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Human Epidermal Growth Factor Receptor 2 Testing
in Breast Cancer

American Society of Clinical Oncology/College of American Pathologists
Clinical Practice Guideline Focused Update

Antonio C. Wolf, M. Elizabeth Hale Hammond, Kimberly H. Allison, Srittany E. Harvey, Pamela B. Mangu, john M.5. Bartlett,
Michael Bifous, lan O. Ellis, Patrick Fitzgibbons, Wedad Hanna, Robert B. jenkins, Michael F. Press, Patricia A. Spears,
CGail H. Vance, Giuseppe Viale, Lisa M. McShane, Mitchell Dowsett

® Purpose.—To up key rec fati of the
American Society of Clinical Oncology (ASCO)/College
of American Pathologists (CAP) human epidermal growth
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factor receptor 2 (HER2) testing in breast cancer
guideline.

Methods.—Based on the signals approach, an Expert
Panel reviewed published literature and research survey
results on the observed frequency of less common in situ
hybridization (1SH) patterns to update the recommendations.

Rec fati —Two recc ati id {
via correspondence in 2015 are included. First, immuno-
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developed through collaboration among the College of American
Pathologists and the American Society of Clinical Oncology and has
been jointly published by invitation and consent in the Archives of
Fathology & Laboratory Medicine and the journal of Clinical
o PR Lisad L PR Lol

single-probe ISH assay results.
(Arch Pathol Lab Med. 2018;142:1364-1382; doi:
10.5858/arpa.2018-0902-5A)

HERZ 1esting (invasive component) by validated IHC assay

Bateh controls and on-slide controls show appropriate staining

Mo staining is observed
Circumferential membrane 3z or
Waak to staining
staining that is complete, vt Staliiing otaerved ‘that s faii ¥ percapti staining that is
intense, and in > 10% of RS A BT e el Tt AR B Hiher Chilk incomplete and is faint/barely
tumor cells* perceptible and in < 10% of
tumor cells
IHC 3+ IHC 2+ HC 1+ HHC O
positive equivocal negative negative

Must order reflex test (same specimen using ISH)
or order a new test
{new specimen if available, using IHC or ISH)
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Not Amp Equivocal Amp

HER2-neg car Spectrum of HER2-low carcinomas || HER2-pos carcinomas

No benefit from anti-HER2 agents, lack  Possible benefit from new generation of ADCs attaching to the HER2 receptors ~ Benefit from anti-HER2 agents blocking addition
of HER2 expression and HER2 pathway present on the cell membrane and then delivering the chemotherapeutic to HER2 pathway hyperactivation stemming
activation compounds from HER2 overexpression and amplification

Seminars in Cancer Biology 72 (2021) 123-135
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UK recommendations for HER2 assessment in breast
cancer: an Update Rakha EA, et al. J Clin Pathol 2023;76:217-227. doi:10.1136/jcp-2022-208632

No membrane staining or
faint/barely perceptible
membrane staining in <10% of
tumour cells or weak incomplete

‘Weak complete membrane staining in
= 10%, or weak incomplete
membrane staining in >10% or
Faint/barely perceptible membrane

A weak to moderate complete
membrane staining in >10% of
tumour cells OR strong /
moderate complete membrane

I Validated IHC assay — Invasive primary or recurrence breast cancer I
SIS0 Score = 1+ Score =2+

Score = 3+
A strong (intense and uniform )
complete membrane staining is
observed in >10% of the invasive

ining i tumour cells
T N i T =i A staining in >10% of tumour cells staining in £10% of tumour cells. umou
tumour cells
[ HER2 Negative (score 0) ] [ HER2 Negative (score 1+) ] HER2 Borderline ] [ HER2 Positive

| Alternative test: In Situ Hybridization (FISH or bright field ISH) |

|

l

Cases with dual-probe HER2/CEP17 ratio
<2.0and an average HER2 copy number
<6.0 signals/cell
Significance= Not amplified

Dual-probe HER2/CEP17 ratio
22.0 OR an average HER2 copy
number =6.0 signals per cell
Significance=Amplified / Positive

: l

[ HER2 Negative HER2 Low
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HER2 Positive
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HERZ2 testing by
validated IHC assay

