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Background & Methodology1



Introduction

• ASCO and the CAP first published evidence-based clinical practice guidelines on HER2 

testing in breast cancer in 2007,1 and updated the guideline in 20132 and 2018.3 This update 

assesses whether the 2018 recommendations remain valid. 

• The impetus for revisiting the ASCO-CAP guideline was the 2022 publication of the DESTINY-

Breast04 trial. 

• Modi et al4 showed in an open-label phase III study a significant improvement in survival in 

patients with breast cancers without HER2 overexpression or amplification, but with 

immunohistochemistry (IHC) 1+ or IHC 2+ with in-situ hybridization (ISH) not-amplified results, 

treated with the antibody-drug conjugate fam-trastuzumab-deruxtecan-nxki compared to 

physician’s choice of chemotherapy after progression on other therapies for metastatic 

disease. 

• Participants in the control arm did not have access to trastuzumab deruxtecan after 

progression and patients with IHC 0 results were excluded from the trial.
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Introduction

• These data extended the FDA approved label indication of this drug and resulted in pre-market 

approval of the monoclonal IHC antibody testing system used in DESTINY-Breast04 (Ventana 

PATHWAY anti-HER2/neu 4B5 rabbit monoclonal antibody on the BenchMark ULTRA 

instrument) for a new use as a semiquantitative assay, to identify patients with breast cancer 

without HER2 overexpression or amplification who could be eligible for treatment with 

trastuzumab deruxtecan. 

• The implications of these data for the ASCO-CAP breast cancer HER2 testing guideline 

recommendations were reviewed. The panel also provided commentary on testing reporting 

and best practices for identification and re.porting of IHC 0 vs IHC 1+ results.

5
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Guideline Development Methodology

• The guideline process includes:

▪ a systematic literature review by ASCO guidelines staff

▪ an expert panel provides critical review and evidence interpretation to inform 
guideline recommendations

▪ final guideline approval by ASCO EBMC and CAP Independent Review Panel

• The full ASCO Guideline methodology manual can be found at: www.asco.org/guideline-
methodology

6
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Clinical Questions

This clinical practice guideline addresses two overarching clinical questions: 

1. What is the optimal testing algorithm for the assessment of HER2 status

2. What strategies can help ensure optimal performance, interpretation, and reporting of 
established assays?

7
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Target Population and Audience

• Patients with breast cancer.

8

Target Population

Target Audience

• Medical oncologists, surgical oncologists, radiologists, pathologists, oncology nurses, 
patients, caregivers, advocates, and oncology advanced practice providers.
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Recommendations2



Recommendations

10

• The recommendations in previous (2013 and 2018) ASCO-CAP HER2 testing guideline 
updates are affirmed for classic anti-HER2 therapies that conventionally target HER2 
signaling.

• While no changes are made to prior recommendations, there should be awareness that, for 
metastatic patients without HER2 over-expression or gene amplification, an IHC 1+ or 2+ 
result may make patients eligible for treatment targeting non-amplified/non-overexpressed 
levels of HER2 expression (and IHC 0 results would not), for which trastuzumab-deruxtecan
is the only currently available agent. A new HER2 testing reporting footnote and best 
practices for identification and reporting of IHC 0 vs IHC 1+ results are offered in the 
discussion slides. 

• See the end of the deck for a complete summary of unchanged recommendations.
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Recommendations

11

NOTE. The final reported results 
assume that there is no apparent 
histopathologic discordance 
observed by the pathologist. 
Unusual staining patterns of HER2 
by IHC can be encountered that are 
not covered by these definitions. In 
practice, these patterns are rare and 
if encountered should be 
considered IHC 2+ equivocal.  As 
one example, some specific 
subtypes of breast cancers can 
show IHC staining that is moderate 
to intense but incomplete 
(basolateral or lateral) and can be 
found to be HER2 amplified.  
Another example is circumferential 
membrane IHC staining that is 
intense but within ≤10% of tumor 
cells (heterogeneous but very 
limited in extent). Such cases can 
be considered 2+ equivocal but 
additional samples may reveal 
different percentages of HER2 
positive staining. (*)Readily 
appreciated using a low power 
objective and observed within a 
homogeneous and contiguous 
invasive cell population.
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Discussion3



Discussion

• HER2 testing should still be optimized for the predictive purpose of identification of breast 

cancers with protein overexpression and/or gene amplification who could benefit from 

therapies aimed at disrupting HER2 signaling pathways.  

