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HER2 in NSCLC

1. Uy NF et al. Cancers 14:4155, 2022

2. Brazel D et al.BioDrugs 36:777, 2022

• HER alterations include –
- Overexpression – IHC (2-20%)
- Amplification – FISH (~3%)
- Mutations – NGS (2-4%)
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• HER2 mutations seen in 2-4% of advanced NSCLC

• Most common – A775_G776insYVMA

• Mutations lead to constitutive activation of the receptor which is ligand 

independent (true oncogenic driver mutation)

• Associated with female sex and never smokers

• Can be a mechanism of resistance to TKIs

• OS with “standard therapies” – 19-24 months – ORR to CPI 7%, PFS 2.1 mos

HER2 Mutations in NSCLC

Brazel D et al. Biodrugs 36:717-29, 2022
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HER2 in NSCLC

1. Uy NF et al. Cancers 14:4155, 2022

2. Brazel D et al.BioDrugs 36:777, 2022

• HER alterations include –
- Overexpression – IHC (2-20%)
- Amplification – FISH (~3%)
- Mutations – NGS (2-4%)

• Therapeutic approaches
- TKIs
- Monoclonal antibodies
- ADCs
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ORR (%) Median PFS (mos)

Pyrotinib1,2,3 19-53 5.6-6.9

Poziotinib4,5 27-28 5.5

Tarloxotinib6 22 n/a

Afatinib7 8 4.0

Dacomitinib8 12 3.0

Neratinib9 0 3.0

Neratinib + temsirolimus9 19 4.1

TKIs in HER2 exon 20 Mutations in NSCLC

1. Wang Y et al. Ann Oncol 30:447-55, 2019
2. Zhou C et al. J Clin Oncol 38:2753-61, 2020
3. Song Z et al BMC Med 20:42, 2022
4. Elamin YY et al. J Clin Oncol 40:702-9, 2022
5. Le X et al. J Clin Oncol 40:710-8, 2022
6. Liu SV et al. Ann Oncol 31:S1189, 2020
7. Dziadziuszko R et al J Thorac Oncol 14:1086-94, 2019
8. Kris MG et al Ann Oncol 26:1421-27, 2015
9. Gandhi L et al. J Thorac Oncol 12:S358, 2017
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Comparison of Toxicities with TKIs and HER2 Targeting ADC (Any Grade)
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Excerpted from prescribing information accessed Jun & Aug 2022
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• Traztuzumab – two studies including HER2 overexpressors or mutations – 0% ORR

• Traztuzumab – chemo combinations in HER2 overexpressing NSCLC including a RPhII
– “negative”

• Pertuzumab – single study as single agent – 0% ORR

• 2nd line pertuzumab, traztuzumab and docetaxel in HER2 mutated NSCLC – ORR 29%, 
median PFS 6.8 months

• Patient selection an issue in all of these studies

Monoclonal Abs in HER2-altered NSCLC

1. Kinoshita I et al. Ann Oncol 29:viii540, 2018
2. Lara PN et al. Clin Lung Cancer 5;231-6, 2004
3. Langer C et al. Lung Cancer 22:1180-7, 2004
4. Zinner RG et al. Lung Cancer 44:99-110, 2004
5. Gatzemeier U et al. Ann Oncol 15:19-27, 2004
6. Herbst RS et al. Clin Cancer Res 13:6175-81, 2007
7. Mazieres J et al. J Clin Oncol 39:9015, 2021 
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• T-DM1 – ado-trastuzumab emtansine

- ph II basket trial – 18 HER2 mutant pts – ORR 44%, PFS 5 mos

- ph II trial – HER2 altered pts – ORR 7-20%

- ph II trial – HER2 mutant pts only – ORR 38%, PFS 2.8 mos

• T-DXd – fam-trastuzumab deruxtecan

ADCs in HER2-altered NSCLC

1. Li BT et al. J Clin Oncol 36:2532-37, 2018
2. Hotta K et al. J Thorac Oncol 13:273-9, 2018
3. Peters S et al. Clin Cancer Res 25:64-72, 2019
4. Iwana E et al. Eur J Cancer 162:99-106, 2022 
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Trastuzumab Deruxtecan (T-DXd) Is an ADC Designed 

to Deliver an Optimal Antitumor Effect

1. Nakada T, et al. Chem Pharm Bull (Tokyo). 2019;67(3):173-185. 2. Ogitani Y, et al. Clin Cancer Res. 2016;22(20):5097-5108. 3. Trail PA, et al. Pharmacol Ther. 2018;181:126-142. 

4. Ogitani Y, et al. Cancer Sci. 2016;107(7):1039-1046.

T-DXd is an ADC with 3 components:

A humanized anti-HER2 IgG1 mAb with the same amino acid sequence 

as trastuzumab

A topoisomerase I inhibitor payload, an exatecan derivative

A tetrapeptide-based cleavable linker

10

Humanized anti-HER2 

IgG1 mAb1-3

Deruxtecan1,2

Topoisomerase I inhibitor payload 

(DXd=DX-8951f derivative)aThe clinical relevance of these features is under investigation.

