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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.
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Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents
• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents: Erlotinib, gefitinib, 

afatinib, osimertinib, patritumab
deruxtecan, amivantamab, lazertinib

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



EGFR TKI + anti-VEGF Abs

Trial Ph n EGFR TKI Country Anti-VEGF PFS OS

JO255671,2 Ph 2 154 Erlotinib Japan Bevacizumab 16.0 vs 9.7 (HR 0.54) 47.4 vs 47 (HR 0.81)

NEJ0263 Ph 3 228 Erlotinib Japan Bevacizumab 16.9 vs. 13.3 (HR 0.605) 50.7 vs. 46.2 (HR 1.007)

RELAY4 Ph 3 449 Erlotinib US/Europe/Asia Ramucirumab 19.4 vs 12.4 (HR 0.591) Immature

1. Seto T, Lancet Oncol 
2014; ; 2. Yamamoto N, 
ASCO 2019 Abstract 9007; 
3. Saito H et al, Lancet Onc 
2019; 4. Nakagawa, Lancet 
Onc 2019.Kenmotsu H et al, ESMO 2021Courtesy of Zofia Piotrowska, MD, MHS



WJOG9717L: Osimertinib +/- bevacizumab for untreated EGFR-
mutant NSCLC

Kenmotsu H et al, ESMO 2021

Courtesy of Zofia Piotrowska, MD, MHS



ADAURA: DFS for Patients with and without Adjuvant Chemotherapy

Wu JT et al. J Thorac Oncol 2021;[Online ahead of print].



ADAURA-2: Phase III Trial Schema

1:1

R

Osimertinib

Placebo

www.clinicaltrials.gov. Accessed January 2022.

Target accrual (n = 380)
• Age ≥18 years
• Nonsquamous histology
• EGFR mutation (Ex19del, 

L858R)
• Stage IA2 or IA3
• WHO PS 0-1
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u
r
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r
y

NeoADAURA: Phase III Trial Schema

Tsuboi M et al. IASLC 2020;Abstract P03.02; Future Oncol 2021;17(31):4045-55.

1:1:1

R

Placebo qd PO +
carboplatin AUC5 IV or cisplatin

75 mg/m2 + pemetrexed
500 mg/m2 IV

(3 cycles [21 days/cycle], q3wk)
Key inclusion criteria

• Age ≥18 years
• Primary nonsquamous

Stage II-IIIB N2 NSCLC
• Resectable disease
• Confirmed EGFRm

(Ex19del/L858R)
• ECOG PS 0/1

Osimertinib 80 mg qd PO +
carboplatin AUC5 IV or cisplatin

75 mg/m2 + pemetrexed
500 mg/m2 IV

(3 cycles [21 days/cycle], q3wk)

Osimertinib 80 mg QD PO +
(≥9 weeks)

MPR
&

pCR

Adjuvant:
Investigator 
choice for 

optimal care 
(including 

osimertinib) ±
postsurgical 

chemotherapy

Follow up to 
EFS event or 
withdrawal 

of consent, if 
sooner; EFS, 

DFS & OS



NeoADAURA: Key Inclusion and Exclusion Criteria

Tsuboi M et al. IASLC 2020;Abstract P03.02.



Efficacy and safety of patritumab deruxtecan (HER3-DXd) in TKI-
resistant, EGFRm NSCLC

Toxicities:

• Most common grade > 3 toxicities were primarily hematologic (thrombocytopenia, neutropenia, anemia, 
febrile neutropenia), fatigue, dyspnea.   

• ILD in 5% (none grade 4/5.)
• Treatment discontinuation 9%; dose reduction 22%. Janne P, Cancer Discovery 2021

Janne P, ASCO 2021

Courtesy of Zofia Piotrowska, MD, MHS



CHRYSALIS 2: Amivantamab + Lazertinib in post-osimertinib, 
post-platinum EGFRm NSCLC

Shu C et al, ESMO 2021

Courtesy of Zofia Piotrowska, MD, MHS



• Among 47 “heavily pre-treated” 
pts (70% > 4 prior lines of rx), 
activity was more modest with 
ORR 21%

• Safety:
– Most common AEs (any grade) 

include IRR (67%), stomatitis 
(37%), acneiform dermatitis (35%), 
paronychia (35%), rash (34%), 
hypoalbuminemia (29%).

