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History of EGFR drugs

Adapted from Xiuning LE ELCC 2023



Exon 20 insertions

Harrison et al, Seminars in Cancer Biology 2019

• ~16% of EGFR rare mutations and highly heterogeneous

• Ex20ins are the third most frequent EGFR mutation after the common mutations

• Poorer outcomes as compared with common EGFR mutations

• Usually associated with resistance to available EGFR TKIs, with few exceptions

• Controversial role of checkpoint inhibitors

• No 1L targeted therapy

1L chemo, 

regardless of PD-L1



Heterogeneity of exon 20 mutations

Robichaux Nature 2021

• T790M is a recurrent missense mutation within the 
tyrosine kinase domain of the EGFR gene. The 
mutation substitutes threonine with methionine at 
position 790 of exon 20 of EGFR

• Mutations on the interior surface of the 
ATP-binding pocket or C-terminal end of 
the αC-helix, which were predicted to be 
P-loop and αC-helix compressing (PACC, 
es S768I point mutation).



EGFR ex20ins detection: NGS is the gold standard 



Real-world management of EGFR exon 20+  NSCLC in the precision 
oncology era: report from the European EXOTIC registry

Mountzios  JTO 2023

Data from 126 patients from 31 centers 
across 8 European countries. 



Real-world management of EGFR exon 20+  NSCLC in the precision 
oncology era: report from the European EXOTIC registry

Mountzios  JTO 2023

Overall response rates were 39,3%
with CT+/- IO, 16,7% with IO
alone, 21,3% with osimertinib,
33,3% with poziotinib and 50%
with mobocertinib.

Median survival (OS) was 19,7 m
with CT+/-IO, 9,2 m with
osimertinib, 15,9 m with
poziotinib and 22,4 m with
mobocertinib.



Sensitivity of exon 20 insertions to EGFR TKIs

Gristina, Malapelle, Cancer Treatment Reviews 2020; Yang, Lamcet 2015

In vitro

Post-hoc analysis of Lux-Lung 2-3-6 trials
 group 3: Exon 20 insertions (n=23)



UpSwinG: real-world, non-interventional cohort study 
on TKI activity in patients with EGFR mutation-positive 

NSCLC with uncommon mutations

UpSwing - Miura IASLC 2021



Available therapies for mNSCLC wth EGFR exon 20 insertions

• Chemotherapy remains the standard first-line treatment in patients with 

mNSCLC harboring EGFR Exon 20 insertions.

• Mobocertinib: specific EGFR Ex20ins TKI. EXCLAIM phase I/II trial: ORR 

28%, DCR 78%, mPFS 7,3 m, mDOR 17,5 m, mOS 24 m. (FDA approved 

– compassionate use in Italy)

• Amivantamab: bispecific antibody anti-EGFR /MET. CHRYSALIS trial: ORR 

40%, mPFS 8,3 m, mDOR 11,1 m. (AIFA approved – 28/02/23)

NCCN guidelines



Role of immunotherapy

• Data about the efficacy of ICIs as monotherapy in EGFR ex20ins are scarce. In small

series, a RR of about 15%, a mPFS of 2 to 4 months, and mOS up to 8 months.

• Despite limited data, an ICI strategy is not uncommon in EGFR ex20ins tumors, as

30% to 60% of patients enrolled in mobocertinib, amivantamab, and CLN-081 trials

had been previously treated with an ICI.

• Chemotherapy plus an ICI is the preferred 1st treatment option for most patients with

NSCLC: data on the subgroup of EGFR ex20ins do not exist, as these patients were

excluded from most first-line chemotherapy-ICI phase III trials.

Hasting Ann Oncol 2018; Chen Thoracic Cancer 2020; Negrao JCO 2018; Riely Ann Oncol 2020; Park, JCO 2020; Piotrowska Ann Oncol 2020



Role of immunotherapy

KEYNOTE-789 failed to show a significant improvement in PFS or OS with the addition

of pembrolizumab to chemotherapy in patients with TKI-resistant EGFR-mutated

metastatic nonsquamous NSCLC.

Yang ASCO 2023



Role of immunotherapy

Checkmate-722 failed to meet its primary endpoint in patients with cancer progressing

on one or two prior lines of EGFR tyrosine-kinase inhibitors

Mok ESMO Asia Congress 2022



Combination strategies to enhance ICIs efficacy in 
EGFR mutated NSCLC

Riess ASCO 2023

No clear OS benefit with 
IO + antiangiogenesis

Potential risk of ILD-related AEs 
when combining osimertinib
with durvalumab.



