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The roles of pathology in targeted therapy of women with
gynecologic cancers

[R. Murali et al | Gynecologic Oncology xex (2017 ) xxx-xxx

ldentification of
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subsets for evaluation
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immuna iling for
dizcovery of new

targets
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Lapatinib
approved for
breast cancer

Pertuzumab
approved for
breast cancer

Trastuzumab
biosimilars

approved for breast

Trastuzumab and gastric cancer
Trastuzumab
approved for
breast cancer approved for T-DMlapproved
gastric cancer for breast
J cancer

1998 > 2000 > 2002 2004 > 2006 > 2008 » 2010 > 2012 > 2014 > 2016 > 2018 4

| |

GOG 181B trial Trastuzumab improves

(single-agent PFSand OSin
trastuzumab in endometrial serous
endometrial cancer) carcinoma




Evolutionof Her2 Guidelinean Breastand GastricCancer

1998
AFDA/ Herceptest™

package insert

A3+ IHC: >10% strong
complete

AASCO/CAP
A3+ IHC: >30%
circumferential,
strong, complete

AFISH ratio >2.2

N\ J
2008

AASCO/CAP
A3+ IHC: >10%
circumferential,
strong,
complete
AFISH ratio 02.0

AFISH ratio <2.0

AND Her2
signal

06. 0/ nucl
Y,

APre-trial (ToGA)
validation study
A3+ |HC: >10%,

strong complete,
basolateral or
lateral

AFISH ratio 02.0

N /

AASCO/CAP

A3+ IHC: >10%
circumferential,
strong,
complete

AFISH ratio 02.0
AND Her2
signal
O4. 0/ nucl

N J

AASCO/CAP

A3+ IHC: >10%,
strong complete,
basolateral or
lateral

AFISH ratio ©2.0,
or <2 with >6
Her?2
signal/nucleus

eus?®*



Evolutionof Her2in Breastand GastricCancer

I

Proportion Her2 positive 15-25% 22%

Heterogeneity IHC/FISH Rare Common, 50%

Basolateral/lateral IHC

vattern Rare, 2+ Common, 3+



Pre-analyticalfactors

‘ Tissue > e Fixation =—p e Embedding ——p o Sectioning

‘ collection

Tissue fixation O
Different antibodies ./ l

Cold ischemic time

Different assays e
Mounting
Staining time T l

Antigen retrieval

technique Q < 0 < 0 < 0
Staining and Labeled antibody Primary antibody Antigen retrieval
Different staining counterstaining reaction reaction and blocking

instrument platforms



Most of the results"do not probants' of the HER geneby (FISH)are
related to preanalyticalfactors, includinga "insufficient” or "excessive
settingprocedure,anddelayed

The strict applicationof fixation procedures(suchas usinga dedicatec
processorthat ensuresa minimum fixation of 6 hours) has led to a
reductionin case4%non-evident,with areducedfailure rate

from 10.8%t0 3.4%

2Mdd|t LP, Price KM, Puig P, taJImpIm ntation of American

ciety of Clinical Onc Igy/CIIg fAm anPthIgt
HERZGdI e Recommendatio trtaryarf Ity
eeeeeeeee HER2 immunohistoc hmstyandﬂ nce i
situ hybridisatiol dan and decreases the mb f
inconclusive case A Eatho IL b Med. 2009 133(5) 7780.
3.KhouryT, Sai tS Hwang BhandrasekhaR, et al. Delay to
formalin fixation effect on breast biomarkers. Méthathol
2009;22(11):1451467.

To obtain reliable HER2 IHC results and accurately assess HER2 ITH, pre-analytic, analytic and post-analytic
variables need to be standardized

cold ischemic time: less than 1 h

duration of tissue fixation in 10% neutral buffered formalin: 6-72 h




HYPOFIXATION

Figura 17. Morfologia del nucleo debole dovuta a fissazione
insufficiente e alla conseguente digestione eccessiva con proteasi

Caso 27. Carcinoma mammario

Reduce digestion time
s ' - A 1 Increase
' v & / counterstaining time
. o | 4
A . A ‘
. T e AR Weak protocol
.- . :‘. & ”
- § .

