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National
NCCN Guidelines 2019 ‘“‘
Network®

Preferred chemotherapy regimen for Her2-positive
advanced stage (st llIl/IV) or recurrent endometrial

Serous carcinoma:

carboplatin/paclitaxel/trastuzumab



Endometrial Serous Carcinoma

~10% of endometrial cancer

Postmenopausal women, no association with hormones, obesity
or hyperplasia

High histologic grade
Poor response to traditional chemotherapy
High rate of recurrence and mortality

~40% of endometrial cancer deaths



Prognosis

Proportion Surviving Recurrence —Free

1.0

0.9

0.8

0.7

0.6

05

04

0.3

0.2

0.1

0.0

Histology Alive,RF Failed Total

__  Serous 21 52 73

— — Clear Cell 12 13 25

______ Adenoca G1 75 15 90

-——_— Adenoca G2 132 62 194

———— Adenoca GS3 94 76 170
12 24 36 48

Months from Randomization

Homesley et al.,
Gynecol Oncol 2009



Adjuvant chemoradiotherapy versus radiotherapy alone in
women with high-risk endometrial cancer (PORTEC-3):
patterns of recurrence and post-hoc survival analysis of a
randomised phase 3 trial
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Need for New Targeted Therapies

Interest in Her2 in Endometrial Cancer is not new...
1990s - 2010:

Her2 overexpression 14-80%

Her2 amplification 21-47%

Variation in testing and scoring methods and case inclusion
criteria

Case reports of successful Her2-based therapies
GOG 181B clinical trial



GOG 181B

Gynecologic Oncology 116 (2010) 15-20
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GOG 181B

Single agent trastuzumab for advanced or recurrent Her2 positive
endometrial cancer

33 patients with Her2 positive tumors: 11 serous, 13 endometrioid, 3
clear cell, 5 mixed, 1 NOS

FDA scoring criteria for breast cancer
IHC scores 2+ and 3+, or FISH ratio >2.0

No clinical activity; trial closed early due to poor accrual

Fleming et al., Gynecol Oncol, 2010
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Eligible participants from 11 study sites
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Fig 1. CONSORT diagram. CP, carboplatin-
paclitaxel; CP + T, carboplatin-paclitaxel plus
trastuzumab; FISH, fluorescence in situ hy-
bridization; PFS, progression-free survival.

Fader et al, J Clin Oncol 2018
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Preferred chemotherapy regimen for Her2-positive
advanced stage (st lIl/IV) or recurrent endometrial

Serous carcinoma:

carboplatin/paclitaxel/trastuzumab
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1998
« FDA/ Herceptest™

package insert

* 3+ IHC: >10% strong
complete

I + ASCO/CAP

* 3+ IHC: >30%
circumferential,
strong, complete

* FISH ratio >2.2

J

2008
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* 3+ [HC: >10%
circumferential,
strong,
complete

* FISH ratio 2 2.0

* FISH ratio <2.0
AND Her2
signal

26.0/nucleus

* Pre-trial (ToGA)
validation study
* 3+ IHC: >10%,
strong complete,
basolateral or
lateral

* FISH ratio 2 2.0
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Evolution of Her2 Guidelines in Breast and Gastric Cancer
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Her2 in Breast and Gastric Cancer

_m

Proportion Her2 positive 15-25% 22%

Heterogeneity IHC/FISH Rare Common, 50%

Basolateral/lateral IHC

battern Rare, 2+ Common, 3+



MODERN PATHOLOGY (2013), 1-8 @
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Toward standard HER2 testing of endometrial
serous carcinoma: 4-year experience at a large
academic center and recommendations for
clinical practice

Natalia Buzal, Diana
GENES, CHROMOSOMES & CANCER 52:1178-1186 (2013)

IDepartment of Patholog)
Obstetrics, Gynecology, a
CT, USA

Marked Heterogeneity of HER2/NEU Gene
Amplification in Endometrial Serous Carcinoma

Natalia Buza" and Pei Hui
Department of Pathology, Yale University School of Medicine, New Haven,CT,06520-8023



108 cases (85 pure SC, 23 mixed SC)
Her2 IHC (DAKO Herceptest™)

Her2 FISH on all IHC 2+ cases, and in a smaller number of 0, 1+,

and 3+ cases (PathVysion)
IHC scores per FDA and 2007 ASCO/CARP breast criteria

Her2 amplification: Her2/CEP17 ratio = 2.0

Buza et al., Mod Pathol, 2013



Her2 in Serous Carcinoma

FDA (breast) criteria: ASCO/CAP 2007 (breast) criteria:

38% Her2 + (by either 31% Her2 + (by either
IHC/FISH) IHC/FISH)

Buza et al., Mod Pathol, 2013



IHC-FISH Concordance

All IHC cases: IHC 2+ excluded:
FDA: 75% FDA: 78%
ASCO/CAP 2007: 81% ASCO/CAP 2007: 86%

Buza et al., Mod Pathol, 2013



Her2 Immunohistochemistry

« 2007 ASCO/CAP breast guidelines:

