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This 63-year-old man presented with 6-
months of change in bowel habits and
25-pound weight loss. Colonoscopy
demonstrated a circumferential rectal
mass, with biopsy showing
adenocarcinoma Imaging highlighted
metastatic disease in the lungs, liver,
and L2 vertebral body. The tumor was

RAS/RAF wild-type and showed
proficient DNA mismatch repair
status. HER2 amplification was
identified on circulating tumor DNA
testing, which medical oncology asked
us to confirm in the tissue. HER2
immunostain demonstrates areas of

strong, basolateral-predominant

staining and absent staining.
Overall, 50% of the tumor was HER2-

overexpressing. The patient was
initially treated with FOLFOX, to which
bevacizumab was added for the third
cycle. The tumor initially responded
and the patient was transitioned to
capecitabine/bevacizumab
maintenance therapy. The patient was
switched to FOLFIRI + panitumumab
on disease progression. The tumor
progressed on this therapy, and the
patient, now 16-months from initial
diagnosis, was recently begun on

trastuzumab and lapatinib.
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Q&A column
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Editor: Frederick L. Kiechle, MD, PhD

Submit your pathology-related question for reply by appropriate medical consultants. CAP TODAY will make every effort to answer
all relevant questions. However, those questions that are not of general interest may not receive a reply. For your question to be
considered, you must include your name and address; this information will be omitted if your question is published in CAP TODAY.

“Q&A" is devoted this month to a question about HER2 testing in colorectal cancer.

NEED RAPID TESTS?

Browse our selection | am a community pathologist and would like to know if the
of COVID-19 tests, CAP has recommendations on diagnostic criteria for
urinalysis tests, and ) ) -
evaluating HER2 in colorectal carcinoma. There appears to

others designed for

QRERVENTLAEEIEENN be more than one set of criteria in various references (i.e.
HERACLES, Ventana), and when clinicians request the test, | am
Learn More!l» not sure how best to evaluate these specimens.
A February 2020—The CAP has no official position on HER?2 testing in colorectal

https://www.captodayonline.com/qga-column-0220/



Outline

- Scientific rationale

- Status of FDA approvals

- NCCN Guidelines — colon

- Frequency of positivity/clinicopathologic correlates

- HERACLES and MyPathway trials

- DESTINY-CRCO1 Trial

- Scoring Criteria

- NGS as a surrogate for overexpression/amplification
- NCCN Guidelines — all other tumor types

- What tissue to test

- My approach

- Low HER2

- Reflex biomarker testing at the University of lowa Hospitals and Clinics
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Anti-HER?Z2 Therapeutics

- Trastuzumab (T): monoclonal antibody to HER2 extracellular subdomain IV
- T + lapatinib (HER2 and EGFR small molecule inhibitor) — HERACLES

- T + pertuzumab (monoclonal ab to HER2 extracellular subdomain I, which
iInhibits HER2/HERS3 dimerization) — MyPathway

- T-deruxtecan (antibody drug conjugate; topoisomerase | inhibitor) — DESTINY

- T-emtansine (antibody drug conjugate; microtubule inhibitor; aka DM1) —
HERACLES B (T-emtansine + pertuzumab)
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Webpage

FDA grants accelerated approval to pembrolizumab for HER2-
positive gastric cancer

Description

Food and Drug Administration granted accelerated approval to
pembrolizumab (Keytruda, Merck & Co.) in combination with
trastuzumab, fluoropyrimidine- and platinum-containing chemotherapy
for the first-line treatment of patients with locally advanced
unresectable or metastatic HER2 positive gastric or gastroesophageal

Date

5/5/2021

https://www.i
hematologic-r

FDA approves fam-trastuzumab deruxtecan-nxki for HER2-positive
gastric adenocarcinomas

cancer

FDA approves combination of pertuzumab, trastuzumab, and
hyaluronidase-zzxf for HER?-positive breast cancer

FDA approves tucatinib for patients with HER2-positive metastatic
breast cancer

FDA approves neratinib for metastatic HERZ-positive breast cancer

junction (GEJ) adenocarcinoma.

Food and Drug Administration approved fam-trastuzumab deruxtecan-
nxki (Enhertu, Daiichi Sankyo) for adult patients with locally advanced
or metastatic HER2-positive gastric or gastroesophageal (GEJ)
adenocarcinoma who have received a prior trastuzumab-based
regimen.