Payload mechanism of action: 

topoisomerase I inhibitor a,1,2

High potency of payload a,1,2

High drug to antibody ratio ≈ 8 a,1,2

Payload with short systemic half-life a,1,2

Stable linker-payload a,1,2

Tumor-selective cleavable linker a,1,2

Bystander antitumor effect a,1,4
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• Study objective

▪ To evaluate the efficacy and safety of trastuzumab deruxtecan in patients with 

HER2-mutated NSCLC in the DESTINY-Lung01 study

Primary endpoint

• ORR (ICR)

Secondary endpoints

• DCR, DoR, PFS, OS, safety

Cohort 1: 

HER2-expressing (IHC3+ or IHC2+)

trastuzumab deruxtecan 6.4 mg/kg q3w

(n=90)

Key patient inclusion criteria

• Unresectable/metastatic non-

squamous NSCLC

• Relapsed/refectory to standard 

treatment

• HER2 expressing or HER2-

activating mutation

• No prior HER2-targeted therapy

• CNS metastasis allowed

Cohort 2:

HER2-mutated

trastuzumab deruxtecan 6.4 mg/kg q3w

(n=91)

RR: 

24%

RR: 

50%

Key patient inclusion criteria

• Unresectable/metastatic non-

squamous NSCLC

• Relapsed/refectory to standard 

treatment

• HER2 expressing or HER2-

activating mutation

• No prior HER2-targeted therapy

• CNS metastasis allowed

RR: 

24%

DESTINY-Lung01: Interesting observation

Li BT, et al. Ann Oncol 2021
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DESTINY-Lung02
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DESTINY-Lung02: Baseline Characteristics and Efficacy Summary

Mark A. Socinski, MD



@TLCconference     #TexasLung24Speaker:

DESTINY-Lung02:  Best Percent Change in Tumor Size by BICR with T-DXd 5.4 

mg/kg (N=102) 
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DESTINY-Lung02: Overall Safety Summary
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DESTINY-Lung01 and -02: Exploratory Pooled Brain Metastases Analyses

Mark A. Socinski, MD

Planchard, D et al.  ESMO 2023
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DESTINY-Lung01 and -02: IC Objective Response Rates & Best Overall 

Response (BICR) 
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Comparison of Toxicities with TKIs and HER2 Targeting ADC 

(Any Grade)
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Excerpted from prescribing information accessed Jun & Aug 2022
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DESTINY-Lung04

19

Li B et al. ASCO 2022. Abstract TPS9137.
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HER2 Overexpression in Advanced NSCLC

HER2 in NSCLC Frequency

Overexpression (IHC 2+ and 3+)1,2,7-9 15‒30%

Overexpression (IHC 3+ only)2,8,9 2‒6%

Amplification (ISH)1,8,10 2‒6%

Mutations1,8,11-13 1‒5%

1. Liu L, et al. J Thorac Oncol 2010. 2.  Nakamura H, et al. Cancer 2005. 3. Bunn PA, et al. Clin Cancer Res. 2001.
4. Kern JA, et al. Am J Respir Cell Mol Biol. 1992. 5. Roche internal data on file. 6. Li  BT, et al. J Thorac Oncol. 2016. 
7. Bansal P, et al. Front Oncol 2016. 8. Heinmoller P, et al. Clin Cancer Res 2003. 9. Menard S, et al. Ann Oncol 2001.  
10. Peters S, et al. Transl Lung Cancer Res 2014. 11. Rothschild SI. Cancers 2015. 12. Pellegrini C, et al. Clin Cancer Res 2003. 
13. Buttitta F, et al. Int J Cancer 2006.
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• 192 HER2-positive (IHC 3+) previously treated, metastatic solid tumors enrolled 

in 3 multi-center trials

• DESTINY-PanTumor02 – ORR – 51.4%, DoR – 19.4 mos

• DESTINY-Lung01 – ORR – 52.9%, DoR – 6.9 mos

• DESTINY-CRC02 – ORR – 46.9%, DoR – 5.5 mos

April 5, 2024 - FDA grants accelerated approval for traztuzumab

deruxtecan in HER2- positive (IHC 3+) solid tumors
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• ELVN-002

• ABT-101

• BAY2927088

• DB-1303

• Furmonertinib

• DS-8201a

• Inetetamab + pyrotinib

Agents currently under investigation in the HER2 

space………….

•DZD9008

• Zongertinib

• STX-721

• FWD1509

•HS-10376

• SHR-A1811

Clinicaltrials.gov accessed April 15, 2024
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• HER2 mutations should be assessed in all newly diagnosed mNSCLC pts

• NGS is optimal platform (consider IHC for overexpression)

• Currently available TKIs and MoAbs have limited activity

• Trastuzumab deruxtecan (T-DXd) is standard 2nd-line therapy for patients with 

HER2-mutated mNSCLC who have progressed on 1st-line chemotherapy (with 

or without immunotherapy)

• Monitor closely for ILD

• DESTINY-Lung04 will define role of T-DXd in the 1st line setting 

Conclusions

Mark A. Socinski, MD