0 No staining in invasive tumor cells

Weak, incomplete membrane staining in any proportion

B’ or weak, complete membrane staining in <10% of tumor cells

Complete membrane staining that is nonuniform or weak but with obvious
2+ circumferential distribution in at least 10% of cells
or intense complete membrane staining in < 30% of tumor cells

3+ Uniform intense membrane staining in > 30% of tumor cells

Wolff et al., Arch Pathol Lab Med, 2007
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Lack of Apical Her2 Staining




Lack of Apical Her2 Staining
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Marked Heterogeneity of Her2
Expression by IHC

31% of all serous carcinomas (33/108)
53% of Her2 positive tumors (20/38)
19% of Her2 negative tumors (13/70)

Buza et al., Mod Pathol, 2013









Her2 FISH

2007 ASCO/CAP breast guidelines:
Positive: Her2/CEP17 ratio >2.2
Equivocal: Her2/CEP17 ratio 1.8 — 2.2

Patients with ratio = 2.0 eligible for trastuzumab therapy

Wolff et al., Arch Pathol Lab Med, 2007



Her2 FISH

Heterogeneity of Her2 gene amplification

Cluster amplification in most cases with heterogeneous IHC
Mosaic amplification

Her2 protein expression by IHC closely correlates at the cellular

level with Her2 gene amplification

Chr 17 polysomy is rare

Buza et al., Genes, Chromosomes & Cancer, 2013



Cluster Amplification




Mosaic Amplification







Criteria Used in Recent Clinical Trial

2007 ASCO/CAP breast with specific modifications:

Complete circumferential staining not required, basolateral/lateral
pattern also accepted

Large tumor section(s) selected for IHC (on hysterectomy)
FISH on 2+ IHC only, in direct correlation with I[HC

Larger tumor area selected for FISH (= 1 cm?)

Her2/CEP17 ratio = 2.0



Integrated genomic characterization of
endometrial carcinoma

The Cancer Genome Atlas Research Network*
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ORIGINAL ARTICLE

HER2 Immunohistochemistry Significantly Overestimates
HER2 Amplification in Uterine Papillary Serous Carcinomas

Mark J. Mentrikoski, MD and Mark H. Stoler, MD

TMA with 69 uterine serous carcinomas
Her2 overexpression by IHC: 20% (2007), 40% (2013)
Her2 amplification by CISH: 13%
IHC-CISH concordance (positive cases only):
ASCO/CAP 2007 64% (9/14)
ASCO/CAP 2013 32% (9/28)

Am J Surg Pathol, 2014



Histopathology

Histopathology 2020 DOL: 10.1111/his. 14001

Intratumour heterogeneity in endo
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Her2 IHC and FISH Assays (for Breast
Cancer)

IHC: Dual ISH
HercepTest (A085; DAKO) Inform Her2 (Ventana)
Pathway anti-Her2 (4B5; | DTs
Ventana)
Bond Oracle (CB11; Leica)
FISH:

PathVysion (Abott)
HER2 FISH PharmDx (DAKO)

www.fda.gov



Remaining Practical Issues

Correlation with clinical response: IHC or FISH (or NGS) ?
Clinical impact of:
FDA vs ASCO/CAP 2007 vs 2013 vs 2018 guidelines
Her2 heterogeneity
Sample selection
Bx/curettage vs hysterectomy
Primary vs metastasis

Specimen handling/Fixation time



Sample Selection

“Does Specimen Type Have an Impact on Her2 Status in Endometrial
Serous Carcinoma?” Rottmann, D. et al., abstract number #1083,

poster #211
Stowell-Orbison Award Poster Session, Monday, March 2, 9:30 AM

95% concordance rate of HER2 status between biopsy and

hysterectomy



Sample Selection

Primary vs metastasis:

23% of tumors with discordant Her2 expression on TMA

Halle et al, 2018 Br J Cancer



Potential Pitfalls

Heterogeneity:
Immunohistochemistry
FISH

Membrane staining pattern: complete vs. basolateral

Rare cases of co-amplification

Her2 testing of mixed carcinomas



Future Directions - Her2 in Carcinosarcomas

International Journal of Gynecological Pathology
31:211-221, Lippincott Williams & Wilkins, Baltimore
© 2012 International Society of Gynecological Pathologists

Modern Pathology .{\Q.
https://doi.org/10.1038/541379-019-0358-x L)
Original Article ARTICLE =
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HER2 testing of gynecologic carcinosarcomas: tumor stratification
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Her2 positive (ASCO/CAP 2007): uterine 14%, tubo-ovarian 7%
All Her2 positive uterine tumors had serous or mixed ca component



Summary

~30% of endometrial serous carcinomas Her2 positive

Addition of trastuzumab to chemotherapy significantly improves
progression-free survival

ASCO/CAP 2007 breast scoring criteria with modifications:
Lack of apical membrane staining
Heterogeneity
FISH on 2+ cases
Large area in correlation with IHC
Ratio = 2.0
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