– Pneumonitis/ILD in 3%

(Target Population: 3rd/4th line only) 

CHRYSALIS 2: Amivantamab + Lazertinib in post-osimertinib, 
post-platinum EGFRm NSCLC

Shu C et al, ESMO 2021

Courtesy of Zofia Piotrowska, MD, MHS



CHRYSALIS: Amivantamab and Amivantamab + Lazertinib in Post-
Osimertinib EGFRm NSCLC

Leighl N et al, ESMO 2021

Courtesy of Zofia Piotrowska, MD, MHS



CNS progression was observed among 17% of AMI pts (13% new CNS lesions), and 7% of AMI + LAZ pts (3% new 
CNS lesions.)

CHRYSALIS: Amivantamab and Amivantamab + Lazertinib in Post-
Osimertinib EGFRm NSCLC

Leighl N et al, ESMO 2021Courtesy of Zofia Piotrowska, MD, MHS



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents: 

Amivantamab, 
mobocertinib

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Robichaux et al, Nature 2021

Courtesy of John V Heymach, MD, PhD



Landscape of atypical EGFR mutant NSCLC

Robichaux et al 2021 Nature

Atypical EGFR mutant NSCLC• >70 different recurrent mutations in exons 18-21
• ~40 % exon 20, half of which are insertions
• ~24% are exon 18

• Drugs approved for atypicals:
– Afatinib: G719X, S768I, L861Q (23%)
– Amivantamab, mobocertinib: ex20 ins (21%)
– >50 commonly recurrent mutations, comprising 

more than half of atypicals, have no approved drug
• In absence of data, clinicians will typically try best drug for 

classical mutations: 3rd gen osimertinib

Courtesy of John V Heymach, MD, PhD



Courtesy of John V Heymach, MD, PhD



Structure-based classification 
of EGFR mutations in NSCLC

Clinical Implications:

• Largest catalogue of common and uncommon EGFR mutations to date, with structure-
based classification of these mutations and their specific therapeutic vulnerabilities.

• While clinical data for many of the rare mutations are lacking, this paper is a useful 
resource when rare EGFR mutations are identified on NGS testing.

Future Directions:

• Further clinical data will be needed to determine optimal treatment strategies for rare 
EGFR mutations. 

Courtesy of Zofia Piotrowska, MD, MHS



CHRYSALIS: Amivantamab for EGFR Exon 20 Insertions

Characteristic Efficacy Population
n=81

Median age, years (range) 62 (42–84)

History of brain metastases 18 (22)

Median number of prior lines 
(range) 2 (1–7)

Prior systemic therapy 81 (100)

Platinum-based doublet 
chemotherapy 81 (100)

Immuno-oncology therapy 37 (46)

EGFR TKI 20 (25)

1st-genTKI 7 (9)

2nd-gen TKI 6 (7)

3rd-genTKI 6 (7)

Poziotinib 1 (1)

Adapted from Park K, JCO 2021Courtesy of Zofia Piotrowska, MD, MHS



Post-Platinum 

EGFR Ins20

N=81

ORR (IRC) 40% (95% CI, 29-51)

mDOR (IRC) 11.1 mos (95% CI, 6.9-
NR)

mPFS (IRC) 8.3 mos (95% CI, 5.5-
10.6)

CHRYSALIS: Amivantamab for EGFR Exon 20 Insertions

Park K et al. J Clin Oncol. 2021.

