
Objectives
• To assess the prevalence of human epidermal growth factor receptor 2 (HER2) 

low expression (ie, immunohistochemistry [IHC] 1+/2+ and in situ hybridization 
[ISH] unamplified) in different breast cancer subtypes in a real-world cohort using 
current American Society of Clinical Oncology (ASCO)/College of American 
Pathologists (CAP) guidelines using the real-world data (RWD) sample set

• To determine concordance between the HercepTest and VENTANA 4B5 assays 
in identifying tumor HER2 low expression using the concordance cohort samples

Conclusions
• There is a substantial breast cancer patient population with HER2 low 

expression; using the VENTANA 4B5 assay in the RWD sample set, the HER2 
low population was: 
‒ >50% in hormone receptor (HR) positive breast cancer samples
‒ 38.3% in triple negative breast cancer samples

• These patients could be candidates for emerging HER2-targeted therapies; 
therefore, it will be important to accurately identify HER2 low expression in 
patients who are identified as HER2 negative
‒ Choice of assay may impact identification of HER2 low expressing patients

‒ VENTANA 4B5 identified a higher proportion of HER2 low cases than 
HercepTest

‒ Clinical relevance of this finding will depend on the outcomes of ongoing 
clinical trials

‒ Both core needle biopsies (CNBs) and resection samples may be suitable for 
determining HER2 low status, as both demonstrate similar prevalence

Background
• Determination of HER2 expression is central to making 

treatment decisions for patients with breast cancer1

‒ The definition of HER2 positive breast cancer (ie, IHC 
3+/IHC 2+ and ISH amplified) is based on the HER2 
expression in the population of patients with breast cancer 
who are eligible for treatment with trastuzumab 

• For HER2 negative patients, differentiating those whose tumors 
are HER2 low (ie, IHC 1+/IHC 2+ and ISH unamplified) from 
those with lesser or no HER2 expression (ie, IHC 0) has 
previously not been relevant for treatment decisions2

‒ HER2-targeted therapies have shown limited efficacy for 
patients with HER2 low expression

‒ There are currently no approved HER2-targeted therapies 
for these patient subgroups

• Trastuzumab deruxtecan (T-DXd) is an antibody-drug 
conjugate composed of an anti-HER2 antibody, a cleavable 
tetrapeptide-based linker, and a membrane-permeable 
topoisomerase I inhibitor payload3,4

• T-DXd is approved for the treatment of patients with:

‒ HER2 positive metastatic breast cancer that has 
progressed on ≥2 anti-HER2 therapies (United States 
[US]/European Union/United Kingdom), after 
chemotherapy (Japan), or after trastuzumab emtansine 
(Canada)

‒ HER2 positive metastatic gastric cancer who have 
received a prior trastuzumab-based regimen (US) or with 
disease that progressed after chemotherapy (Japan)

• T-DXd has demonstrated significant antitumor activity in heavily 
pretreated patients with HER2 positive metastatic breast 
cancer5

Methods
RWD Sample Set
• Real-world clinical test results were collated for consecutive samples 

(N=3750) from patients with breast cancer tested December 2018 to April 
2020 using the VENTANA 4B5 IVD 

• Anonymized data were sourced from 3 large US anatomic pathology 
labs (CAP/CLIA) by Avaden BioSciences, Seattle, WA

Concordance Cohort
• Formalin-fixed, paraffin-embedded, clinical breast cancer samples 

(N=500; Avaden BioSciences) were selected using local HER2 testing 
results to create a cohort of 250 CNBs and 250 resections that 
represented the possible range of staining, but with a focus on HER2 0 
and HER2 low (Table 1)

• Serial sections from each case were stained at a CAP/CLIA lab using 
the VENTANA 4B5 and HercepTest pharmDx IHC assays and assessed 
by a single experienced pathologist using the ASCO/CAP 2018 scoring 
guidelines

• All HER2 2+ cases without a known ISH status were subsequently 
tested with the HER2 IQFISH pharmDx assay (Agilent) and assessed 
using the ASCO/CAP 2018 HER2 ISH testing guidelines (testing 
managed by Avaden BioSciences)