HER2 e Chr17. 60x: digestione eccessiva. Nuclei digeriti eccessivamente



HYPERFIXATION Increasedigestiontime

Figura 19. Esempi di casi di colorazione ripetuta riusciti in seguito al trattamento con proteasi p mtﬁCQI

Caso 29. Carcinoma mammario

HER2 e Chr17. 60x: colorazione inadeguata. HER2 e Chr17. 60x: I'incubazione con proteasi aumentata smaschera il DNA target




Her2IHCand FISHFAssaygfor Breast Cancer)

IHC: Dual ISH:

HercepTest (A085; DAKO) Inform Her2 (Ventana)
Pathway anti-Her2 (4B5; Ventana) | DTs

Bond Oracle (CB11, Leica)

FISH:
PathVysion (Abott)
HER2 FISH PharmDx (DAKO)

overall interantibody agreement rate betweeldercepTes{Agilent Dako) and PATHWAY &fiR2 (4B5) (Ventana) antibodie

relativelylow (57.8%)

www.fda.gov


http://www.fda.gov/

VENTANA

The importance of using clinically
validated tests to identify patients
eligible for treatment

Testing for HER2 is recommended to guide therapy Robust and trusted test with a proven track record
0 1+ 2+ 3+ Total for all patients with breast cancer.’ The Roche HER2 of high pass rates in EQA?

Different IHC assays have different ranges of sensitivity.*

Roche HER2 (4B5) assay

T (4B5) assay’ is the only clinically validated test for
§ 0 35 0 0 0 i5 HER2 Low empowering you to: s N i
3 80
. * Achieve consistently high proficiency assessment W\/\’\/_/
S
HEFSLI]ltS UUFSIdE of - 1+ 17 8 0 0 25 scores compared to other clones? b0
clinical EVIF!EI.WCE' ¢ 3 » Employ the most widely adopted and reliable - — FRoche
for benefit/risk 'E_ 2+ 4 12 13 1 30 HER2 HC primary antibody® 20 T eniem
3 +» Demonstrate high concordance with HER2 FISH* o
e 817 B18 B19 B20 B21 B22 B2z3 B24 B25 B2 B27 B28 B29 B30 B31 B32 B33 B 835
w 3+ 0 0 2 2? 29 201420142015 20152016 20162017 2017 2018 2018 20192019 20202020 20212021 202220222023
I

NordiQC HER2 IHC pass rate results

Total 56 20 15 28 19

Itis critical to adhere to clinically validated assays when assessing therapy eligibility for patients
Using non-clinically validated tests means treating patients without clinical evidence for benefit-risk ratio.

Risks of using an LDT/non-clinically validated test for Her2 low assessment: 78%10

+ LDT/non-clinically validated test is less sensitive than clinicaly ~—>  miss eligible patients that would benefit
validated test from trastuzumab deruxtecan therapy

* LDT/non-clinically validated test is less specific thanclinicaly =~ —>  select non-eligible patients that may not
validated test benefit from trastuzumab deruxtecan therapy




ESGO-ESTRO-ESP guidelines for the management of +'t @
patients with endometrial carcinoma: update 2025

Nicole Concin, Xavier Matias-Guiu, David Cibulo, Nicoletta Colombo, Carien L Creutzberg, Jonat han Ledermann, Mansoor Raza Mirza,
Ignace Vergote, Nadeem R Abu-Rustum, Tjalling Bosse, Cprus Chargari, Sophie Espenel Anna Fagotti, Christina Fotopoulou, Sonia Gatius,
Antonio Gonzalez-Mart in, Sigurd Lax, Bar Levy, Domenica Lorrsso, Gabriella Macchia, Christian Marth, Philippe Morice, Ana Oaknin,

Maria Rosaria Raspoflini, Richard Schwameis, Jalid Sehouli, Alina Sturdza, Alevandra Taylor, Anneke Westermann, Pauline Wimberger,
. . Ll Ll
Frangois Planchamp, Remi A Nout IPOI|Q[ RE‘V'EWI

Firstline systemic therapy in unresectable stage llI/IV or recurrent ECs
with no previous chemotherapy, except in the adjuvant setting
(including patients with residual disease after surgery)

