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Background 
• Overexpression of human epidermal growth factor receptor 2 (HER2) has been reported to occur in approximately 10-15% 

of patients with non–small cell lung cancer (NSCLC)1; therefore, HER2 represents a potential molecular target for therapy2

• Trastuzumab deruxtecan (T-DXd), a HER2-targeting antibody-drug conjugate, was granted accelerated approval status in 
2022 by the FDA for the treatment of adult patients with unresectable or metastatic NSCLC whose tumors have activating 
HER2 (ERBB2) mutations as detected by an FDA-approved test and who have received prior systemic therapy3

• There are no HER2-targeted therapies approved or recommended for the treatment of patients with HER2-overexpressing NSCLC4-5

• DESTINY-Lung01 (NCT03505710), a multicenter, open-label, phase 2 trial of adult patients with previously treated 
unresectable or metastatic HER2-overexpressing (cohorts 1 and 1a) and HER2-mutant (cohort 2) NSCLC, demonstrated 
promising antitumor activity of T-DXd in all cohorts6,7

 − The objective response rate (ORR) by independent central review in patients with HER2-overexpressing NSCLC was 
26.5% (95% CI, 15.0-41.1) in cohort 1 and 34.1% (95% CI, 20.1-50.6) in cohort 1a, and efficacy was observed in patients 
with HER2 immunohistochemistry (IHC) 3+ and HER2 IHC2+7

• We investigated associations between baseline gene mutations in circulating tumor DNA (ctDNA) and clinical outcomes in 
patients with HER2-overexpressing NSCLC (cohorts 1 and 1a) from the DESTINY-Lung01 trial (data cutoff December 3, 2021)

 − Potential biomarkers, including activating mutations in key oncogenes (EGFR, RAS, BRAF), and other genes of interest 
were investigated

Conclusions 
• T-DXd showed clinical efficacy in patients with HER2-overexpressing NSCLC, regardless of the presence of activating 

mutations in EGFR, KRAS, or NRAS at baseline 

• Mutations in STK11 and KEAP1 were associated with shorter mPFS

• Limitations of this analysis are that it did not adjust for any differences in baseline characteristics or association between 
baseline biomarkers
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Methods Results (continued)

Results

Activating Mutations at Baseline

• The ctDNA gene alteration landscape at baseline (including gene alterations with single nucleotide variants [SNVs],  
deletions, insertions, and amplifications in 8 or more cases) is shown in Figure 2

Figure 2. ctDNA Gene Alteration Landscapea,b at Baseline 
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• At baseline, activating mutations were identified in EGFR, KRAS, NRAS, and BRAF (Table 1) 

• 4 patients had SNVs in ERBB2 (HER2), but none of these were activating mutations 

• The mutation status for each patient is available via the QR code on this poster

Table 1. Activating Mutations in Key Oncogenes and Their Prevalence at Baseline

Gene Criteria for Activating Mutation Patients, n (%)

EGFRa Oncogenic/likely oncogenic mutation in OncoKB database 16 (18.6)

KRAS
Mutations at G12/G13/A59/Q61/K117/A146

20 (23.3)

NRAS 1 (1.2)

BRAF Mutations at V600 1 (1.2)
aEGFR mutations included 7 T790M, 7 L858R, 1 S768I, 4 E746_A750del, 1 P596L, and 2 G719A. No activating mutations in ERBB2 (HER2) were detected.

Efficacy According to Mutation Status

• Among the 16 patients with EGFR-activating mutations, 13 had received prior EGFR TKI treatment and among 
the 10 patients with EGFR-activating mutations in cohort 1, 6 patients harbored the T790M mutation, whereas 
only 1 of 6 patients in cohort 1a had this mutation (Figure 3)

Figure 3. Best Percentage Change in Tumor Size From Baseline By HER2 Status, Mutation Status,  
and Prior Therapy
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• The overall ORR among the 86 evaluable patients included in the biomarker analysis was 29.1% (95% CI,  
19.8-39.9%), and the overall median PFS was 5.7 months (95% CI, 4.2-7.4 months)

• There were no clear effects of EGFR- and RAS-activating mutations on ORR and median PFS (Figures 4, 5). 
Mutations in STK11 and KEAP1 were associated with shorter median PFS; however, the number of patients 
with mutations was small (n = 12) (Figures 4, 6)

