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Novel Targets:
HER2, NRG1, TROP2, CEACAM5, and HER3



Novel Targets

Skoulidis and Heymach, Nat Rev Cancer 2019; Hu et al Nature Cancer 2021

Cell surface proteins
TROP2, CEACAM5, HER3

Rare genomic alterations
HER2, NRG1



Mechanisms of Action of Therapeutic Monoclonal Antibodies

Zinn et al Nature Cancer 2023; Tsao et al Cancer Research 2021



Mechanism of Action of Antibody Drug Conjugates (ADCs)

Chau et al Lancet 2019; Drago et al Nature Rev Clin Onc 2021  



HER2 in NSCLC 

Hyman et al Nature 2018;  Yu et al  Frontiers in Oncol 2022.  

HER2 mutations occur in 1-3% of NSCLC

• Exon 20 insertions (YVMA variant 85%)

• Point mutations in the tyrosine kinase, 
transmembrane, and extracellular 
domains

Little overlap with gene amplification or protein 
expression 



HER2: Treatment Strategies

Rolfo and Russo, Cancer Discovery 2020



EGFR/HER2 TKIs in HER2 mutant NSCLC

Slide courtesy of Z Piotrowska



Ongoing development of HER2 selective TKIs

Wilding et al Nature Cancer 2022; Opdam et al AACR-NCI-EORTC 2022



HER2 ADC: Trastuzumab deruxtecan

Smit et al WCLC 2020

• Humanized anti-HER2 IgG1 mAb with same amino acid sequence as trastuzumab
• Tetrapeptide based cleavable linker
• Topoisomerase I inhibitor payload, an exatecan derivative



HER2 Trastuzumab Deruxtecan DESTINY Lung01 study Design

Smit et al WCLC 2020



Trastuzumab Deruxtecan in HER2 mutant NSCLC (DESTINY-Lung01)

Li et al NEJM 2021



Trastuzumab Deruxtecan Adverse Events

Li et al NEJM 2021



Trastuzumab deruxtecan: what is the right dose? DESTINY-Lung02

Goto et al ESMO 2022



HER2 ADC: Trastuzumab deruxtecan safety profile by dose

Goto et al ESMO 2022



HER2 Trastuzumab Deruxtecan in HER2 overexpressing NSCLC

Nakagawa et al, WCLC 2020; Li et al Cancer Discovery 2020



NRG1 fusions

Jonna et al CCR 2019; Nagasaka and Ou Trends in Cancer 2022 

• Fusion of NRG1 with a partner gene
• 0.2% of all solid tumors
• Enriched in KRAS WT PDAC and invasive 

mucinous adenocarcinoma of lung
• NRG fusion proteins bind and activate HER3



NRG1: Treatment Strategies

Dimou and Camidge CCR 2019 



NRG1: Seribantumab

Carrizosa et al ASCO 2022

• Humanized anti-HER3 IgG2 mAb
• Competes with NRG1 to bind HER3
• Prevents dimerization and phosphorylation of HER3 with other HER2 family 

members



NRG1: CRESTONE Study Design

Carrizosa et al ASCO 2022



NRG1: CRESTONE study Seribantumab Adverse Events

Carrizosa et al ASCO 2022



NRG1: CRESTONE study Seribantumab Efficacy

Carrizosa et al ASCO 2022



NRG1: Zenocutuzumab

• Bispecific antibody with enhanced ADCC activity
• Docks on HER2 and blocks NRG1 interaction with HER3, preventing heterodimerization

Schram et al ASCO 2022



NRG1: Zenocutuzumab eNRGy and EAP trials

Schram et al ASCO 2022



NRG1: Zenocutuzumab Adverse Events

Schram et al ASCO 2022



NRG1: Zenocutuzumab Efficacy

Schram et al ASCO 2022



TROP2

Goldenberg et al Oncotarget 2018; Liu et al Pharmacol Therapeutics 2022



TROP2 ADCs: Sacituzumab Govitecan

Tagawa et al, ESMO 2019; Levy et al, WCLC 2021



Sacituzumab in NSCLC

28
Heist et al, JCO 2017

• Tetrapeptide based cleavable linker



EVOKE-1

29
Garassino et al, ASCO 2022



EVOKE-2

Garon et al, ASCO 2022



TROP2 ADCs: Datopotamab Deruxtecan

Levy et al, WCLC 2021

• Humanized anti-TROP2 IgG1 mAb
• Tetrapeptide based cleavable linker
• Topoisomerase I inhibitor payload, an exatecan derivative