Food and Drug Administration approved margetuximab-cmkb
(MARGENZA, MacroGenics) in combination with chemotherapy, for the
treatment of adult patients with metastatic HER2-positive breast
cancer who have received two or more prior anti-HERZ regimens, at
least one of which was for metastatic disease.

Food and Drug Administration approved a new fixed-dose combination
of pertuzumab, trastuzumab, and hyaluronidase-zzxf
(PHESGO, Genentech, Inc.) for subcutaneous injection

Food and Drug Administration approved tucatinib (TUKYSA, Seattle
Genetics, Inc.) in combination with trastuzumab and capecitabine, for
adult patients with advanced unresectable or metastatic HER2-
positive breast cancer, including patients with brain metastases, who
have received one or more prior anti-HER?-based regimens in the
metastatic setting.

Food and Drug Administration approved neratinib (NERLYNX, Puma
Biotechnology, Inc.) in combination with capecitabine for adult
patients with advanced or metastatic HERZ-positive breast cancer
who have received two or more prior anti-HERZ2 based regimens in the
metastatic setting.

1/15/2021

12/16/2020

6/29/2020
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NCCN
Guidelines:

Who to Test

Mational

comprehensive NCCN Guidelines Version 3.2021

- Table of Contents
amiany .- . Colon Cancer Discussion
aetwork
CLINICAL WORKUP FINDINGS
PRESENTATION
See Treatment
= Colonoscopy Resactable” and Adjuvant
« Chest/abdominalipelvic CT? Synchronous Thaerapy (COL-5)
« CBC, chemistry profile liver only and/or
= CEA lung only
= Determination of tumer gene status metastases
for RAS and BRAF mutations and Unresectable
HER2 amplifications (individually or (potentiall Sag Treatment
as :w sequencing| nnnw-ﬂhli" or %M!nggt
Suspected or + Determination of tumor MMR or MSI
proven metastatic status® (if not previously done) Synchronous I See Prima
synchronous ——=! - Biopsy, if clinically indicated abdominal/peritoneal - ﬁm:.-'
adenocarcinoma + Consider PET/CT scan (skull basea metastases I
{any T, any N, M1) to mid-thigh) if potentially surgically
curable M1 disease in selected cases
¢ Consider MRI of liver for liver
metastases that are potentially
resectable®
= If potentially resactable, then Synchronous .
multidisciplinary team evaluation, unresectable metastasas . =08 Systemic
including a surgeon axperienced in of other sites™® Ih COL-D

the resection of hepatobiliary or lung
metastases

bSae Principles of Imaqing (COL-A)
®See Principles of Pathologic Review (COL-B 4 of 8) - MSI of MMR Tasting.
hSae Principles of Surqery (COL-C 2 of 3).

¥ See Principles of Pathologic Review (COL-B 4 of B) - KRAS, NRAS, and BRAF Mutation Testing.
W If known RAS/RAF mulation, HER2 testing is nol indicaled. NGS panels have the ability to pick up rare and actionable mutations and fusions.
* Consider colon resection cnly if imminent risk of cbstruction, significant bleeding, perforation, or other significant lumor-related symploms.

Mote: All recommendations are category 24 unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials s especially encouraged.

Vermen 3,200, 102 & 20 = Cancar
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NCCN Guidelines: How to Test

MNational . . . -
comprehensive NGCN Guidelines Version 3.2021 NN Cudeings Indax T —
NCCN ﬁi?:lﬁiw Colon Cancer Discussion

PRINCIPLES OF PATHOLOGIC REVIEW

HERZ Testing

» Diagnostic testing is via immunohistochemistry, fluorescence in situ hybridization (FISH), or NGS.

* Positive by immunohistochemistry is defined as: 3+ staining in more than 50% of tumor cells. 3+ staining is defined as an intense membrane
staining that can be circumferential, basolateral, or lateral. Those that have a HER2 score of 2+ should be reflexed to FISH tu'ling.“‘“
HER2 amplification by FISH is considered positive when the HER2:CEP1T ratio is 22 in more than 50% of the cells 52¥4 NGS i= another
mathodology for testing for HER2 ampilification 55

= Anti-HER2 therapy is only indicated in HER2-amplified tumors that are also RAS and BRAF wild type.