13
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Discussion

• While it is premature to change reporting terminology for lower levels of HER2 IHC expression 

(e.g., “HER2-Low”), pathology labs should include a footnote in their HER2 testing reports 

(IHC and ISH) with the following recommended comment: “Patients with breast cancers that 

are HER2 IHC 3+ or IHC 2+/ISH amplified may be eligible for several therapies that disrupt 

HER2 signaling pathways. Invasive breast cancers that test “HER2-negative” (IHC 0, 1+ or 

2+/ISH not-amplified) are more specifically considered “HER2-negative for protein 

overexpression/gene amplification” since non-overexpressed levels of the HER2 protein may 

be present in these cases. Patients with breast cancers that are HER2 IHC 1+ or IHC 2+/ISH 

not-amplified may be eligible for a treatment that targets non-amplified/non-overexpressed 

levels of HER2 expression for cytotoxic drug delivery (IHC 0 results do not result in eligibility 

currently).”

14
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Discussion

• HER2 IHC 1+ or 0 results are still both interpreted as “HER2-negative” (HER2 is not 

overexpressed) using the previously recommended scoring criteria. Importantly, the semi-

quantitative IHC score must always be reported as well to ensure patients that meet eligibility 

criteria for trastuzumab deruxtecan can be identified.    

▪ Example: HER2-negative for protein over-expression (1+ staining present). 

15
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Discussion

• Since eligibility for trastuzumab deruxtecan (IHC 1+ or IHC 2+/ISH not-amplified) may hinge 

around the IHC 0/IHC 1+ threshold (even though the clinical validity of this threshold remains 

untested), pathologists can make best practice efforts to distinguish IHC 1+ results from 0 by 

the following practices: 

1. Examining HER2 IHC stained slides using standardized ASCO-CAP guidelines scoring criteria (see Figure 1 for 

interpretation).

2. Examining HER2 IHC at high power (40x) when discriminating 0 from 1+ staining

3. Considering second pathologist review when results are close to the 0 vs 1+ interpretive threshold (>10% of cells 

with incomplete membrane staining that is faint/barely perceptible).

4. Using controls with a range of protein expression (including 1+) to help ensure the assay has an appropriate limit 

of detection. 

5. Careful attention to pre-analytic conditions of breast cancer tissue samples from both primary and metastatic 

sites. 

16

www.asco.org/breast-cancer-guidelines ©American Society of Clinical Oncology (ASCO) and College of American Pathologists (CAP) 2023. 

All rights reserved worldwide. For licensing opportunities, contact licensing@asco.org

http://www.asco.org/breast-cancer-guidelines
mailto:licensing@asco.org


Discussion

• Medical oncologists can also consider HER2 IHC results on prior or concurrent primary 

samples (or other metastatic sites) because there may be heterogeneity in HER2 expression 

levels between samples and metastatic cancer tissue samples may suffer from pre-analytic 

conditions that are not as well monitored as in primary breast tissue samples. 

17
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Summary of Affirmed 
Recommendations4



Summary of Affirmed Recommendations

• All newly diagnosed patients with breast cancer must have a HER2 test performed. Patients 
who then develop metastatic disease must have a HER2 test performed in a metastatic site, 
if tissue sample is available.

19

Specimens to be Tested
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Summary of Affirmed Recommendations
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• IHC 2+ (equivocal) is invasive breast cancer with weak to 
moderate complete membrane staining observed in >10% of 
tumor cells.

Optimal Algorithm for HER2 Testing
Evidence-based

benefits outweigh harms

Evidence Quality
Strength of 

Recommendation

High Strong 

• On the basis of some criteria (including a tumor grade 3), if the 
initial HER2 test result in a core needle biopsy specimen of a 
primary breast cancer is negative, a new HER2 test may be 
ordered on the excision specimen.

Evidence-based
benefits outweigh harms

Evidence Quality
Strength of 

Recommendation

High Strong 

www.asco.org/breast-cancer-guidelines ©American Society of Clinical Oncology (ASCO) and College of American Pathologists (CAP) 2023. 