Mo staining is observed HERZ-null

Circumfarantial membrane Incomplete mambrana staining or
staining that is complste, intense, . ""a""m '";d:’ﬂ'am ::""'1‘{’]%'9'9“ that is faint/barely perceptibla membrane staining that is
and in =10% of tumor memirane staining in = and in =10% of tumor imcomplete and is faint/baraly
calls —» (IHC 24} e ER e =h LB cells s [IHC 12) parceptible and in <10%
tumor calls — (IHC 0+)

v —

Reflax Reflax
ISH tast ISH tast
POSITIVE MNEGATIVE

B

HER2-positiva BC 15% B HER2-positive

M HERZ-low
Il HERZ-negative

HER2-low BC 45%-55%

HER2-negative BC 20%-40% Marchio C et al. Seminars in Cancer Biology 2020

Tarantino et al. J Clin Oncol 2020
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Hospital Universitario Ramén y Cajal 2010-2020)

HER2 + HER2 0+ HER-LOW TOTAL

1197 1930 3688

15,2% 32,4% 52,3% 100%

/\

1088 1695
56,6% 43,3% 13% 87%
HER2 0+ 1197 HER2 LOW 1930

BTN mLUMINALES TN WLUMINALES

13%

15%

85%
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MODERN PATHOLOGY KUSCAP:=rmsn Interobserver and Interantibody
Reproducibility of HER2
Immunohistochemical Scoring

Journal homepage: https://modempathology.org/ 2023

Research Article

Interobserver Variation in the Assessment of Immunohistochemistry in an Enriched HER2-Low-

Expression Levels in HER2-Negative Breast Cancer: Can We Improve the Ex press in g Breast Cancer Cohort
Identification of Low Levels of HER2 Expression by Adjusting the Criteria?

An International Interobserver Study Cansu Karakas, MD,"" Haley Tyburski, %" Bradiey M Tumer, MD, MPH, MHA,

Xi Wang, MD," Linda M. Schiffhauer, MD,' Hani Katerji, MD,

Ximena Baez-Navarro®', Mieke R. van Bockstal®, Diénna Nawawi®, Glenn Broeckx®,
David G. Hicks, MD," and Huina Zhang, MD, PhD"

Cecile Colpaert®*, Shusma C. Doebar’, Marieke CH. Hogenes?®, Esther Koop",
Kathleen Lambein "/, Dieter |.E. Peeters™', Renata HJ.A. Sinke ™, X .

Johannes Bastiaan van Brakel”, José van der Starre-Gaal®, Bert van der VegtF, Em:;g?z:";‘;?#ﬂ:md Fochester MEd":?I Coate, Rochester, WY, US; and Class o 2024,
Koen van de Vijver"9, Celien PH. Vreuls’, Willem Vreuls®, Pieter ]. Westenend ', Am J Clin Pathol 2023
Carolien H.M. van Deurzen®

» Absolute agreement rates by both
HercepTest and 4B5 increased
from HER2 0-1+ cases (moderate
agreement) to 2-3+ cases (almost
perfect agreement).
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FASE PREANALITICA

PRE-ANALYTICAL PHASE =
Tipo de muestra. \i Temperature-controlled _,_ | Sampled block
Tiempo de isquemia fria S "a“s’e""g ‘.‘z Al
Fijador - B
Tiempo de fijacion | ¢ . Coldnschemmhme -}L
InCIUSié ne paraﬁna (Té’ Etc') Surglca{exclslon(orbropsy) h - (1?9?::%?7) |
FASE ANALITICA
Automatizacion ANALYTICAL PHASE Tissue processing

Clon

Marcado CE-IVD
FASE POST-ANALITICA

Interpretacidn | R

36011005 from
‘ﬂ most representative
FFPE block
Intens.

T|e m pO ' Localiz. IHC staining Ac/kits validados
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M & XV S'MPOS'UM RETOS PARA LA CORRECTA IDENTIFICACION DE §
" CARCINOMAS DE MAMA HER2-LOW

FASE POST-ANALITICA

123
Adherencia a las recomendaciones de las ~
guias ASCO/CAP.

 Uso de informes estandarizados
(informacién completa y reproducible: Lol
intensidad, localizacion, porcentaje). o

* Formacion

e

Images adapted from Nitta H, et al.
Diagn Pathol. 2012;6:60 and Dako. HercepTest™

Interpretation Manual Breast Cancer.
https://www.agilent.com/cs/library/usemanuals/public/28630_herceptest_interpretation_manual-breast_ihc_row.pdf
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