NCCN Guidelines: Treatment Algorithm for mCRC

o ensive NCCN Guidelines Version 3.2021

Iable of

or
FOLFOX + (cetuximab or panitumumab)®*
(KRAS/NRAS/BRAF WT and left-sided tumors only)

e nients
NCCN ﬁg;‘ﬁg:k Colon Cancer Discussion
CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASEX?
INITIAL THERAPY®
FOLFOX £ bevacizumab®
(OF
d
CAPEOX t bevacizumab P i 5 COL-D (2 of 13

Patient o
appropriate FOLFIRI® £ bevacizumab?
for intensive o, Y —+ P sion See COL-D (3 of 13)
therapy FOLFIRI® + (cetuximab or panitumumab)® rogras:
(KRAS/NRAS/BRAF WT and left-sided tumors only)
Or
FOLFOXIRIE" + bevacizumab® Progression See COL-D (4 of 13)
or
(INivolumab % ipilimumab] or pembrolizumab ___ _ See COL-D (5 of 13)
[preferred]*)'/ & (dMMR/MSI-H only)® Progression
5-FU + leucovorin + bevacizumab®
ar Consider initial
:rapaduhlnn + bavacizumab? therapy as above®
ant i
(Cetuximab or panitumumab) :,mmmmﬂ mn_r:, :rp.“;mﬂ
(category 2B) (KRAS/NRAS/BRAF WT and fl rimidine
Patient not bt shkied tumors only) see COL-D (5 of 13)
approp I sion
for intensive {Nivolumab or pembrolizumab [preferred])"+*! Progres
therapy (dMMR/MSI-H only)® Best
or supportive care
Nivolumab + ipilimumab}&! :I" improvement in___ |5 PR0T AU
(dMMR/MSI-H only)® (category 2B) il st Guidelines for
or Palliative Care
(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki® (HER2-
amplified and RAS and BRAF WT)®
* Patients should be followed closely for 10 weeks 1o assess for response. See footnotes on COL-D (7 of 13)

are category 2A unless otherwise indicated.

recommendations
Clinical Trials: NCCM believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Table of Contents
Discussion

Previous
oxaliplatin-
based therapy|—*

CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE™A

SUBSEQUENT THERAPY®"S

FOLFIRI® or irinotecan®

or

FOLFIRH + (bevacizumab®! [preferred] or
ziv-aflibercept™ or ramucirumab¥)

or

Irinotecan® + (bevacizumab®! [preferred] or
ziv-aflibercept™ or ramucirumab¥)

or

FOLFIRI? + (cetuximab or panitumumab)¥
(KRAS/NRAS/BRAFWT only)®

Regorafenib®

Irinotecan® + (catuximab or panitumumab)’ (g

(KRAS/NRAS/BRAF WT only)®

or
Regorafanib®
or

Trifluridine + tipiracil £ bevacizumab®-¥
or
{[Niwvolumab + ipilimumab] or

or
(Trastuzumab™ + [pertuzumab or
lapatinib])™ or fam-trastuzumab
deruwxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)®

See Subsequent Therapy
Regorafenib®

or

Trifluridine + tipiracil £ bevacizumab®=

Trifluridine + tipiracil
+ bevacizumal

Regorafenib™Y
or

Trifluridine + tipiracil
+ bevacizumab®*

‘or

Best supportive care
Soe NCCN Guidali

for Palliative C

with I or or
Irinotecan® + (cetuximab or panitumumab)¥
irinotecan (KRAS/NRAS/BRAF WT only)® O ol mmaat: (prafonaa 1
or
Encorafenib + (cetuximab or panitumumab)® z MIW (GMMR/MSL-H only)®
(BRAF VB00E mutation positiva)® (Trastuzumab™ + [pertuzumab
or lapatinib])" or fam-trastuzumab
or deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)®
ivel b + ipili ab broliz: b
([Nivolumal J*Pm::arzrlilmu uma See Subsequent Therapy
{dMMR/MSL-H only)®
or
(Trastuzumab™ + [pertuzumab or lapatinib])®
or fam-trastuzumab deruxtecan-nxki®
[HER2-amplified and RAS and BRAF WT)*
__ See Subsequent Therapy See footnotes on COL-D (7 of 13)
Note: All recommendations are category 24 unless otherwise indicated. . .
Clinical Trials: NGEN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. coLD
20F 13
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Frequency of Positivity/Clinicopathologic Correlates

- HERZ2 overexpression in CRC uncommon, though slightly more common
In stage IV (2.2%; 29/1342) than stage lI-1ll (1.3%; 25/1914) disease