Secondline systemictherapy in unresectablerecurrent diseaseatfter
first-line platinum-basedchemotherapy

www.thelancet.com/oncology Vol 26 August 2025



ENRDOMETRIAERSEROUS ITARCINOMA

Uterine Serous Carcinoma:
Clonal Origin of Extrauterine Disease

Baergen, Rebecca, Warren, Cheryl, Isacson, Christina, Ellenson, Lora

Int J Gynecall Patfiall. 2001 Jul{ 20(3)) 2244-9

...aggressive type of endometrial carcinoma that is frequently associated
with extrauterine disease despite minimal or no myometrial invasion. 0




A 10% of EC

A Patients older (postmenopausal) and more often under-staged clinically

A No association to obesity, hyperplasia, hormones

A High histological grade

A 70-100% of survival rates in stage | for meticulous stage and/or aggressive ADT
A High rate of recurrence and mortality (40% of EC death)

A Prognosis worse than grade 3 endometrioid carcinoma

Hendrickson et al AJSP 6:93, 1982



Cancers 2021, 13, 2623. https:/ /doi.org/10.3390 /cancers 13112623 https: / /www.mdpi.com/journal / cancers

. cancers ‘u’aiwi

Reveew
New Pathological and Clinical Insights in Endometrial Cancer
. e > : . in View of the Updated ESGO/ESTRO/ESP Guidelines
Figure 1. Distribution of TCGA molecular groups according to endometrial carcinoma

Angela Santoro ', Giuseppe Angelico ' 7, Antonio Travaglino !, Frediano Inzani ', Damiano Arciuolo !,

'
hiStOtype. Michele Valente !, Nicoletta XA is !, Giulia iome !, Vincenzo ino ', Antonio Raffome *0
and Gian Franco Zannoni '+

Un-/Dedifferentiated Carcinosarcoma

Low-grade endometrioid High-grade endometrioid

Serous Clear cell Neuroendocrine

. POLEmut

MMRd

. NSMP
. p53abn

XNeedof additional prognostic marke



MOLEQUIAR /FEATURES
btieK.S NR X

A Association to BRCA1 germline mutation in women < 55ys
A subset of p53mut EC are HRD (some of these can arise in the context of gBRCA1/2m
HRD prevalence in p53mut EC currently unknown - in a small and selected set: 46%

. de Jonge MM, Auguste A, van Wijk LM et al. Frequent homol-
ogous recombination deficiency in high-grade endometrial car-
cinomas. Clin. Cancer Res. 2019; 25; 1087-1097.

A Her2 overexpression/amplification: >30%
A Occasionally POLE-mutated carcinoma

A Very uncommon MMRd, loss of PTEN and ARID1A, B-catenin mutation

Targeting HRD and HER?2 are being explored

PARHNhibitors: Trastuzumak




GQO¢1384B

Gynecologic Oncology 116 (2010) 15-20

Contents lists available at ScienceDirect

Gynecologic Oncology

=3

s DY '
Xy

journal homepage: www.elsevier.com/locate/ygyno

Phase II trial of trastuzumab in women with advanced or recurrent, HER2-positive
endometrial carcinoma: A Gynecologic Oncology Group study " S akal
Gini F. Fleming **, Michael W. Sill €, Kathleen M. Darcy ®, D. Scott McMeekin 9, J. Tate Thigpen €,

Lisa M. Adler’, Jonathan S. Berek £, Julia A. Chapman ™2, Paul A. DiSilvestro ',
Ira R. HorowitzJ, James V. Fiorica ¥4

Single agent trastuzumab for advanced or recurrent HER2+ EC
33 HER2+ EC: 11 serous, 13 endometrioid, 3 clear cell, 5 mixed, 1 NOS

1998 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




SampleSelection

Biopsy vs hysterectomy:
A Do Bpecimen Type Have an Impact on Her2 Status in Endometrial Serous Caancrian’ Rattraghm D. et
al., abstract number #1083, poster #211 - Stowell-Orbison Award Poster Session, Monday, March 2, 9:30 AM

Primary vs metastasis:

high concoerdance hewween IVIATandiwhole slideresulisthavebeen reporiediorthree-core (92 6%0) anaiour
core(98:8%) IiIVIAS as regards  HER2 Immunostatis in'breast Cancer Specimens