All rights reserved worldwide. For licensing opportunities, contact licensing@asco.org

http://www.asco.org/breast-cancer-guidelines
mailto:licensing@asco.org


Summary of Affirmed Recommendations
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• If a case has a HER2/CEP17 ratio is ≥2.0 but the average HER2 
signals/cell is <4.0, a definitive diagnosis will be rendered based on 
additional workup. If not already assessed by the institution/laboratory 
performing the ISH test, IHC testing for HER2 should be performed using

Optimal Algorithm for HER2 Testing Evidence-based
benefits outweigh harms

Evidence Quality
Strength of 

Recommendation

Intermediate Strong 

sections from the same tissue sample used for ISH and the slides from both ISH and IHC be reviewed 

together to guide the selection of areas to score by ISH (local practice considerations will dictate the best 

procedure to accomplish this concomitant assessment):

a. If the IHC result is 3+, diagnosis is HER2 positive.

b. If the IHC result is 2+, recount ISH by having an additional observer, blinded to previous ISH results, count at 

least 20 cells that includes the area of invasive cancer with IHC 2+ staining:

i. If reviewing the count by the additional observer changes the result into another ISH category, the result 

should be adjudicated per internal procedures to define the final category.

ii. If the count remains an average of <4.0 HER2 signals/cell and HER2/CEP17 ratio ≥2.0, the diagnosis is 

HER2 negative with a comment.a

c. If the IHC result is 0 or 1+, diagnosis is HER2 negative with a comment. a
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Summary of Affirmed Recommendations
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a Evidence is limited on the efficacy of HER2‐targeted therapy in the small subset of cases with a HER2/CEP17 ratio ≥ 
2.0 and an average HER2 copy number of < 4.0 per cell. In the first generation of adjuvant trastuzumab trials, patients 
in this subgroup who were randomly assigned to the trastuzumab arm did not seem to derive an improvement in 
disease-free or overall survival, but there were too few such cases to draw definitive conclusions. IHC expression for 
HER2 should be used to complement ISH and define HER2 status. If the IHC result is not 3+ positive, it is 
recommended that the specimen be considered HER2 negative because of the low HER2 copy number by ISH and the 
lack of protein overexpression.

Comment
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Summary of Affirmed Recommendations
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• If a case has an average of ≥6.0 HER2 signals/cell with a HER2/CEP17 
ratio of <2.0, formerly diagnosed as ISH positive for HER2, a definitive 
diagnosis will be rendered based on additional workup. If not already 
assessed by the institution/lab performing the ISH test, IHC testing

Optimal Algorithm for HER2 Testing Evidence-based
benefits outweigh harms

Evidence Quality
Strength of 

Recommendation

Intermediate Strong 

and the slides from both ISH and IHC be reviewed together to guide the selection of areas to score by 

ISH (local practice considerations will dictate the best procedure to accomplish this concomitant review):
a. If the IHC result is 3+, diagnosis is HER2 positive.

b. If the IHC result is 2+, recount ISH by having an additional observer, blinded to previous ISH results, count at 

least 20 cells that includes the area of invasion with IHC 2+ staining:

i. If reviewing the count by the additional observer changes the result into another ISH category, the result 

should be adjudicated per internal procedures to define the final category.

ii. If the HER2/CEP17 ratio remains <2.0 with ≥6.0 HER2 signals/cell, the diagnosis is HER2 positive.

c. If the IHC result is 0 or 1+, diagnosis is HER2 negative with comment.b
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Summary of Affirmed Recommendations
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b There are insufficient data on the efficacy of HER2‐targeted therapy in cases with a HER2 ratio of < 2.0 in the absence 
of protein overexpression because such patients were not eligible for the first generation of adjuvant trastuzumab 
clinical trials. When concurrent IHC results are negative (0 or 1+), it is recommended that the specimen be considered 
HER2 negative.

Comment
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Summary of Affirmed Recommendations

25

• If the case has an average HER2 signals/tumor cell of ≥4.0 and <6.0 and 
the HER2/CEP17 ratio is <2.0, formerly diagnosed as ISH equivocal for 
HER2, a definitive diagnosis will be rendered based on additional workup. 
If not already assessed by the institution/laboratory performing the ISH 

Optimal Algorithm for HER2 Testing Evidence-based
benefits outweigh harms

Evidence Quality
Strength of 

Recommendation

Intermediate Strong 

test, IHC testing for HER2 should be performed using sections from the same tissue sample used for ISH 

and the slides from both ISH and IHC be reviewed together to guide the selection of areas to score by 

ISH (local practice considerations will dictate the best procedure to accomplish this concomitant review):

a. If the IHC result is 3+, diagnosis is HER2 positive.

b. If the IHC result is 2+, recount ISH by having an additional observer, blinded to previous ISH results, count at 

least 20 cells that includes the area of invasion with IHC 2+ staining:

i. If reviewing the count by the additional observer changes the result into another ISH category, the result 

should be adjudicated per internal procedures to define the final category.