- HER2+ is more common in KRAS-wild-type (5%) than KRAS-mutant
tumors (0-1%) and is probably also largely mutually exclusive of NRAS
and BRAF

- Because of this HER2+ is more common in the left colon
- HER2+ may confer resistance to anti-EGFR therapy

- Acquired HER2+ has been reported in the setting of acquired cetuximab
resistance

PMIDs: 26690310, 26449765, 30952821



Phase Il Clinical Trials of Anti-HERZ2 Therapy in mCRC

- HERACLES (HER2 Amplification for Colorectal Cancer Enhanced Stratification) (2016)
- Phase Il trial enrolling 27 KRAS-wild-type, HER2+ patients for treatment with trastuzumab/lapatinib
- ORR 30% (n=8); 1 complete response, 7 partial responses, 12 stable disease
- HERACLES Diagnostic Criteria
- Central testing
- MyPathway (2019)
- Phase Il multiple basket trial for targeted HER2, BRAF, EGFR, or hedgehog signaling tx
- 57 HER2+ patients enrolled regardless of KRAS status for treatment with trastuzumab/pertuzumab
- ORR 32% (n=18); 1 complete response, 17 partial responses, 7 stable disease
- Broad inclusion criteria

- HER2 IHC 3+ in >10% of cells
- HER2:CEP17 22.0 or HER2 count >6 per cell in 20 intact tumor cells showing highest count

- Increased HER2 gene copy number by molecular methods

- HER2 activating mutations (exon 20 insertions, deletions around aa 755-759, G309A, G309E, S310F, D769H,
D769Y, V777L, P780-Y781insGSP, V842L, R896C, activating mutations reported in COSMIC)

- Local testing
DOI:https://doi.org/10.1016/51470-2045(16)00150-9; DOI: 10.1016/S1470-2045(18)30904-5



Phase Il Clinical Trials of Anti-HERZ2 Therapy in mCRC

- DESTINY-CRCO1 (2021)

- Phase Il trial enrolling 78 RAS/RAF-wild-type, HER2-expressing patients for
treatment with trastuzumab deruxtecan
- Cohort A (n=53): HER2 IHC 3+ or IHC2+/ISH+
. Cohort B (n=7): HER2 IHC 2+/ISH-
- Cohort C (n=18): HER2 IHC 1+

Cohort A ORR 45.3% (n=26); 1 complete response, 23 partial responses, 20
stable disease

Cohorts B and C had no objective responses
CAP/ASCP/ASCO 2016 GEA Criteria
Central testing

DOI:https://doi.org/10.1016/51470-2045(21)00086-3



N eielvs HERACLES IHC Criteria

HER2 IHC Result CAP/ASCP/ASCO GEA |Consequence HERACLES Diagnostic [Consequence
Interpretation Criteria Interpretation
(for resections)

No reactivity Negative (0) No further testing Negative No further testing required; not
or membranous reactivity in <10% required; not eligible eligible for therapy

for therapy
Faint/barely perceptible reactivity in Negative (1+) No further testing Negative No further testing required; not
210% required; not eligible eligible for therapy

for therapy
Weak to moderate complete, Equivocal (2+) Perform ISH testing Negative No further testing required; not
basolateral, or lateral membranous eligible for therapy
reactivity in 210% but <50%
Weak to moderate complete, Equivocal (2+) Perform ISH testing Equivocal Mandatory IHC retesting to confirm
basolateral, or lateral membranous staining in 250% of cells;
reactivity in 250% ISH testing required; eligible for

therapy if ISH positive

Strong complete, basolateral, or lateral =N ESD] Eligible for therapy; no Conditionally positive Mandatory IHC retesting to confirm
membrane staining in 10-50% fortirertestimgrequited staining in 210% of cells;

ISH testing required; eligible
for therapy if ISH positive
Strong complete, basolateral, or lateral FIeIN=REED] Eligible for therapy; no Positive Eligible for therapy; no further
membrane staining in >50% further testing required testing required




CAP/ASCP/ASCO vs HERACLES ISH Criteria

CAP/ASCP/ASCO HERACLES

e HER2:CEP17 ratio 22.0 in >10% of HER2:CEP17 ratio 22.0 in 250% of cells

cells
e HER2 count >6 per cell in >10% of

cells
(if HER2:CEP17 ratio is <2.0 and HER2
count is 4-6, count another 20 cells)