2007 ASCO/CAP breast guidelines:

0 No staining in invasive tumor cells

Weak, incomplete membrane staining in any proportion
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

1+

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

Wolff et al., Arch Pathol Lab Med, 2007

IHC

2007 ASCO/CAP breast guidelines:
» Positive: Her2/CEP17 ratio >2.2

FIESH

» 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




No staining in invasive tumor cells

Weak, incomplete membrane staining in any proportion
or weak, complete membrane staining in <10% of tumor cells
Complete membrane staining that is nonuniform or weak but with obvious
circumferential distribution in at least 10% of cells
or intense complete membrane staining in < 30% of tumor cells

Uniform intense membrane staining in > 30% of tumor cells

‘Wolff et al., Arch Pathol Lab Med, 2007
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2007 ASCO/CAP breast guidelines:

No staining in invasive tumor cells

Weak, incomplete membrane staining in any proportion
or weak, complete membrane staining in <10% of tumor cells
Complete membrane staining that is nonuniform or weak but with obvious
circumferential distribution in at least 10% of cells
or intense complete membrane staining in < 30% of tumor cells

Uniform intense membrane staining in > 30% of tumor cells

Wolff et al., Arch Pathol Lab Med, 2007
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2007 ASCO/CAP breast guidelines:

No staining in invasive tumor cells

Weak, incomplete membrane staining in any proportion
or weak, complete membrane staining in <10% of tumor cells

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

Uniform intense membrane staining in > 30% of tumor cells

Wolff et al., Arch Pathol Lab Med, 2007
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MarkedHeterageneifyof Her2 Exprassioby |HC

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

DIIT
“J ‘J L L Marked Heterogeneity of HER2/NEU Gene

Amplification in Endometrial Serous Carcinoma

§

¥

N )
I\ \ ,’_:7
N

—

Natalia Buza® and Pei Hui

Department of Pathology, Yale University School of Medicine, New Haven,CT,06520-8023

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



INTRATUMERALERE R2TEHHEIEROGENEITY

presence in the same tumor of several cell populations with a different HHF
status (protein expression and/or gene amplification)

presence of at least two degrees of difference in staining intensity involving
least 5% of tumor cells

loss of apical HER2 staining and strong basolateral positivitiyshaped

More than 50% of HERRositive ESCs by IHC

£
Breast Cancer Res Treat (2017) 166:447-457 @ CrossMark
DOI 10.1007/510549-017-4453-8
PRECLINICAL STUDY -
g 2.0 7
=N cancers m\n\py
R z
HER2 intratumoral heterogeneity is independently associated
with incomplete response to anti-HER2 neoadjuvant Review
chemotherapy in HER2-positive breast carcinoma TP
oy e HER?2 Intratumoral Heterogeneity in Breast Cancer,
Yanjun Hou' - Hiroaki Nitta® - Lai Wei® - Peter M. Banks? - Bryce Portier? - an EVO].Ving COIlCEpt
Anil V. Parwani' + Zaibo Li'®
Yanjun Hou 1 Hiroaki Nitta 2 and Zaibo Li 3*

Received: 14 July 2017/ Accepted: 7 August 2017/ Published online: 10 August 2017
© Springer Science+Business Media, LLC 2017
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Histopathology

Original Article

Intratumour heterogeneity in endometrial serous carcinoma
assessed by targeted sequencing and multiplex ligation-
dependent probe amplification: a descriptive study

Dolors Cuevas, Ana Velasco, Marta Vaquero, Maria Santacana, Sonia Gatius, Nudria Eritja, Elena Estaran,
Xavier Matias-Guiu 24

First published: 24 September 2019 | https://doi.org/10.1111/his.14001 | Citations: 10

somatic gene copy -number alterations are the main source of ITH in ESC

Intratumoral heterogeneity zITHof ERBB4n 67%



2007ASCO/CABreastwith specificnodifications
ACompletecircumferentialstainingnot required

basolateral/laterabattern alsoaccepted!!

ALargetumor section(s)selectedfor IHC(on hysterectomy)
AFI1SHn 2+IHConly,in direct correlationwith IHC

ALargertumor areaselectedfor FISH) %&cn®?)