ii. If the count remains an average of ≥4.0 and <6.0 HER2 signals/cell with HER2/CEP17 ratio <2.0, the 

diagnosis is HER2 negative with a comment.c

c. If the IHC result is 0 or 1+, diagnosis is HER2 negative with a comment.c
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Summary of Affirmed Recommendations

26

c It is uncertain whether patients with an average of ≥ 4.0 and < 6.0 HER2 signals per cell and a HER2/CEP17 ratio of < 
2.0 benefit from HER2-targeted therapy in the absence of protein overexpression (IHC 3+). If the specimen test result is 
close to the ISH ratio threshold for positive, there is a higher likelihood that repeat testing will result in different results
by chance alone. Therefore, when IHC results are not 3+ positive, it is recommended that the sample be considered 
HER2 negative without additional testing on the same specimen

Comment
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Summary of Affirmed Recommendations

• Test is rejected and repeated if:
▪ Controls are not as expected

▪ Observer cannot find and count at least two areas of invasive tumor

▪ > 25% of signals are unscorable due to weak signals

▪ > 10% of signals occur over cytoplasm

▪ Nuclear resolution is poor

▪ Autofluorescence is strong

• Report HER2 test result as Indeterminate as per parameters described.

27

ISH Rejection Criteria
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Summary of Affirmed Recommendations

• The pathologist should scan the entire ISH slide prior to counting at least 20 cells or use IHC 
to define the areas of potential HER2 amplification.

• If there is a second population of contiguous cells with increased HER2 signals/cell and this 
cell population consists of > 10% of tumor cells on the slide (defined by image analysis or 
visual estimation of the ISH or IHC slide), a separate counting of at least 20 nonoverlapping 
cells must also be performed within this cell population and reported.

28

ISH Interpretation

• Should preferentially use an FDA-approved IHC, brightfield ISH, or FISH assay.

Acceptable (IHC and ISH) Tests
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Summary of Affirmed Recommendations

• Test is rejected and repeated or tested by FISH if:
▪ Controls are not as expected

▪ Artifacts involve most of sample

• Sample has strong membrane staining of normal breast ducts (internal controls)

29

IHC Rejection Criteria

• Should interpret IHC test using a threshold of more than 10% of tumor cells that must show 
homogeneous, dark circumferential (chicken wire) pattern to call result 3+, HER2 positive.

IHC Interpretation Criteria
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Summary of Affirmed Recommendations

• Report must include guideline-detailed elements except for changes to reporting requirement 
and algorithms defined in these recommendations.

30

Reporting Requirements for All Assay Types

• Time from tissue acquisition to fixation should be as short as possible; samples for HER2 

testing are fixed in 10% neutral buffered formalin for 6-72 hours; cytology specimens must be 

fixed in formalin.

• Samples should be sliced at 5- to 10-mm intervals after appropriate gross inspection and 

margins designation and placed in sufficient volume of neutral buffered formalin.

• Any exceptions to this process must be included in report.

Optimal Tissue Handling Requirements
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Summary of Affirmed Recommendations

• Sections should ideally not be used for HER2 testing if cut > 6 weeks earlier; this may vary 
with primary fixation or storage conditions.

31

Optimal Tissue Sectioning Requirements

• Validation of test must be performed before test is offered.

Optimal Internal Validation Procedure
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Summary of Affirmed Recommendations

• Laboratories performing these tests should be following all accreditation requirements, one of 
which is initial testing validation. The laboratory should ensure that initial validation conforms 
to the published 2010 ASCO-CAP Recommendations for IHC Testing of ER and PgR
guideline validation requirements with 20 negative and 20 positive for FDA-approved assays 
and 40 negative and 40 positive for LDTs. This requirement does not apply to assays that 
were previously validated in conformance with the 2007 ASCO-CAP HER2 testing guideline, 
and who are routinely participating in external proficiency testing for HER2 tests, such as the 
program offered by the CAP.

• Laboratories are responsible for ensuring the reliability and accuracy of their testing results, 
by compliance with accreditation and proficiency testing requirements for HER2 testing 
assays. Specific concordance requirements are not required.

32

Optimal Initial Test Validation
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Summary of Affirmed Recommendations

• See text under “Optimal Laboratory Accreditation”.

33

Optimal Monitoring of Test Concordance Between Methods

• Should review and document external and internal controls with each test and each batch of 
tests.

▪ Ongoing quality control and equipment maintenance

▪ Initial and ongoing laboratory personnel training and competency assessment

▪ Use of standardized operating procedures including routine use of control materials

▪ Revalidation of procedure if changed

▪ Should perform ongoing competency assessment and document the actions taken as a part of the laboratory 
record.

