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HER-2 in Non–Small–Cell Lung Cancer 
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HER/erbB family

HER/erbB family of growth 
factor receptors, which 
includes EGFR (HER1 or 
erbB1), HER2/neu (erbB2), 
HER3 (erbB3), and HER4 
(erbB4)

ASCO SEP 2021
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HER-2 in NSCLC
3% of nonsquamous NSCLC

Gene mutation (1%-4%), gene amplification (2%-5%), and 
protein over-expression (2%-30%)

HER2 mutation and amplification: associated with females, 
never-smoking history, poor prognosis, slightly younger age, 
higher incidence of brain metastases 

Mutually exclusive to EGFR, KRAS, NRAS, ALK, PI3KCA, and 
BRAF 

In-frame exon 20 insertions occur in 83% of all HER2-mutant 
NSCLC 

Gain of HER2 protein expression in general, cannot serve as a 
surrogate marker for HER2 mutation 

ASCO SEP 2021 

ESMO Open. 2021 Oct;6(5):100260

Cancer Treat Rev . 2020 Jun;86:101996
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Treatment of HER mutant NSCLC

Limited and varied results have been reported for responses to immune-checkpoint 
inhibitors in this population, with 6 to 27% of patients having an objective response to 
treatment 

First line ICI +/- chemo (21 pts): ORR is 52% (95% CI: 30%–74%), median PFS is 6 months 

ESMO Open. 2021 Oct;6(5):100260

J Thorac Oncol . 2021 Nov;16(11):1952-1958
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Antibody-drug conjugates (ADC) mechanism of action

Chau CH, et al, Lancet 2019
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ADCs in development in NSCLC 

Reuss et al. Clin Lung Cancer 2021
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ADCs targeting HER-2 overexpression 

Peters et al. Clin Cancer Res 2019

Hotta et al, J Thorac Oncol 2018

Li, IASLC 2022



©2023 Mayo Foundation for Medical Education and Research  |  WF1047800-8

Trastuzumab emtansine (TDM1) targeting HER-2 mutation

Li et al. J Clin Oncol 2018  

RR: 44% (8/18, 95% CI:22-69%) 

PFS = 5 m 
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Trastuzumab emtansine (TDM1) targeting HER-2 mutation

Li et al. J Clin Oncol 2018  
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Trastuzumab Deruxtecan in HER2-Mutant

NSCLC (DESTINY-Lung 01)

Li B, N Engl J Med. 2022 Jan 
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Demographic and Clinical Characteristics 
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Response to trastuzumab Deruxtecan
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Response to trastuzumab Deruxtecan
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Response by biomarkers
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Response to trastuzumab Deruxtecan
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Safety

• Trastuzumab deruxtecan 

was withdrawn in 16 

patients and interrupted 

in 8 patients 

Li B, et al, N Engl J Med. 2022 Jan 

Li B, N Engl J Med. 2022 Jan 
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Swain et al. Cancer Treat Rev 2022

Bob Li, IASLC 2022

Drug-induced pneumonitis 
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Discussion

Efficacy was consistently observed across different subgroups, including those who had previously 
been treated with a HER2 TKI and those with CNS metastasis

Excluded patients previously treated with HER2 Ab or ADC

CNS surveillance was not performed systematically in all patients, which makes it impossible to 
assess anti-CNS tumor activity comprehensively

Response % were similar between pts +/- CNS metastasis

Responses were seen in patients with different mutation subtypes located across the extracellular 
and kinase domains of the HER2 protein

Responses were observed in the majority of the small number of patients with no detectable HER2 
expression as assessed by IHC analysis or gene amplification
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Discussion

HER targeted therapy in NSCLC:

• HER2 tyrosine kinase inhibitors and antibodies - ORR 0 to 30% 

• Trastuzumab emtansine - ORR 44%, median PFS 5 months, small size

Preclinical studies: the internalization and ubiquitination of an ADC are mostly dependent on the 
presence of an HER2 mutation or amplification rather than that of a simple HER2 over-expression 
(cohort1 vs. cohort2)
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Ongoing Trials

DESTINY-Lung02: lower dose of 5.4mg/kg  

DESTINY-Lung03: phase Ib trial, T-Dxd + durvalumab + chemotherapy as a first-line treatment 

DESTINY-Lung04: open-label, randomized, multicenter, phase III, T-Dxd vs. SoC as a first-line 
treatment

NCT04042701: phase Ib, T-Dxd + pembrolizumab 

HUDSON umbrella study: phase II, T-Dxd + durvalumab in HER2-altered NSCLC its who progressed 
on anti-PD-1/PD-L1 containing therapy
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Thank you

Lou.Yanyan@mayo.edu

mailto:Lou.Yanyan@mayo.edu

	Slide 1
	Slide 2: HER/erbB family
	Slide 3
	Slide 4: Treatment of HER mutant NSCLC
	Slide 5: Antibody-drug conjugates (ADC) mechanism of action
	Slide 6: ADCs in development in NSCLC 
	Slide 7: ADCs targeting HER-2 overexpression 
	Slide 8: Trastuzumab emtansine (TDM1) targeting HER-2 mutation
	Slide 9: Trastuzumab emtansine (TDM1) targeting HER-2 mutation
	Slide 10: Trastuzumab Deruxtecan in HER2-Mutant NSCLC (DESTINY-Lung 01) 
	Slide 11: Demographic and Clinical Characteristics 
	Slide 12: Response to trastuzumab Deruxtecan
	Slide 13: Response to trastuzumab Deruxtecan
	Slide 14: Response by biomarkers
	Slide 15: Response to trastuzumab Deruxtecan
	Slide 16: Safety
	Slide 17: Drug-induced pneumonitis 
	Slide 18: Discussion
	Slide 19: Discussion
	Slide 20: Ongoing Trials
	Slide 21: Thank you Lou.Yanyan@mayo.edu 