Definitions of Patient HER2 Status
• Patient HER2 status is presented as: 

‒ HER2 0 (IHC 0)

‒ HER2 low (IHC 1+ and IHC 2+/ISH unamplified) 

‒ HER2 positive (IHC 3+ and IHC 2+/ISH amplified)
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Results 
Table 2. Demographics and Characteristics of the 
RWD Sample Set and the Concordance Cohort

NA, not applicable. 
a The intermediate tumor grade cases were grouped into the higher tumor grade 
category.
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• Responses to T-DXd have also been observed in patients with 
HER2 low expression6

• T-DXd efficacy in HER2 low breast cancer is currently being 
evaluated in two phase 3 clinical trials

‒ DESTINY-Breast04: patients with HER2 low breast cancer 
that has spread or cannot be surgically removed7

‒ DESTINY-Breast06: patients with HER2 low HR positive 
breast cancer whose disease has progressed on 
endocrine therapy in the metastatic setting8

• Other drugs under investigation for patients with HER2 low 
breast cancer include margetuximab, SYD985, ARX788, A166, 
PF-06804103, FS-1502, MCLA-128, ZW25, BTRC4017A, and 
IBI3152

• With the advent of novel therapies in HER2 low breast cancer, 
identifying HER2 low IHC categories will become relevant in 
making treatment decisions for patients with breast cancer

• HercepTest (Dako, Agilent) and VENTANA 4B5 (Ventana 
Medical Systems, Roche Tissue Diagnostics) are 2 of the most 
commonly used HER2 IHC in vitro diagnostics (IVDs) in the US 
and are approved for use by diagnostic regulators globally to 
identify patients with HER2 positive breast cancer in 
conjunction with an ISH assay

‒ These assays are intended for use in identifying HER2 
positive expression, but could have utility in identifying 
HER2 low expression 

• The current study aimed to assess:

‒ Prevalence of HER2 low expression across different breast 
cancer subtypes

‒ Concordance between the HercepTest and VENTANA 4B5 
assays in identifying tumor HER2 low expression 

• In the RWD sample set, 3727 had complete HER2 IHC and 
ISH results (Table 2)

Table 1. Concordance Cohort: HER2 Prevalence in Samples 
From Local Testing

• Substantial prevalence of HER2 low expression (28.1-55.2%) 
was found across all breast cancer subtypes (Table 3)

‒ 55.2% of HR positive breast cancer had HER2 low 
expression (Figure 1)

‒ 38.3% of triple negative breast cancer had HER2 
low expression

Table 3. RWD Sample Set: HER2 Low Prevalence by 
Breast Cancer Subtype

Subtype

HER2 0
prevalence
(95% CI), %

HER2 low
prevalence 
(95% CI), %

HER2 positive
prevalence 
(95% CI), %

HR positive, 
n=3086

34.1 
(32.4-35.8)

55.2 
(53.4-57.0)

10.7 
(9.6-11.8)

HR negative, 
n=530

45.3 
(41.0-49.6)

28.1 
(24.3-32.1)

26.6 
(22.9-30.6)

Triple negative, 
n=389

61.7 
(56.7-66.6)

38.3 
(33.4-43.3)

NA

Total breast 
cancer, n=3727

35.9
(34.4-37.5)

51.1
(49.5-52.8)

13.0 
(11.9-14.1)

Figure 1. RWD Sample Set: HER2 Low Prevalence in 
HR Positive Breast Cancer

• There was a 73.2% (95% CI: 69.1-77.0%) overall percentage agreement 
between assays in classification

• VENTANA 4B5 tends to classify patients into higher HER2 categories than 
HercepTest, which was the primary driver of the discordance between the assays 
(Figure 2)

Figure 2. Concordance Cohort: Concordance Between HercepTest 
and VENTANA 4B5 Assays Under Standard Scoring Conditions

Breast Paired 
Classification 

N=500

Patient HER2 status 
(HercepTest IHC)

HER2 0, 
n (%)

HER2 low, 
n (%)

HER2 positive, 
n (%)

Total,
n (%)

Patient HER2 
status 

(VENTANA 
4B5 IHC)

