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Landscape of EGFR mutant NSCLC:

~70% classical (or classical+ resistance mutation), 30% atypical 

mutations including 9% EGFR exon 20 insertions

~ 70% classical (L858R or ex19del). Drugs 

approved in US: 

1st gen: erlotinib, gefitinib

2nd gen: afatatinib, dacomitinib

3rd gen: osimertinib

~ 30% atypical EGFR mutations

9% exon20 insertions: amivantamab, mobocertinib (withdrawn)

3 most common atypicals (L861Q, G719X, S768I): afatinib

Other atypical mutations (>50): No TKI specifically 

approved 

-clinicians usually try best drug for classical mutations: 3rd gen 

osimertinib
Robichaux et al 2021 Nature

EGFR mutant NSCLC patients 
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EGFR exon 20: helical, near-loop, and far-loop insertions

Elamin et al, Cancer Cell 2022

John V. Heymach, MD, PhD



@TLCconference     #TexasLung24Speaker:

Amivantamab: a bispecific EGFR/MET mab with multiple 

potential MOAs

Yun et al, Cancer Discovery 2021John V. Heymach, MD, PhD
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CHRYSALIS: Amivantamab for EGFR exon 20ins NSCLC 

progressing on prior platinum

Park et al, JCO 2021

Primary efficacy cohort (N=81)

ORR 40% by BICR 

mPFS: 8.3 m by BICR, mDOR: 11.1m

May 21, 2021: FDA granted accelerated approval to amivantamab for 

EGFR exon 20 after progression on prior platinum

Adverse events:

Rash (86%, 4% >Gr3)

Infusion reaction (66%, 3% >Gr3)

John V. Heymach, MD, PhD
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PAPILLON: Phase 3 Study Design

Copies of this presentation obtained through QR code are for personal use only 

and may not be reproduced without written permissionof the 

authors

PAPILLON (ClinicalTrials.gov Identifier: NCT04538664) enrollment period: December 2020 to November 2022; data cut-off: 3-May-2023.
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Dosing (in 21-day cycles)

Amivantamab: 1400 mg (1750 mg if ≥80 kg) for the first 4 weeks, then

1750 mg (2100 mg if ≥80 kg) every 3 weeks starting at week 7 (first day

of cycle 3)

Chemotherapy on the first day of each cycle:

• Carboplatin: AUC5 for the first 4 cycles

• Pemetrexed: 500 mg/m2 until disease progression

Optional crossover to 2nd-line 

amivantamab monotherapye

Primary endpoint: Progression-free survival 

(PFS) by BICR according to RECIST v1.1c

Secondary endpoints:

• Objective response rate (ORR)c

• Duration of response (DoR)

• Overall survival (OS)c

• PFS after first subsequent therapy (PFS2)

• Symptomatic PFSd

• Time to subsequent therapyd

• Safety

Key Eligibility Criteria

• Treatment-naïve,a 

locally advanced or 

metastatic NSCLC

• Documented 

EGFR Exon 20 

insertion mutations

• ECOG PS 0 or 1

Stratification Factors

• ECOG PS

• History of brain 

metastasesb

• Prior EGFR TKI usea

Girard et al, ESMO 2023
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Girard et al, ESMO 2023
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Structural features of classical and exon 20 mutant EGFR: 

insertion induces steric hindrance

classic EGFR+T790M 

C797 (covalent linkage)

P loop

718-726

Exon 20 “near loop” mutant

D770insNPG

C797 (covalent linkage)

P loop

718-726

pushed 

down into 

pocket

John V. Heymach, MD, PhD
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Poziotinib for EGFR exon 20 mutations: MDA study and 

ZENITH-20 studies

MDA study

ORR 32% (31% by BICR)

mPFS 5.5 months, mDOR 8.6m

>Gr3 AEs: diarrhea=22%, rash=34%; dose 

reduction in 72%

Elamin et al, Cancer Cell 2022; Le et al, Nat Comm, in press
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Poziotinib is more effective for near-loop than far-loop 

insertions in EGFR exon 20

Elamin et al, Cancer Cell 2022

Near loop Far loop

ORR: 46% 0%

Cell lines: near loop <IC50  than far

John V. Heymach, MD, PhD
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Mobocertinib for EGFR exon 20 mutant NSCLC

confirmed ORR 28%

mPFS 7.3m

Zhou et al JAMA 2021

AE (%)

>Gr3 (%)

Diarrhea: 21 91 

Sept.15, 2021: FDA granted accelerated approval to mobocertinib for EGFR exon 20 after progression on prior platinum

October 2, 2023: Takeda announces phase 3 EXCLAIM-2 confirmatory study failed to hit endpoint and drug will be voluntarily withdrawn

John V. Heymach, MD, PhD
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Differential in vitro sensitivities in near- vs. far-loop for 

different TKIs: all but mobocertinib have near- bias 

(BaF3 models)
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a. EGFR WT

b. Near-loop insertions

c. Far-loop insertions 

Molecular dynamics simulations reveal differences in 

conformational states and transitions for near-loop vs far-

loop insertions

A, Ravichandran, J. Lawson et al, NASA Ames Research 

Center; Le et al, Nat Comm, in press

John V. Heymach, MD, PhD
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Differential outcomes for near- vs far-loop mutations: near-

loop bias for poziotinib but not mobocertinib

John V. Heymach, MD, PhD
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Phase1/2a Study of CLN-081 in NSCLC Patients with

EGFR Exon 20 Insertions

Overall (N=73) 

ORR 38.4%

mDOR 10m

Yu et al, 2022 ASCO Annual meeting

John V. Heymach, MD, PhD
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Sunvosertinib (DZD9008) for EGFR exon 20: preliminary 

results

N=97 platinum-pretreated (efficacy set)

ORR 59.8% by BICR

>Gr3 AEs: diarrhea=7.3%; rash=2.8%; CPK 

13.5% 

Wang et al, Annals of Oncology (2022) 33 (suppl_7): S448-S554. 10.1016/annonc/annonc1064 

John V. Heymach, MD, PhD
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Wang et al, Annals of Oncology (2022) 33 (suppl_7): S448-S554. 10.1016/annonc/annonc1064

Sunvosertinib (DZD9008) for EGFR exon 20: 

Near- vs Far-loop insertions

Near loop Far loop

ORR: 62% 50%

John V. Heymach, MD, PhD
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The challenge: most studies focus on classical mutations 

(exon 19 deletion, L858R). But there are more than 100 

mutations we see in the clinic, most without approved TKIs

John V. Heymach, MD, PhD
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Patients with PACC mutations have prolonged TTF with 2nd

gen TKIs compared to 1st or 3rd gen TKIs
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Robichaux et al 2021 Nature
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The bottom line: different approaches are needed to tailor 

lung cancer therapies- one size does not fit all!!

For EGFR exon 20 mutations, amivantamab approved as 

monotherapy and improves PFS in combo w/chemo

New TKIs including zipalertinib and sunvosertinib show promising activity

For atypical EGFR mutations, a structure/function approach 

predicts drug response better than standard exon-based 

strategies.

Even within EGFR exon 20 loop insertions, near-loop and far-loop insertions 

have differential responses to some drugs

The new classification can enable new studies and new treatment options for 

atypical EGFR mutations. 

John V. Heymach, MD, PhD