PROCEEDINGS OF THE ISGYP COMPANION SOCIETY SESSION AT THE USCAP 2020 ANNUAL MEETING:
REVIEW ARTICLES

HER2 Testing and Reporting in Endometrial
Serous Carcinoma: Practical Recommendations
for HER2 Immunohistochemistry and
Fluorescent In Situ Hybridization: Proceedings
of the ISGyP Companion Society Session at the
2020 USCAP Annual Meeting

Buza, Natalia M.D.

Author Information®@

International Journal of Gynecological Pathology: January 2021 - Volume 40 - Issue 1- p 17-23
doi: 10.1097/PGP.0000000000000711

HER2 Testing in Endometrial Serous Carcinoma: Time for
Standardized Pathology Practice to Meet the Clinical Demand &

Natalia Buza, MD &
Arch Pathol Lab Med (2021) 145 (6): 687-691.

https://doi.org/10.5858/arpa.2020-0207-RA  Article history &

Endometrial Serous Carcinoma (Pure

or Mixed)
HER2 Immunohistochemistry
1

Intense complete or
basolateral/lateral
membrane staining in

>30% of tumor cells

Proposed HER?2 testing algorithm for endometrial serous carcinoma based on the clinical trial patient enroliment crite

(modified2007AmericanSocietyof Clinical Oncology/Collegef AmericanPathologist§ASCO/CAP] breastcriteria)

basolateral/lateral membrane
staining in < 30%, or weak to
moderate in 210% of tumor cells

Faint/barely perceptible,
incompilete membrane

staining in any proportion, or

Intense complete or

No staining In

tumor celis

weak complete in <10% of

FISH HER2/
CEP17 Ratio

tumor cells

FISH
HER2/CEP17
Ratio< 2.0

IHC score O

220




3 different setsootguidelines:currentigedin clinicalpsactice:

A Endometrial-specific HER2 testing criteria - (CAP) biomarker reporting
template (modified 2007 ASCO/CAP breast HER2 testing criteria)

A 2016 ASCO/CAP gastric HER?2 testing criteria

A 2018 ASCO/CAP breast HER?2 testing criteria

ORIGINAL ARTICLE

Comparison of HER2 Scoring Systems
in Endometrial Cancer

Toward Optimization of HER2-Directed Therapies

Ekaterina Menshikova, MD,* Kristin Deeb, PhD* Elizabeth M. Genega, MD*
Krisztina Hanley, MD,* and Gulisa Turashvili MD, PhD*{




TARLE 1.

Crtena for HERD posii vty

v ikl tocherisr fand FISH in different tror tvpes
ol eracial Encdomaral serous
Boreasi Breasl Hreast raginc (HERADLES talhl (Fader e 2] chmazl
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Correlation with clinical response:

IHC or FISH (or NGS)?

Guidelinedrom Italian StudyGroup

REVIEW

? frontiers ‘ Frontiers in Oncology published: 08 April 2022
doi: 10.3389/fonc.2022.805613

Current Prognostic and Predictive
Biomarkers for Endometrial Cancer
in Clinical Practice:
Recommendations/Proposal

from the Italian Study Group

OPEN ACCESS
Gian Franco Zannoni™?", Emma Bragantini®, Francesca Castiglione*, Matteo Fassan®,

Edited by:  Giancarlo Troncone®, Frediano Inzani’, Anna Pesci’, Angela Santoro’
Priya Ranjit Bhosale,  and Filippo Fraggetta®®




TABLE 8 | HER2: comments from the working group.

Comments

- Consider HERZ testing in advanced/recurrent endometrial serous carcinoma and in the mixed forms with serous component

- In mixed carcinomas, HERZ testing should be performed on a tissue block containing the highest amount of serous component
- For other high-grade histologies, we propose to introduce HERZ testing only with a scientific intent

- The first method for HERZ testing is represented by HER2 IHC

- Molecular reflex test (FISH/SISH) is indicated in case of equivocal (2+) IHC results

- Standardize pre-analytical and analytical protocol of testing

- IHC can be performed on biopsies or surgical specimens if available, preferring the best-preserved sample as first choice
The main advantages of performing IHC on biopsies are the following:

(i) the better degree of fixation of biopsies

(i) the early knowledge of HERZ status in a pre-operative setting

The main advantages of performing IHC on surgical sample are the following:

(i) larger amount of turmoral representative tissue

(i) the possibility to select the best specimen for IHC testing

(ii) the possibility to overcome tumor heterogeneity

optimal HER2 testing algorithm

(IHC as primary test vs FISH as reflex te




Correlation with clinical response:

IHC or FISH (or NGS)?