Courtesy of Zofia Piotrowska, MD, MHS



Eric B. Haura

Infusion Related Reaction 

8

142 117 133 122 115 1024
87a 6 4 1 0 2

# Infusions
# Pts with IRR

aOne patient reported IRR on C8D1; C=cycle; D=day; pts=patients

• IRR commonly observed but primarily limited to first infusion
• Split first dose: 350 mg on C1D1, with remainder on C1D2

61%
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Predose Steroids
Required

Predose Steroids Optional

IRR Severity (n=88)
̶ Grades 1–2 (98%)
̶ Grade 3 (2%)

IRR-associated TEAEs (≥15%)
̶ Chills (20%)
̶ Dyspnea (20%)
̶ Nausea (19%)
̶ Flushing (17%)

• IRR Severity: 98% Gr 1-2; 2% Gr 3
• Chills, SOB, nausea, flushing
• Primarily limited to first infusion
• Improves with split dosing (C1D1, C1D2)

Park K et al. J Clin Oncol. 2021;39:3391-3402.
Sabari J et al. WCLC 2020. Abstract OA04.04
Haura EB et al. ASCO 2019. Abstract 9009.

CHRYSALIS: Amivantamab for EGFR Exon 20 Insertions

Courtesy of Zofia Piotrowska, MD, MHS



Mobocertinib- Oral EGFR TKI (160mg daily)

Zhou C et al. JAMA Oncol. 2021;[Epub]:E1-E10.

EGFR exon 20
Ph 1/2 Prior Platinum*

N=114

Confirmed ORR 
(IRC)

32 (28%)

Confirmed ORR 
(Investigator)

40 (35%)

mDOR (IRC) 17.5 mo (8.3-NE)

mPFS (IRC) 7.3 mos (5.5-10.2)

• > 50% responses ongoing at time of data cutoff.
• Responses were more common among pts without baseline brain mets (23/74, 31%), than those with baseline BMs (7/40, 18%)

Mobocertinib in Platinum-Pretreated EGFR Exon 20 Insertion-
Positive NSCLC

Courtesy of Zofia Piotrowska, MD, MHS



Mobocertinib in Platinum-Pretreated EGFR Exon 20 Insertion-
Positive NSCLC

Any Grade
n=114 Grade > 3

Diarrhea 104 (91%) 24 (21%)

Rash 51 (45%) 0

Paronychia 43 (38%) 1 (<1%)

Anorexia 40 (35%) 1 (<1%)

Nausea 39 (34%) 5 (4%)

Dry Skin 35 (31%) 0

Vomiting 34 (30%) 3 (3%)

Creatinine Increase 29 (25%) 2 (2%)

Stomatitis 27 (24%) 5 (4%)

Dose reduction: 29 (25%); Discontinuation: 19 (17%)

Special Considerations:
• QTc prolongation (11% any grade, 3% Gr 3+)
• Cardiomyopathy (2.7%)
• Pneumonitis (4.3%)

Zhou C et al. JAMA Oncol. 2021;[Epub]:E1-E10
Mobocertinib package insert.

Courtesy of Zofia Piotrowska, MD, MHS



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents: Alectinib,

brigatinib, lorlatinib

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Background: ALK + ROS1 alterations in NSCLC

• ALK-positive NSCLC:

– In the US, crizotinib, ceritinib, alectinib, brigatinib and lorlatinib are all approved for front-line use in 
ALK-positive NSCLC.

– Randomized, phase 3 trials of second-generation (alectinib, brigatinib) and recently, third-
generation (lorlatinib) ALK inhibitors have all shown superiority to crizotinib in the front-line setting.

• ROS1-positive NSCLC:
– Crizotinib received FDA approval for ROS1+ NSCLC based on ORR 72% and mPFS 19.2 months in the 

single arm PROFILE 1001 trial.

– Recently, entrectinib also received FDA approval based on pooled results of the phase I/II ALKA, 
STARTRK-1, and STARTRK-2 trials (updated this year)

Shaw. NEJM. 2014;371:1963. Shaw. Ann Oncol. 2019;30:1121.

