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ABSTRACT

International guidelines on HER2 determination in breast cancer have just been updated by the American Society of
Clinical Oncology (ASCO) and College of American Pathologists (CAP), on the basis of more than 10 years practice,
results of clinical trials and concordance studies. The “Groupe d’Etude des Facteurs Pronostiques et
Immunohistochimiques dans le Cancer du Sein” (GEFPICS), a group of pathologists experts in breast cancer, presents
these guidelines, adapted to the French routine practice. These recommendations highlight the possible diagnosis issues
facing HER2 status determination, such as intra-tumor heterogeneity, special histological subtypes and biomarker
reevaluation during metastatic relapse. Pre-analytical data and updated scoring criteria (especially for equivocal cases)
are detailed, in order to optimize diagnosis and reduce the possibility of false negative results. In the era of personalized
medicine, the quality of oncotheranostic biomarkers evaluation is a major element for pathologist, clinical practitioner
and patient.
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INTRODUCTION

The latest guidelines of the American Society of
Clinical Oncology/College of American Pathologists
(ASCO/CAP) and GEFPICS to test Human
Epidermal Growth Factor Receptor 2 (HER2) in
breast cancer after being revised in 2008 underwent
a second modification in October 2013. The
modification includes changes in cut-offs: 10%
strong membranous staining for score 3+ on
immune-histochemistry (IHC) (previously 30%) and
using the ratio of >2 or absolute gene-copy-number
(6 or more) alone or in combination with each other
by in-situ-hybridization technology (previously >2.2
and average copy-number of 6 or more) [1 - 4].
Hereby we addressed the question, which impact the
modified cut-offs had on overall HER2-positivity in
a single institution.

DISCUSSION

At least one tumor sample from all patients with
breast cancer (early-stage or metastatic disease)
should be tested for either HER2 protein expression
(IHC assay) or HER2 gene expression (ISH assay)
using a validated HER2 test.

In the United States, the ASCO/CAP Guidelines
recommend use of an assay that has received FDA
approval, although a CLIA-certified laboratory may
use a laboratory-developed test; the analytic
performance of the laboratory-developed test must
be prospectively validated in the same clinical
laboratory that will perform it and the test must have
documented analytic validity. Bright-field ISH
assays must be initially validated by comparing them
with an FDA-approved fluorescence in situ
hybridization (FISH) assay [1, 3 - 5].
The HER2 test result must be reported as positive if
it is: (a) IHC 3+ positive; or (b) ISH positive using
either a single-probe ISH or dual-probe ISH.
Recommendations in case of positive, equivocal and
negative results all support that there is no apparent
histopathologic discordance reported by the
pathologist [1, 2, 5 - 7].
The HER2 test result must be reported
as "equivocal" and a reflex test is recommended on
the same specimen (unless there are concerns about
the specimen) using the alternative test if the result
is: (a) IHC 2+ equivocal; or (b) ISH equivocal using
single-probe ISH or dual-probe ISH. Some rare
breast cancers (eg. gland-forming tumors,
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micropapillary carcinomas) show IHC 1+ staining
that is intense but incomplete (basolateral or U
shaped) and are found to be HER2 amplified. The
pathologist should classify these specimens as
equivocal and order reflex testing using the
alternative test [1, 4].
The HER2 test result must be reported
as "negative" if a single test (or all tests) performed
in a tumor specimen show: (a) IHC 1+ negative or
IHC 0 negative results; or (b) ISH-negative results
using single-probe ISH or dual-probe ISH.
The HER2 test result must be reported
as "indeterminate" if technical issues prevent one or
both of IHC and ISH from being reported as
positive, negative, or equivocal. Another specimen
should be requested for testing and a comment
should mention the intended action in the pathology
report [1].
Bright-field ISH should be interpreted on the basis
of a comparison between patterns in normal and
tumor cells of the breast, because artifactual patterns
may occur that are difficult to interpret. If the tumor
cell pattern is neither normal nor clearly amplified,
an expert opinion is recommended.  When
performing  HER2 testing, the specimen should
undergo the fixation process quickly (time to
fixative within 1 hour) and be fixed in 10% neutral
buffered formalin for 6 to 72 hours; routine
processing and staining should follow the
standardized analytically validated protocols. [3]
The testing laboratory should conform to standards
of CAP accreditation or an equivalent accreditation
authority, including initial test validation, ongoing
internal quality assurance, ongoing external
proficiency testing, and routine periodic
performance monitoring [1 - 3, 7 - 10].
If an apparent histo-pathologic discordance is
observed in any testing situation, the pathologist
should consider ordering additional HER2 testing
and conferring with the oncologist and should
document the decision-making process and results in
the pathology report. The pathologist may also
pursue additional HER2 testing without conferring
with the oncologist [3, 4].

CONCLUSION

The recent updated guideline recommendations
published by the joint ASCO/CAP expert panel
represent an important step on the way towards
high-quality personalized medicine. This update
contains more detailed recommendations on key
points relating to HER2 testing methodology, testing
algorithms, interpretation of results, and the
potential need for retesting.
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