Datopotamab deruxtecan: TROPION PanTumor01 Study Design

Heist et al WCLC 2019; Meric-Bernstam et al ASCO 2021; Garon et al, WCLC 2021



TROP2: Datopotamab deruxtecan Adverse Events

Garon et al, WCLC 2021



TROP2: Datopotamab deruxtecan TROPION PanTumor01 Efficacy in NSCLC 

Garon et al, WCLC 2021



TROPION-Lung01

Yoh et al, ASCO 2021



TROPION-Lung02

Levy et al, WCLC 2022



TROPION-Lung02 Pt Characteristics

Levy et al, WCLC 2022



TROPION-Lung02 Safety and Efficacy – Preliminary Data

Levy et al, WCLC 2022



Ongoing trials of Sacituzumab govitecan and Datopotamab deruxtecan

TROPION-Lung01 III Dato-DxD
Docetaxel

2L/3L NCT04656652

TROPION-Lung02 IB Dato-DxD + pembro
+ pembro + platinum

1L/2L NCT04526691

TROPION-Lung04 IB Dato-DxD + durva
+ durva + platinum

1L/2L NCT04612751

TROPION-Lung05 II Dato-DxD Genomic 
alterations

NCT04484142

TROPION-Lung07 III Dato-DXd + pembro + platinum
Dato-Dxd +  pembro
Pembro + pemetrexed + platinum

1L
PDL1 < 50%

NCT05555732

TROPION-Lung08 III Dato-Dxd +  pembro
Pembro

1L
PDL1 > 50%

NCT05215340

EVOKE-1 III Sacituzumab
Docetaxel

2L/3L NCT05089734

EVOKE-2 II Sacituzumab + pembro
Sacituzumab + pembro + platinum

1L NCT05186974



Other TROP2 ADCs in clinical development

From clinicaltrials.gov



CEACAM5

Beauchemin and Arabzadeh Cancer Metastasis Rev 2013; Zhou et al, J Histochem Cytochem 2015



CEACAM5 ADC: SAR408701

Gazzah et al ASCO 2020



CEACAM5 ADC Study Design: SAR408701

Gazzah et al ASCO 2020



CEACAM5 ADC: SAR408701 Adverse Events

Gazzah et al ASCO 2020



CEACAM5 ADC: SAR408701 Efficacy

Gazzah et al ASCO 2020



HER3

Gaboriet et al Hum Vacc Immuno 2015; Gespach CCR 2011



HER3 ADC: Patritumab Deruxtecan

Janne et al ASCO 2021

• Humanized HER3 IgG1 mAb
• Tetrapeptide based cleavable linker
• Topoisomerase I inhibitor payload, an exatecan derivative



HER3 ADC: U31402-A-U102 Patritumab Deruxtecan Study Design

Janne et al ASCO 2021



HER3 ADC: Patritumab Deruxtecan Adverse Events

Janne et al ASCO 2021



HER3 ADC: Patritumab Deruxtecan Efficacy

Janne et al Cancer Discovery 2022



HERTHENA Lung 01 (NCT04619004)

Primary endpoint: ORR by BICR per RECIST 1.1
Secondary endpoints: DOR, PFS, ORR, DCR, OS, safety, time to 
response

Janne et al ASCO 2021



HERTHENA Lung 02 (NCT05338970)

Primary endpoint: PFS by BICR per RECIST 1.1
Secondary endpoints: PFS by inv, ORR, DOR, DCR, time to response, safety



Selected Antibody and ADC Treatment Strategies for Novel Targets

Desai et al Lung Cancer 2021

HER2 Trastuzumab deruxtecan

HER3 Patritumab deruxtecan

NRG1 Seribanumab
Zenocutuzumab

TROP2 Sacituzumab govitecan
Datopotamab deruxtecan

CEACAM5 SAR408701