Courtesy of Zofia Piotrowska, MD, MHS



Final OS analysis from the Phase III J-ALEX study of alectinib 
versus crizotinib

Final OS analysis from the phase III J-ALEX study of alectinib (ALC) vs. crizotinib (CRZ) in Japanese ALK-inhibitor naïve ALK-positive non-small cell lung cancer (ALK+ NSCLC)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Final OS

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

First subsequent treatment

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Yoshioka H, ASCO 2021

Courtesy of Zofia Piotrowska, MD, MHS



Final Results of Phase 3 ALTA-1L Trial (Brigatinib vs Crizotinib)

Camidge DR, JTO 2021.Courtesy of Zofia Piotrowska, MD, MHS



Final Results of Phase 3 ALTA-1L Trial (Brigatinib vs Crizotinib)

Camidge DR, JTO 2021.Courtesy of Zofia Piotrowska, MD, MHS



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents: Entrectinib

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Background: ALK + ROS1 alterations in NSCLC

• ALK-positive NSCLC:

– In the US, crizotinib, ceritinib, alectinib, brigatinib and lorlatinib are all approved for front-line use in 
ALK-positive NSCLC.

– Randomized, phase 3 trials of second-generation (alectinib, brigatinib) and recently, third-
generation (lorlatinib) ALK inhibitors have all shown superiority to crizotinib in the front-line setting.

• ROS1-positive NSCLC:
– Crizotinib received FDA approval for ROS1+ NSCLC based on ORR 72% and mPFS 19.2 months in 

the single arm PROFILE 1001 trial.

– Recently, entrectinib also received FDA approval based on pooled results of the phase I/II ALKA, 
STARTRK-1, and STARTRK-2 trials (updated this year)

Shaw. NEJM. 2014;371:1963. Shaw. Ann Oncol. 2019;30:1121.

Courtesy of Zofia Piotrowska, MD, MHS



Updated integrated analysis of entrectinib in locally advanced or 
metastatic ROS1 fusion-positive NSCLC.

• Pooled analysis of 3 phase I/II trials of 
entrectinib among 161 evaluable patients ROS1+ 
NSCLC.

• 37% pts first-line; 23% > 2 prior lines of therapy. 

• 34.8% pts with baseline brain mets (7.5% 
measurable)

• Systemic ORR 67.1%, mPFS 15.7 mos

• Among 24 pts with measurable CNS mets, 
intracranial ORR 79.2% and median intracranial 
DoR 12.9 mo

• Common toxicities include dysgeusia, dizziness, 
constipation, fatigue, diarrhea, weight gain.

SYSTEMIC

CNS

Dziadziuszko R, JCO 2021.

Courtesy of Zofia Piotrowska, MD, MHS



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
MET exon 14
RET
KRAS
NTRK

• Testing
• Agents: Trastuzumab 

deruxtecan, poziotinib

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Trastuzumab-deruxtecan for HER2-mutant NSCLC

Li et al, NEJM 2021

N=91
Confirmed ORR: 55%
Median PFS: 8.2m
Median OS: 17.8m
Drug-related ILD 26% (Gr5 in 2)

Courtesy of John V Heymach, MD, PhD



DESTINY-Lung01: Survival in the Overall Population

PFS (n = 91) OS (n = 91)

Li BT et al. N Engl J Med 2021;[Online ahead of print].



Poziotinib for Patients with HER2 Exon 20 mutant Non-
Small Cell Lung Cancer: Results from MDA Phase II Trial

MDA study: Confirmed ORR 27%, mPFS 5.5m, DCR 73%

Elamin et al JCO 2021

Courtesy of John V Heymach, MD, PhD



Poziotinib in HER2 Exon 20 insertion mutant NSCLC after prior 
therapies: ZENITH20-2

Le et al., JCO 2021

Confirmed ORR 27.8% by IRC (95% CI, 18.9 to 38.2)
mPFS 5.5 m

Dose reductions in 76.7%, 
Dose intensity 71% Courtesy of John V Heymach, MD, PhD



Poziotinib in Treatment-naïve HER2 exon 20 mutant NSCLC: A 
Multinational Phase 2 Study (ZENITH20-4)

Cornelissen ESMO 2021

Confirmed ORR 43.8% by BICR

Courtesy of John V Heymach, MD, PhD



Targeted Treatment for NSCLC
What did we learn this year?

