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Prevalence of HER2-ultralow Among 

Advanced Breast Cancer Patients with 

Historical IHC 0 Status

Objective
• To assess the prevalence of HER2-ultralow expression in patients with advanced BC based 

on re-scored HER2 IHC 0 biopsy slides 

Conclusions
• About 3 in 5 advanced BC patients originally classified as HER2 IHC 0 met the HER2-

ultralow criteria by at least one pathologist, implying that significant number of additional 

patients may benefit from HER2 targeted therapy.

• The relatively low concordance between HER2 expert pathologists in identifying lower levels 

of HER2 expression suggests the need for increased precision enabled by digital tools, 

leveraging AI, training for community practice pathologists, and continuing to follow best 

practice recommendations in determining HER2 IHC status.

Introduction

• Historically, patients with BC were classified as 

HER2-positive (IHC 3+ or IHC 2+/ISH+) or HER2-

negative (IHC 0, IHC 1+ and IHC 2+/ISH- )1

• The recent approval of trastuzumab deruxtecan (T-

DXd) based on DESTINY-Breast06 and DESTINY-

Breast04 clinical trials is leading to reconsideration of 

the HER2-negative spectrum to include HER2-low 

(IHC1+ or IHC 2+/ISH-), HER2-ultralow (IHC 0 with 

membrane staining) and IHC 0 with no membrane 

staining.2-3

• With the advent of T-DXd as a treatment option for 

this patient population, it is crucial to determine the 

prevalence of HER2-ultralow in the U.S. for 

personalized treatment strategies.

Methods

• A retrospective study was conducted for patients with advanced 

BC (stages III-IV) who had HER2-stained tissue biopsies 

documented as IHC 0 within Mayo Clinic Electronic Medical 

Records (EMR) data between 2017-2023

• Of all advanced BC patients with available biopsies, the most 

recent biopsy slides from any local or metastatic tissue/site (one 

per patient) for 300 patients were selected for analysis. 

• Patients who received systemic treatment for another primary 

cancer (except non-melanoma skin cancer), participated in a 

clinical trial, had <2 clinical visits or had a record of HER2-

positive criteria during the study observation period (January 

2018–January 2023) were excluded.

Plain language summary

Why did we perform this research? 

Advanced breast Cancer patients historically classified as IHC 0 but who meet 

HER2-ultralow criteria (very low levels of HER2 protein expression detected) can 

also benefit from HER2-targeted therapy - trastuzumab deruxtecan.1 This study 

aimed to assess the prevalence of HER2-ultralow expression among US patients 

with advanced BC historically classified as IHC 0.

How did we perform this research?

This retrospective study was conducted using archived HER2 IHC 0 biopsy 

samples from 300 advanced BC patients identified using EHR data (Jan 2017-

Jan 2023) from 3 Mayo Clinic sites in the US. One biopsy slide per patient was 

digitized, scanned, and independently re-scored by two Mayo Clinic pathologists. 

What were the findings of this research and what are the implications? 

About 3 in 5 advanced BC patients originally classified as HER2 IHC 0 met 

HER2-ultralow criteria as reviewed by at least one pathologist, implying that 

significant number of additional patients may benefit from HER2 targeted therapy. 

As expected, relatively low concordance was observed between pathologists in 

identifying lower levels of HER2 expression suggesting the need for development 

of best practices, more training and leveraging AI assisted digital tools for 

classification of lower levels of HER2 expression. 
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Results

• A total of 300 patients were identified and re-scored. Most (97%, n=292) had IHC 0 documentation within 30 days of the reviewed biopsy slide. 

• The mean (SD) patient age was 57.8 (13.5) years, and most patients were White (89%). Majority were HR+ (63.67%) with median no. of metastatic sites 3.0 [2.0, 4.0]. 

• Most patients (95%, n=285) remained classified as IHC 0 (either HER2-ultralow or no observable staining) by at least one pathologist. Of these, 60% (n=171) were determined as HER2 ultra-low by at least 

one pathologist (Figure 1). HER2-ultralow prevalence per pathologist ranged from 43% to 45% (Figure 1).

• The overall inter-pathologist concordance rate was 57% (Table 1). Patients with no observable HER2 IHC staining accounted for 61% of the concordant patients (n/N=104/171; Table 1).

Table 1. Concordance Among Pathologists’ Review of IHC Biopsy Slidesa

a Categorization of Cohen’s kappa values: ≤ 0.20, Poor quality of agreement; 0.21–0.40, Fair; 0.41–0.60, Moderate; 

0.61–0.80, Good; 0.81–1.0, Very good.
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• One biopsy slide per patient (IHC assay: VENTANA Pathway anti-

HER2/neu (4B5) Rabbit Monoclonal Primary Antibody) was 

digitized and scanned at 40x magnification and 0.26µm/pixel scan 

resolution leveraging dynamic Z-stacks of each high-power field for 

real-time focus assessment and continual refinement. 

• Two board-certified pathologists from Mayo Clinic (who were 

blinded to the previous interpretations of each specimen) 

independently scored and reported HER2 status and tumor stain 

percentage for each slide based on 2023 ASCO-CAP guidelines.3

• Patients were considered HER2-ultralow if their biopsy slide was 

scored as IHC 0 with (1-10%) membrane staining.

• Cohen’s κ was used to quantify agreement between pathologists. 

Figure 2. Slide Images (unanimously scored by all pathologists as: A) having no observable staining; B) HER2-ultralow (annotated staining with arrows); C) IHC 1+
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Figure 1. Estimated HER2 Ultra-low Prevalence Among Patients With IHC 0 Advanced BC 
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