0% Threshold for IHC-Positivity was Not a Slam Dunk

Assessment of a HER2 scoring system for
colorectal cancer: results from a

validation study
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- Compared Ventana
Pathway (4B5) FDA-
approved kit to Dako
A0485 polyclonal
antibody to predict ISH
positivity at the 50%
ISH threshold

- Ventana assay most
accurate at 50% IHC
threshold, while Dako
assay most accurate at
10% IHC threshold



NGS as a Surrogate for Overexpression/Amplification

Detection of ERBEB2 Amplification by Next-Generation
Sequencing Predicts HER2 Expression in Colorectal
Carcinoma

matf, MD, Asa H. Ligon, PRD, Jasen L Momick, MD, PRD, and Lyneme M. Sholl, MD

HER2 amplification in 2% of
1300 CRCs analyzed by
NGS

Defined amplification as =6
copies

OncoPanel on lllumina
HiSeq2500

CN= (2*((AGCR-1)/P +2)
Correlated IHC and NGS in
15 amplified, 10 “low gain” (3-
5 copies), and 77 copy
neutral cases

HER2 IHC: SP3 on Dako
Autostainer; H-score reported




Correlation of NGS/IHC (H-Score & HERACLES “Calls™)
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e - HER2 Immunohistochemistry and ER BB2 Amplification by NGS
'3 ' ERBB2 Copy Number by NGS
Characteristic Amplified Low Gain Neutral Total Nonamplified Sensitivity, % (95% C1) Specificity, % (95% CI)
HER2 IHC result by HERACLES diagnostic criteria
Positive 7 0 0 0 47 (0.2140.73) 100 10.96-1.00)
Equivocal 7 0 0 0
Negative 1 10 77 87
HER2 IHC result by HERACLES diagnostic criteria (including equivocal)
Positive or equivocal 14 0 0 0 93 (0.68-1.00) 100 (0.96-1.00)
Negative 1 10 77 87
HER2 |HC result by cutpoint proposed in this study (H-score =105)
Positrve 15 0 0 0 100 (0.78-1.00) 100 (0.96-1.00)
Negative 0 10 77 87



HER2 in NCCN Guidelines - Non-Breast/GEA/CRC

- Head and Neck: Salivary duct carcinoma highly expressing and responsive

- Hepatobiliary: Overexpressed in 15% of extrahepatic cholangiocarcinomas and
gallbladder carcinomas and demonstrated response Iin retrospective series

- Non-Small Cell Lung Cancer: Recommends T-DM1 in HER2-mutant tumors (2%)

- Pancreas: Recommends NGS in locally advanced/metastatic tumors to identify
actionable fusions (ALK, NRG1, NTRK, ROS1) and mutations (BRAF, BRCA1/2,
HER2, KRAS, PALB2) and testing for dAMMR/MSI-H

- Small Bowel: Cites more frequent HER2+, dAMMR/MSI-H, PD-L1+, & TMB vs CRC

- Uterine Neoplasms: HER2 IHC with reflex to FISH for equivocals is
recommended for advanced serous endometrial cancer (30%-+);
carboplatin/paclitaxel/trastuzumab is preferred therapy




HERZ2 Testing in Salivary Duct Carcinoma and

Uterine Serous Carcinoma

Ado-trastuzurmab emtansine in patients with HER2
amplified salivary gland cancers (SGCs): Results from a
phase Il basket trial.
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HER2 Testing in Endometrial Serous Carcinoma

Time for Standardized Pathology Practice to Meet the Clinical Demand

Natad.

* Context.—Endometrial serous carcinoma i an aggressive
subtype of endometrial cancer with the highest rate of
recurrence and mortality among all histotypes. A recent
«clinical trial showed prolonged progression-iree survival in
advanced-stage and recurrent hunm idermal growth
factor melgm 2 (HERZ)-pasitive e:amhnl serous
carcinoma when trasturumab was added to the standard
chemotherapy regimen. This targeted therapeutic ap-
;:a:h was recently endorsed by the National Compre-
ive Cancer Network clinical guidelines. There is a
growing interest among clinicians to obtain HER2 testing in
endometrial serous carcinoma, and pathologists need to be
prepared 1o recognize the wnique characteristics of HER2
|protein expression and gene amplification in these tumors
and apply specific HER2 scoring criteria.
Objective.—To provide a historical overview of targeted
HERZ therapy in endometrial serous carcinoma and to
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Burs, MD

summarize key findings from recent studies on the specific
features of HER2 protein expression and gene amplifica-
tion relative to other tumor bypes. I-.mbmelnal carcinoma—
specific HER2 testing crileria are proposed based o
evidence in the existing literature.