EGFR (common)
EGFR exon 20
ALK
ROS1
HER2
TROP2
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RET
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NTRK

• Testing
• Agents: 

Datopotamab deruxtecan

• Sequencing
• Tolerability
• Resistance
• Immunotherapy
• Brain metastases
• New directions



Efficacy of Datopotamab Deruxtecan (Dato-
DXd) in Patients with Advanced/Metastatic 
NSCLC and Actionable Genomic Alterations 
(AGAs): Preliminary Results from the Phase I 
TROPION-PanTumor01 Study
Garon EB et al.
ESMO 2021;Abstract LBA49.



TROPION-PanTumor01: Response to Dato-DXd in Tumors with 
Actionable Genomic Alterations

Garon EB et al. ESMO 2021;Abstract LBA49.

ORR 35%

Actionable genomic alterations: EGFR mutation, 85% (of which 10% were exon 20 
insertions); ALK fusion, 9%; ROS1 fusion, 3%; RET fusion, 3%



TROPION-PanTumor01: Adverse Events and Safety

Garon EB et al. ESMO 2021;Abstract LBA49.

The safety profile of Dato-DXd was manageable and consistent with that observed 
in the overall NSCLC population in TROPION-PanTumor01; treatment-emergent 
adverse events (TEAEs) were primarily nonhematologic
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Clin Cancer Res 2021;[Online ahead of print]



METex14 ctDNA Dynamics and Resistance 
Mechanisms Detected in Liquid Biopsy
from Patients with METex14 Skipping NSCLC Treated 
with Tepotinib

Paik PK et al.
ASCO 2021;Abstract 9012.



VISION: Association Between Molecular and Clinical Response

Paik PK et al. ASCO 2021;Abstract 9012.



Capmatinib in MET Exon 14-Mutated, 
Advanced NSCLC: Updated Results from the 
GEOMETRY mono-1 Study

Wolf J et al.
ASCO 2021;Abstract 9020.



GEOMETRY mono-1: Response to Capmatinib

Wolf J et al. ASCO 2021;Abstract 9020.

ORR = 65.6% ORR = 51.6%
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ARROW: Response to Pralsetinib

Gainor JF et al. Lancet Oncol 2021;22(7):959-69. 

Previous platinum-based therapy

ORR = 61%

No prior therapy

ORR = 70%



ARROW: Response Summary

Gainor JF et al. Lancet Oncol 2021;22(7):959-69. 



Updated Overall Efficacy and Safety of 
Selpercatinib in Patients with RET Fusion-
Positive Non-Small-Cell Lung Cancer (NSCLC): 
LIBRETTO-001 Study
Besse B et al.
ASCO 2021;Abstract 9065.



LIBRETTO-001: Response to Selpercatinib

Besse B et al. ASCO 2021;Abstract 9065.
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G12C
~13%

G12V ~6%

Other

KRAS mutant
~25%

G12D ~3%

KRAS Alleles in NSCLC

KRAS co-mutations

Skoulidis and Heymach, Nat Rev Cancer 2019

KRAS mutant NSCLC subgroups based on alleles 
(e.g. G12C) and co-mutations

Courtesy of John V Heymach, MD, PhD



Phase 2 CodeBreaK 100 trial evaluating sotorasib in 
pretreated KRAS p.G12C mutated

Skoulidis ASCO 2021

Skoulidis NEJM 2021

Courtesy of John V Heymach, MD, PhD



Sotorasib therapy led to a durable clinical 
benefit

objective response 37.1%  median PFS 6.8m
median duration of response 11.1 months

Skoulidis NEJM 2021

Courtesy of John V Heymach, MD, PhD



KRYSTAL-1: a phase 1/2 Study of MRTX849 
(adagrasib) in KRAS G12C mutant NSCLC

NCT03785249 Riely et al., ESMO 2021
Courtesy of John V Heymach, MD, PhD
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• Testing
• Agents: Entrectinib, 

larotrectinib

• Sequencing
• Tolerability
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• Immunotherapy
• Brain metastases
• New directions



Meet The Professor
Optimizing the Selection and Sequencing of Therapy 

for Patients with HER2-Positive Breast Cancer
Wednesday, January 12, 2022

5:30 PM – 6:30 PM ET

Tiffany A Traina, MD

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.