Optimal Internal QA Procedures
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Summary of Affirmed Recommendations

• Participation in and successful completion of external proficiency testing program with at least 
two testing events (mailings) a year

▪ Satisfactory performance requires at least 90% correct responses on graded challenges for either test

▪ Unsatisfactory performance will require laboratory to respond according to accreditation agency program 
requirements

34

Optimal External Proficiency Assessment

• Onsite inspection every other year with annual requirement for self-inspection
▪ Reviews laboratory validation, procedures, QA results and processes, results and reports

▪ Unsatisfactory performance results in suspension of laboratory testing for HER2 for that method

Optimal Laboratory Accreditation
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Additional Information5



Additional Resources

• More information, including a supplement and clinical tools and 
resources, is available at www.asco.org/breast-cancer-
guidelines

• Patient information is available at www.cancer.net

36
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Update Expert Panel Members
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Name Affiliation/Institution Role/Area of Expertise

Kimberly H. Allison, MD 

(Co-Chair)
Stanford University School of Medicine, Stanford, CA Pathology

Antonio Wolff, MD 

(Co-Chair)

Johns Hopkins Sidney Kimmel Comprehensive Cancer 

Center, Baltimore, MD
Medical Oncology

Michell Dowsett, PhD
The Royal Marsden NHS Foundation Trust, London, United 

Kingdom
Molecular Pathology

M. Elizabeth H. Hammond, MD
Intermountain Healthcare and University of Utah School of 

Medicine, Salt Lake City, UT
Pathology

Daniel F. Hayes, MD University of Michigan, Ann Arbor, MI Medical Oncology

Lisa M. McShane, PhD National Cancer Institute, Bethesda, MD Biostatistics

Thomas J. Saphner, MD Vince Lombardi Cancer Clinic, Two Rivers, WI Community Oncology

Patricia A. Spears, BS University of North Carolina, Chapel Hill, NC Patient Advocacy 

Mark R. Somerfield, PhD
American Society of Clinical Oncology (ASCO), Alexandria, 

VA

ASCO Practice Guideline Staff 

(Health Research Methods)
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Abbreviations

• ASCO, American Society of Clinical Oncology

• CAP, College of American Pathologists

• CEP17, chromosome enumeration probe 17

• EBMC, Evidence Based Medicine Committee

• ER, estrogen receptor

• FDA, US Food and Drug Administration

• FISH, fluorescent in situ hybridization

• HER2, human epidermal growth factor receptor 2

• IHC, immunohistochemistry

• ISH, in situ hybridization

• LDT, laboratory-developed test

• PgR, progesterone receptor

• QA, quality assurance
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Disclaimer

The Clinical Practice Guidelines and other guidance published herein are provided by the American Society of Clinical 
Oncology, Inc. (ASCO) and the College of American Pathologists (CAP) to assist providers in clinical decision making. The 
information herein should not be relied upon as being complete or accurate, nor should it be considered as inclusive of all 
proper treatments or methods of care or as a statement of the standard of care. With the rapid development of scientific 
knowledge, new evidence may emerge between the time information is developed and when it is published or read. The 
information is not continually updated and may not reflect the most recent evidence. The information addresses only the 
topics specifically identified therein and is not applicable to other interventions, diseases, or stages of diseases. This 
information does not mandate any particular course of medical care. Further, the information is not intended to substitute 
for the independent professional judgment of the treating provider, as the information does not account for individual 
variation among patients. Recommendations specify the level of confidence that the recommendation reflects the net 
effect of a given course of action. The use of words like “must,” “must not,” “should,” and “should not” indicates that a 
course of action is recommended or not recommended for either most or many patients, but there is latitude for the 
treating physician to select other courses of action in individual cases. In all cases, the selected course of action should be 
considered by the treating provider in the context of treating the individual patient. Use of the information is voluntary.  
ASCO and the CAP do not endorse third party drugs, devices, services, or therapies used to diagnose, treat, monitor, 
manage, or alleviate health conditions. Any use of a brand or trade name is for identification purposes only.  ASCO and the 
CAP provide this information on an “as is” basis and makes no warranty, express or implied, regarding the information. 
ASCO and the CAP specifically disclaim any warranties of merchantability or fitness for a particular use or purpose. ASCO 
and the CAP assume no responsibility for any injury or damage to persons or property arising out of or related to any use 
of this information, or for any errors or omissions. 
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