
Human epidermal growth factor 

receptor 2 expression across multiple 

solid tumor types: Insights from the 

ESPERANZA program

Objective

● To characterize the distribution of human epidermal growth factor 

receptor 2 (HER2) expression by immunohistochemistry (IHC) status 

across multiple advanced solid tumor types using archived tumor 

samples from the ESPERANZA (Epidemiological Study Assessing 

HER2 Status Across Solid Tumors) study (NCT06973161).

Conclusions

● HER2 expression differed across solid tumor types, with the highest 

distribution of HER2-positive (IHC 2+/3+) tumors identified in bladder 

cancer, non-small cell lung cancer (NSCLC), and endometrial cancer.

● HER2 expression of clinically relevant magnitude is observed across 

many solid tumors, supporting its role as an actionable biomarker in 

HER2-targeted therapies in the tumor-agnostic setting.

● These findings support broader consideration of HER2 testing in 

patients with advanced solid tumors to identify those who may be 

eligible for HER2-directed treatment strategies.

Introduction

• HER2 overexpression occurs across multiple solid 

tumors beyond breast and gastric cancers.1,2

• Trastuzumab deruxtecan (T-DXd) is approved in 

multiple countries for unresectable/metastatic 

HER2+ (immunohistochemistry [IHC 3+]) solid 

tumors that have progressed after prior treatment 

and/or without alternative therapy options. 3-5

• Real-world data describing the distribution of HER2 

expression (IHC 0, IHC 1+, IHC 2+, and IHC 3+) 

across solid tumors remain limited.
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Sample disposition

• A total of 2,101 samples were processed across nine tumor types.

• Valid HER2 IHC results were available for 97.2% (n=2,042) of samples, and 2.8% (n=59) 

of samples yielded indeterminate HER2 results. In situ hybridization (ISH) was not 

performed.

• Samples were predominantly obtained from Europe (79.9%), with 20.1% originating from 

North America.

• Most HER2 assessments were conducted on excisional biopsy (resection) (50.7%; 

n=1,066) or incisional biopsy (46.7%; n=981) samples, with minimal missing sample-type 

data (2.6%; n=54).

This study was sponsored by AstraZeneca and Daiichi Sankyo. In March 2019, 

AstraZeneca entered into a global development and commercialization 

collaboration agreement with Daiichi Sankyo for trastuzumab deruxtecan (T-DXd; 

DS-8201).
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Results

Table 1. HER2 expression profile by solid tumor type based on IHC score assessment

Figure 1. HER2 positivity (IHC 2+ & 3+) across tumor types
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Study Design

• This retrospective observational analysis used data from the 

ESPERANZA study (NCT06973161), which assessed 

archived tumor samples for HER2 expression across multiple 

tumor types.

• HER2 expression was assessed in all archived samples 

across multiple tumor types using HER2 IHC scores.

• Samples were archived between Jan 2017 and Dec 2022 

from patients with advanced, unresectable, or metastatic 

disease who initiated second-line or later therapy.6-8

• Data source: Validated pathology services were available 

through participating sites/networks in Denmark [1], France 

[7], Germany [3], Italy [2], Portugal [1], Spain [4], 

United Kingdom (UK) [3], and US [ 2]. 

• Samples were analyzed by local testing in Europe and 

central testing in the US. HER2 IHC testing used validated 

assays, followed a harmonized global protocol, and was 

scored using the American Society of Clinical Oncology 

(ASCO)/College of American Pathologists (CAP) gastric 

scoring criteria.9 

Statistical Analyses

• For patients with more than one test, the assessment 

closest to and before the index date was used to estimate 

tumor-specific IHC score distributions (0, 1+, 2+, 3+, or 

indeterminate) and corresponding 95% CIs.

HER2 expression across different tumor types 

• HER2 expression was identified across all tumor types evaluated, with substantial 

variability in distribution.

• Bladder cancer showed the highest prevalence of HER2 IHC 3+ (16.7%) followed 

by NSCLC which also demonstrated relatively high rates of IHC 3+ (6.2%).

• Among HER2-positive tumors (IHC 2+ & IHC 3+), the highest percentages were 

observed in bladder cancer (54.0%), followed by NSCLC (27.7%), endometrial 

cancer (25.8%) and pancreatic cancer (24.7%) (Figure 1).
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Discussion

• HER2 IHC3+ frequency was broadly consistent across most tumor types and aligned closely with estimates reported in a large real-world cohort by Bryant et al.,10 the largest 

absolute differences were observed in NSCLC (+4.3% [6.2% in current study vs.1.9% in Bryant et al]) and bladder cancer (+2.8% [16.7% in current study vs.13.9% in Bryant et al]). 

• The observed differences in NSCLC and bladder cancer may reflect variations in cohort characteristics and testing practices, including geographical representation, sample collection 

timing, single-site versus multicenter testing, HER2 scoring variability in non-breast/non-gastric tumors, tumor heterogeneity, and assay use.

• HER2 testing was primarily conducted using the Roche Ventana 4B5 and 

HercepTest Dako assays, representing 61.6% (n=1,294) and 24.7% (n=518) of 

tests, respectively.

*Indeterminate category included patients whose HER2 status could not be definitively classified as IHC 0, 1+, 2+, or 3+, potentially due to insufficient 

tissue for successful testing or inadequate sample quality for definitive biomarker testing.

All values in the table are presented as n (%).

HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry

HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry
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