Data Sources.—Sources comprise review of the lilera-
ture and personal experience of the author.

Conclusions. —HER2 protein overexpression and/or
gene amglification is present in approximately 15% lo
30% of endometrial serous carcinomas, providing an
opportunity for targeted therapy. Pathologists play a key
role in twmor HER2 lesting amd scoring lo ensure
appropriale patient selection and successiul clinical
outcome.

(Arch Pathol Lab Med. 2021;145:687-691; dok 10.5858/
arpa 2020-0207-RA)

™ I addi

tumors.

Hrio
patient had stable
survival with =

trasturumab
metrial care

Profonged
trastururnab
tumors, and b

seinoma

rently in

Caopoma—Buza &7

= Censored
e
nk P=.013
., 0.20 to 0.80) Trasturumab
No
Yes
. e -

T T T T T

b0 36 42 48 54
ent Date (months)

= Censored

P=.0029 Trastuzumab
.04 to 0.53) No

Yes

36 42 48 54
bnt Date (months)

ral/lateral




What Tissue to Test (Primary vs Metastasis)

e Biciogy 2014, 15454

Genome Blology - Valtorta (HERACLES validation
e A study): 100% concordance in
Comparative sequencing analysis reveals high matched pl‘imary-metastatic pairS
genomic concordance between matched primary

and metastatic colorectal cancer lesions assessed by Pathway and ISH

- Shimada et al (PMID: 28235632):
e Pprmp—— 44/45 matched primary-
BEee s e metastatic pairs IHC concordant
e 3 e s e 5 et ey (positive in 3, negative in 41,
S e e et st s P e o e positive in primary-negative in

Resulrs: We padormed deep covevage, targeted next-generation sequendng of 230 key cancer-asociated genes
for 69 manct | 1 |

100% concordance for KRAS/NRAS/BRAF in 69
matched primary-metastatic pairs



My Approach to Non-Breast/Non-GEJ Adenocarcinoma

- At present, | report the intensity (0-3+, based on the magnification rule) and extent
(0-100%) of lateral membrane, basolateral, or complete membrane staining. |
reflexively FISH cases at the “2+, 210%” IHC staining threshold.

- To satisfy CAP requirements regarding predictive marker reporting (ANP.22969), |
composed the following templated language for HER2 IHC:

HERZ2 immunohistochemistry is performed on formalin-fixed, paraffin-embedded tissue sections from non-breast/non-gastroesophageal carcinoma tissue using the rabbit
monoclonal antibody SP3 and a polymer-based detection system.

There are no uniformly agreed on criteria in these tumor types. Recent clinical trials of anti-HER2 therapy have employed different selection criteria. Anti-HERZ2 therapy is
currently only FDA-approved in breast and gastric/gastroesophageal junction carcinomas.

MyPathway is a multiple basket trial that has enrolled patients with diverse solid tumors for dual anti-HERZ2 therapy based on HER2-activiation detected by IHC, ISH, or NGS.
IHC criteria were borrowed from breast, with the caveat that lateral membrane and basolateral staining were also considered. There are no separate biopsy criteria:

Score 0: No staining or membrane staining in <10% of tumor cells

Score 1+: Membrane staining in 210% of tumor cells of faint/barely perceptible intensity

Score 2+: Complete, basolateral, or lateral membrane staining in 210% of tumor cells of weak to moderate intensity
Score 3+: Complete, basolateral, or lateral membrane staining in 210% of tumor cells of strong intensity

Reference: Hainsworth JD, Meric-Bernstam F, Swanton C, Hurwitz H, Spigel DR, Sweeney C, et al. Targeted Therapy for Advanced Solid Tumors on the Basis of Molecular
Profiles: Results From MyPathway, an Open-Label, Phase lla Multiple Basket Study. Journal of clinical oncology : official journal of the American Society of Clinical Oncology.
2018;36(6):536-42.