HER2 0, 
n (%)

298
(59.6)

5
(1.0) 0 303

(60.6)

HER2 low, 
n (%)

108
(21.6)

28
(5.6)

1
(0.2)

137
(27.4)

HER2 positive,
n (%)

7
(1.4)

13
(2.6)

40
(8.0)

60
(12.0)

Total, n (%) 413
(82.6)

46
(9.2)

41
(8.2)

500
(100.0)

Figure 3. Concordance Cohort: HER2 Status Proportions 
Were Consistent Between CNB and Resection Samples

• There was no significant difference in HER2 status between CNBs 
and resection samples (Figure 3)

Demographic 
category

RWD Sample 
Set Concordance Cohort

Overall, %
(n=3727)

Overall, %
(N=500)

Proportion 
within CNB, % 

(n=250)

Proportion 
within 

resection, % 
(n=250)

Tumor gradea

Grade 1 17.3 21.2 19.2 23.2

Grade 2 47.3 49.0 55.6 42.4

Grade 3 21.3 28.0 21.6 34.4

Not cited 14.1 1.8 3.6 0.0
Surgery type

Biopsy 5.5 0 0 0

CNB 84.4 50 100 0

Fine-needle 
aspiration 0.3 0 0 0

Excision/
resection 10.1 50 0 100

Age

≤65 years 55.1 58.2 62.0 54.4
>65 years 44.8 41.8 38.0 45.6
Not cited 0.03 NA NA NA

Sex
Female 97.5 99.2 98.8 99.6
Male 2.5 0.8 1.2 0.4

HR (ER/PR)

Positive 82.8 83.2 84.8 81.6
Negative 14.2 16.8 15.2 18.4
Not cited 3.0 NA NA NA

ER

Positive 81.2 81.8 83.2 80.4
Negative 15.8 18.2 16.8 19.6
Not cited 3.0 NA NA NA

PR

Positive 71.7 73.0 76.8 69.2
Negative 25.4 27.0 23.2 30.8
Not cited 3.0 NA NA NA

Disease stage

I NA 60.4 82.8 38.0

II NA 23.6 4.4 42.8

III NA 9.8 0.4 19.2

Not cited NA 6.2 12.4 0.0

HER2 0 HER2 low HER2 positive
CNB (n=250) 62.4% 24.0% 13.6%
Resection
(n=250) 58.8% 30.8% 10.4%

VENTANA 4B5 HER2 Status by SampleTypea
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Plain language summary
Why did we perform this research?
Identifying HER2 low expression in tumors is important. 

How did we perform this research?
The two most commonly used HER2 IHC assays, HercepTest and 
VENTANA 4B5, were used to examine the HER2 status of tumor 
samples from patients with breast cancer. Concordance between 
the results of the two assays was also examined.

What were the findings of this research and what are the 
implications?
Overall, a substantial proportion of patients with breast cancer were 
found to have HER2 low expression. More tumors were classified as 
having HER2 low expression with VENTANA 4B5 compared with 
HercepTest. 

HER2 low
55.2%

HER2 0
34.1%

10.7%
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HER2 status

N
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Patient HER2 status 
HercepTest

Patient HER2 status 
VENTANA 4B5 

HER2 positive

HER2 low 

HER2 0
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a The error bars represent the 95% confidence intervals.

HER2 0 HER2 low HER2 positive
CNB (n=250) 83.6% 6.8% 9.6%
Resection
(n=250) 81.6% 11.6% 6.8%

Available Sample Level Information for Both Cohorts
• Patient demographics (age, sex, surgery type, surgery date)

• Tumor characteristics (pathology, stage, grade) 

• HR (ie, estrogen receptor [ER] and progesterone receptor [PR]) status 
as determined by IHC

• HER2 IHC status

• HER2:centromere enumeration probe for chromosome 17 ratio in HER2 2+ 
cases, determined by ISH 

• All HER2 IHC and ISH scoring utilized the ASCO/CAP 2018 scoring 
guidelines

HER2 status HER2 0, % HER2 1+, % HER2 2+, % HER2 3+, %

Prevalence, 
N=500 54 26 9 11
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