Poziotinib 

• The first oral TKI evaluated for EGFR ex20 NSCLC 

• ZENITH20 trial Cohort 1 (after platinum-based chemotherapy)

Le JCO 2022

Not approved by FDA and EMA



Mobocertinib

EXCLAIM trial (after platinum-based chemotherapy)

Zhou JAMA 2021

FDA approval in 2021 for exon 20 
ins after platinum-based 

chemotherapy

02 Oct 2023 – EXCLAIM-2 trial 
(mobocertinib vs CT) failed to met 

its primary endpoint (PFS). 
Takeda will be working with FDA 
towards a voluntary withdrawal 

in the U.S. for adult patients with 
EGFR Exon20 insertion positive



Amivantamab

EGFR and MET bispecific antibody 

Chrysalys trial (after platinum-based chemotherapy)

Park JCO 2021

AIFA approved (28/02/23) for 
exon 20 ins after platinum-

based chemotherapy



Subgroup analysis for ORR

ELCC 2023

No differences for sex, age, race, basal PS ECOG, n° of prior lines, smoking history, 
baseline brain metastases



Sustained clinical benefit in absence of 
baseline RAS/RAF/MEK alterations

ELCC 2023

Sustained clinical benefit was associated with: good perfomance status, having at least a 
partial response to amivantamab therapy, not having baseline RAS/RAF/MEK alterations



Amivantamab safety 

Park K, et al. JCO 2021; Sabari JK, et al. WCLC Annual Meeting 2021, abstract 3031



CLN-081

Novel oral TKI

phase I/IIa study

FDA break-through 
therapy designation



CHRYSALIS-2

Adapted from Carlos G ASCO 2023

Results for cohort B are still not available



WU-KONG6

Adapted from Mengzhao Whan ASCO 2023

Conducted in China

Sunvozertinib was designed as an oral, potent, irreversible, and selective EGFR tyrosine kinase 
inhibitor, showing activity against EGFRexon20ins and other mutations.



WU-KONG6 patients’ characteristics

Adapted from Mengzhao Whan ASCO 2023



WU-KONG6 efficacy outcomes

Adapted from Mengzhao Whan ASCO 2023

CLN-081 

(n=39)

Amivantamab 

(n=81)

Sunvozertinib 

(n=94)

ORR % 41% 40% 60.8%

mDoR >21 m 11.1 m NR

mPFS 12.0 m 8.3 m ---

mOS --- 22.8 m ---

Grade≥3 AE 5% 35% ---



WU-KONG6 subgroup analysis

Adapted from Mengzhao Whan ASCO 2023

mDoT 7m
mDoR NR



Efficacy in different exon20ins subtypes

Adapted from Mengzhao Whan ASCO 2023

A total of 30 different subtypes of exon20ins were enrolled



Safety profile



FAVOUR

Furmonertinib is a third-generation EGFR TKI, approved since March 2021 in China at 

a dose/schedule of 80 mg daily for patients with EGFR T790M mutant NSCLC. 

Adapted from Baohui Han presented at WCLC 2023

Conducted in China



FAVOUR patients’ characteristics

Adapted from Baohui Han presented at WCLC 2023



FAVOUR efficacy outcomes

Adapted from Baohui Han presented at WCLC 2023

• As first-line treatment, the cORR was 78,6% with a mDOR of 15.2 m
• In previosuly treated patients, cORR was 46,2% for 240 mg dose and 38,5% for 160 mg dose
• Anti-tumor responses were observed across near-loop, far-loop and helical Exon 20ins 

mutations 



Furmonertinib efficacy outcomes

Adapted from Baohui Han presented at WCLC 2023

CLN-081 (n=39) Amivantamab 

(n=81)

Sunvozertinib 

(n=94)

Furmonertinib 

(n=28)

ORR % 41% 40% 60.8% 46.2%

mDoR >21 m 11.1 m NR 13.1 m

mPFS 12.0 m 8.3 m --- ---

mOS --- 22.8 m --- ---

Grade≥3 AE 5% 35% --- 29%



FAVOUR safety

Adapted from Baohui Han presented at WCLC 2023



Drug Trial Phase Setting

Amivantamab + CT  vs CT PAPILLON 3 1st line

Mobocertinib vs CT EXCLAIM-2 3 1st line

Furmonertinib vs CT FURVENT 3 1st line

Zipalertinib + CT vs CT REZILIENT3 3 1st line

Sunvozertinib vs CT WU-KONG28 3 1st line

What’s next
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