Figure 4. Efficacy ([A] ORR and [B] mPFS) According to Activating Mutation Status
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Figure 5. Kaplan-Meier Analyses for Effects of (A) EGFR and (B) RAS Activating Mutations on PFS 
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Figure 6. Kaplan-Meier Analyses for Effects of (A) STK11 and (B) KEAP1 Activating Mutations on PFS 
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Plain Language Summary
Why did we perform this research?
• Approximately 10-15% of patients with non–small cell lung cancer (NSCLC) have tumors that overexpress the protein 

human epidermal growth factor receptor 2 (HER2)1. The antibody-drug conjugate, trastuzumab deruxtecan (T-DXd), is 
approved for the treatment of patients with NSCLC who have activating mutations in the HER2 (ERBB2) gene as determined 
by an FDA-approved test. However, there are no HER2-targeted therapies approved or recommended for the treatment of  
HER2-overexpressing NSCLC. The DESTINY-Lung01 trial showed antitumor activity of T-DXd in cohorts of patients with 
HER2-mutant and HER2-overexpressing NSCLC2,3. This study investigated associations between gene mutations and 
clinical outcomes in the HER2-overexpressing cohorts of DESTINY-Lung01 to identify potential biomarkers and genes of 
interest for T-DXd treatment in this patient population.

How did we perform this research?
• Activating mutations in key cancer genes (oncogenes; EGFR, KRAS, NRAS, and BRAF) and other genes of interest at 

baseline were identified by circulating tumor DNA (ctDNA) analysis, and the effects of mutations on clinical efficacy of T-DXd 
were assessed. 

What were the findings of this research and what are the implications?
• Among 90 patients from the DESTINY-Lung01 HER2-overexpressing cohorts, 86 had samples available for ctDNA analysis. 

Activating mutations were detected at baseline in the key oncogenes EGFR, KRAS, NRAS, and BRAF. Although mutations 
in the HER2 gene were detected at baseline, none were activating/oncogenic. Mutations were detected in other genes of 
interest, including STK11 and KEAP1. Clinical efficacy of T-DXd was observed even in the presence of activating mutations 
in EGFR, KRAS, or NRAS at baseline. However, mutations in STK11 and KEAP1 were associated with shorter progression-
free survival (the median time until a patient’s cancer got worse or caused death).

Where can I access more information?
• To learn more about the DESTINY-Lung01 study, you can visit https://www.clinicaltrials.gov/study/NCT03505710
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• Among 90 patients in DESTINY-Lung01 with HER2-overexpressing NSCLC, 49 received T-DXd 6.4 mg/kg 
Q3W (cohort 1) and 41 received T-DXd 5.4 mg/kg Q3W (cohort 1a) (Figure 1) 

Figure 1. DESTINY-Lung01 Study Design 
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No stratification factors were used to assign patients. 
aPatients with clinically inactive, treated or untreated brain metastases that were asymptomatic and did not require ongoing steroid or anticonvulsant therapy were allowed to enroll. 
bHER2 overexpression was assessed by central testing using archival tissue. cPer RECIST v1.1.

• Among these 90 patients, 86 had baseline ctDNA samples that were successfully analyzed with Guardant 
Health OMNI and were included in the current analysis

• Activating mutations in key oncogenes (EGFR, KRAS, NRAS, and BRAF) and other genes of interest at baseline 
were identified by ctDNA analysis, and the effects of T-DXd on clinical efficacy (ORR and PFS) were assessed

 − For analysis of key oncogenes, NRAS and KRAS variants were considered mutant if there was mutation at 
codons G12, G13, A59, Q61, K117, or A146 

 − EGFR variants were considered mutant if variants were determined as “oncogenic” or “likely oncogenic” 
based on the OncoKB precision oncology database

 − Possible germline mutations, synonymous mutations, mutations that are not oncogenic (ie, not considered 
“likely oncogenic,” “oncogenic,” or “predicted oncogenic” based on OncoKB) with variant allele fractions 
less than 0.2, and clonal hematopoiesis of indeterminate potential mutations reported by Guardant Health 
were excluded 

 − Analyses were not adjusted for baseline characteristics and did not account for T-DXd dose

• Statistical analysis 

 − Point estimates and 2-sided 95% exact binomial CIs were calculated for ORR in each biomarker subgroup. 
The Kaplan-Meier method was used to estimate median event times with 2-sided 95% CIs calculated using 
Brookmeyer and Crowley methods
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