%/3%

Zipalertinib I/IIa 73 38,4% 10 mo 80%/1% 30%/3%

Furmonertinib II 26 46% NR 21%/0% 86%/0%

Zhou, JAMA Oncol 2022, Elamin, Cancer Cell 2022, Wang, ASCO 2023; Piatrowska, J Clin Oncol 2023; Han, WCLC 2023
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4. Other uncommon EGFR point mutations

OUTLINE



• Not included in pivotal trials

• Retrospective and case reports

OTHER UNCOMMON MUTATIONS
1st Generation TKIs

2nd Generation TKIs

• Lux-lung 2/3/6 included 11% patients with uncommon mutations (100 uncommon, 75 

receiving afatinib

• AFANDA ambispective cohort study with dacomitinib or afatinib

• Retrospective multicenter UNICORN study: 60 pts treated with osimertinib 

 -Group A: uncommon. 

 -Group B: common + uncommon

• Phase II UNICORN study with osimertinib: 40 pts

• Phase II KCSG-LU15-09 study with osimertinib: 35 pts

3rd Generation TKIs



OTHER UNCOMMON MUTATIONS: AFATINIB 1L

2nd Generation TKIs: AFATINIB Lux-Lung 2/3/6 pool

Yang, Lancet Oncol 2015



OTHER UNCOMMON MUTATIONS: AFATINIB 1L

2nd Generation TKIs: AFATINIB Lux-Lung 2/3/6 pool

Yang, Lancet Oncol 2015

L861Q, G719X and S768I.

2018



OTHER UNCOMMON MUTATIONS: DACOMITINIB 1L

2nd Generation TKIs: DACOMITINIB – AFANDA ambispective cohort study in China

Li, Cancers 2022



3rd Generation TKIs: UNICORN retrospective

OTHER UNCOMMON MUTATIONS – OSIMERTINIB 1L

Bar, J Thor Oncol 2022



3rd Generation TKIs: UNICORN phase II (Tokyo Cooperative Oncology Group) 

OTHER UNCOMMON MUTATIONS – OSIMERTINIB 1L

Okuma, JAMA Oncol 2023



3rd Generation TKIs: UNICORN phase II (Tokyo Cooperative Oncology Group) 

OTHER UNCOMMON MUTATIONS – OSIMERTINIB 1L

Okuma, JAMA Oncol 2023



3rd Generation TKIs: KCSG-LU15-09 phase II

OTHER UNCOMMON MUTATIONS – OSIMERTINIB 1L

Cho, J Clin Oncol 2019; Cho, WCLC 2023 

L861Q: RR78%
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5. Compound mutations

OUTLINE



COMPOUND EGFR MUTATIONS
Frequency and subtypes according to a 2022 Systematic Review

Attili, Current Oncol 2022; Rossi, Curr Probl Cancer 2022

*Sensitivity of the co-mutation drivers the overall response to different TKIs

Potential activity

3rd G* > 2nd G > 1st G

2nd G > 3rd G* > 1st G

2nd G > 3rd G

3rd G *lacking data
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6. How to treat uncommon mutations algorithm
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So…how to treat uncommon EGFR mutations?

EGFR Exon20Ins
Amivantamab + chemotherapy

(Papillon)

S768I, L861Q, G719X Afatinib or Osimertinib

Compound 
mutations

Common + common Osimertinib or Afatinib

Common + uncommon

Uncommon + uncommon

Any + T790M

Afatinib

Afatinib

Osimertinib

Highly recommended to 

discuss in MTB

Other rare mutations Discuss in MTB, search evidence in a database as OncoKB, consider 

2nd/3erd G depending on available evidence
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7. Conclussions

OUTLINE



• Sensitive methods sequencing the entire EGFR gene is recommended to identify and characterize
uncommon mutations, NGS preferred.

• Exon20Ins is a distinct entity with low activity of classical TKIs

• Amivantamab + chemotherapy significantly improved PFS vs chemo in 1st line (new SoC)

• Several promising specific TKIs in development

• EGFR TKIs should be considered in frontline treatment of G719X, L861X and S768I

• Available evidence suggest better outcomes with 2nd G TKIs (afatinib) in G719X and S768I and 3rd G in 
L861Q

• Few clinical data in compound mutations

• Sensitivity of the co-mutation drivers the overall response to different TKIs

• Further research is needed

TAKE HOME MESSAGES
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