Antitumor Activity and Safety of el
Trastuzumabh Deruxtecan in Patients With
HER2-Low-Expressing Advanced Breast

Cancer: Results From a Phase Ib Study

Shanu Modi, MD'; Haeseong Park, MD, MPHZ; Rashmi K. Murthy, MD, MBE?; Hiroji Iwata, PhD, MD*; Kenji Tamura, MD, PhD*;
Junji Tsurutani, MD, PhD®; Alvaro Moreno-Aspitia, PhD”; Toshihiko Doi, MD, PhD®; Yasuaki Sagara, MD®; Charles Redfern, MD'®;
lan E. Krop, MD, PhD"; Caleb Lee, MD, PhD'?; Yoshihiko Fujisaki, MS'?; Masahiro Sugihara, PhD'*; Lin Zhang, MD, PhD'?;
Javad Shahidi, MD'2; and Shunji Takahashi, MD
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Gl Reflex Biomarker Testing at UIHC

Reflex IHC Biomarker Testing on GI Service

Esophageal/GEJ adenocarcinoma

GHER2* PD-L1. MMR

Esophageal squamous cell carcinoma

PD-L1

Gastric adenocarcinoma

GHER2* PD-L1. MMR_ EBER (if lymphoepithelioma-like)

Small intestinal adenocarcinoma

MMR

Pancreatic ductal (and acinar)

MMR, Iowa Cancer Mutation Profiling (with fusion for

adenocarcinoma acinar cell carcinoma)
Cholangiocarcinoma (all) MMR, [owa Cancer Mutation Profiling with Fusion
Gallbladder cancer MMR, HER2

Colon cancer

MMR, CDX2 (if pT3 NO), BRAFV600E IHC and BRAF
mutation testing (1f MLH1D)
We’'re discussing adding RA4AS/BRAF mutation testing

Neuroendocrine tumor

Ki-67 (on bx; on 1 block each 1°, regional, distant dz on
resections), SSTR2A (on bx; repeat on resection in 1 Part 1f
weak-to-negative on bx). CXCR4 (atypical carcinoid tumor
of lung origin). ATRX (on pancreatic NET-new diagnosis
and disease progression)

Neuroendocrine tumor G3

add p>3, Rb, Iowa Cancer Mutation Profiling

Neuroendocrine carcinoma

Ki-67 (not mandatory), SSTR2A, CXCR4. MMR,

JTowa Cancer Mutation Profiling

*repeat GHER2 on resection, if negative on the biopsy

e We recently considered
reflex HER2 IHC in mCRC,
but held back based on
low frequency of
positivity and difficulty
for pathologist in
identifying metastatic
cases

e Local solutions based on
multidisciplinary
discussion



Summary/Take Home Points

Precision oncology is increasingly focused on low-incidence but highly clinically actionable
pan-cancer targets

HERZ2 is broadly activated in cancer, though much less so in colon cancer (2%) than in
breast, GEA, salivary duct carcinoma, and uterine serous carcinoma

NCCN Guidelines are dynamic and have outpaced FDA-approvals

The first positive phase Il anti-HER2 trial in CRC (HERACLES) defined IHC and ISH-
positivity at an unprecedented 50% threshold; subsequent positive clinical trials in CRC
have used a more permissive 10% threshold and/or molecular methods

NGS is a promising tool but must be validated

In non-breast/non-GEA adenocarcinoma, | test best available tumor (metastatic or primary),
report intensity and extent of staining, and interpret based on
MyPathway/CAP/ASCP/ASCO GEA resection criteria (unless explicitly told otherwise)

Given low rate of positivity, we have not gone to reflexive HER2 testing in CRC






	GIPS at ASCP: Pathologic Considerations for HER2 Testing in Colon Cancer 
	Disclosures
	Funder Statement
	This 63-year-old man presented with 6-months of change in bowel habits and 25-pound weight loss.  Colonoscopy demonstrated a circumferential rectal mass, with biopsy showing adenocarcinoma Imaging highlighted metastatic disease in the lungs, liver, and L2 vertebral body.  The tumor was RAS/RAF wild-type and showed proficient DNA mismatch repair status.  HER2 amplification was identified on circulating tumor DNA testing, which medical oncology asked us to confirm in the tissue.  HER2 immunostain demonstrates areas of strong, basolateral-predominant staining and absent staining.  Overall, 50% of the tumor was HER2-overexpressing.  The patient was initially treated with FOLFOX, to which bevacizumab was added for the third cycle.  The tumor initially responded and the patient was transitioned to capecitabine/bevacizumab maintenance therapy.  The patient was switched to FOLFIRI + panitumumab on disease progression.  The tumor progressed on this therapy, and the patient, now 16-months from initial diagnosis, was recently begun on trastuzumab and lapatinib.     �
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