Comparative Study > Mod Pathol, 2021 Mar;34(3):603-612. doi: 10.1038/541379-020-00695-5,

Epub 2020 Oct 19.

Detection of ERBB2 amplification in uterine serous
carcinoma by next-generation sequencing: an
approach highly concordant with standard assays

Carrie L Robinson 1, Beth T Harrison 2, Azra H Ligon 3 Fei Dong 4 Valeria Maffeis 2,
Ursula Matulonis ©, Marisa R Nucci 2, David L Kolin 7

By IHC:

70 negative (0 or 1+)
19 equivocal (2+)

4 positive (3+)

By combined IHC/FISH:

2018 ASCO/CAP guidelines for breast carcinoma

NGS had 100% concordance with combined IHC/FISH in identifying ERBB2 amplification.
NGS is highly accurate in detecting ERBB2 amplification and provides an alternative to
measurement by IHC and FISH

ERBB2 amplification: 8 of 93 cases (9%)
NGS identified the same 8 cases with copy number 26; all 85 others had copy number <6




LIMITHEED: Gl niglalalal idadioafof HRE R essessmgmtify NGS
methods iin gyreoblgidalcaneers

Large comparative study of over 1500 ESCs
A HER?2 positivity ranging from 10.5% to 19.6%
A NGSJdetecting the loweshand FiSH the highest raies Cl yhemapplsrBic2EBA7ICAP

Series of 93 ESCs
A 4% IHC 3+ positivity

Anps CL{Il 1 9wHK/ 9tmMT NIGAZ XHDPn
Am> YSOG T YLEAFAOLIGAZ2Y ONRGSNAI o6lFaSR 2y O2LR VYdz
A1 IHC 1+ case amplified by FISH Klc TR, Wu S, Wilhite AM, Jones NL, Powell MA, Olawaiye A, et al. HER2 in Uterine

Serous Carcinoma: Testing platforms and implications for targeted therapy. Gynecol Oncol.
2022 Nov;167(2):289-294. doi: 10.1016/j.ygyno.2022.09.006.

Robinson CL, Harrison BT, Ligon AH, Dong F, Maffeis V, Matulonis U, et al. Detection of

ERBB2 amplification in uterine serous carcinoma by next-generation sequencing: an
approach highly concordant with standard assays. Mod Pathol. 2021;34:603-612. doi:
10.1038/s41379-020-00695-5.

IHC remains the preferred primary HERZ2 testing modality, as it allows visual assessment of ITH and

can be performed or repeated on multiple tissue blocks at a relatively low cost



Clinicaimpactof Guidelines

(GynvsBrASCO/CABO0/vs2013vs2018vs Gas ASCO/CAP 2016)

ORIGINAL ARTICLE

Comparison of HER2 Scoring Systems
in Endometrial Cancer
Toward Optimization of HERZ2-Directed Therapies

Ekaterina Menshikova, MD,* Kristin Deeb, PhD,* Elizabeth M. Genega, MD,*
Krisztina Hanley, MD,* and Gulisa Turashvili MD, PhD* 7




Compare gynecologic (GyC), gastric (GaC), and breast (BrC) criteria

Overall HERZ2 -positivity rates
31% by GyC and BrC
35.7% by GaC

Scoring systems significantly differed
69.8% concordance between GaC and GyC (P< 0.001)
99.2% concordance between BrC and GyC



HERANN ERARARLCEARCRIANOMA

Internationad Jowrnal of Grnecologicel Pathology
3L:507-516, Lippmeott Williams & Wilkins, Baltimore
0 H 2 International Society of Gynecologecal Pathologists

Original Article

Clinicopathologic and Immunohistochemical Features
of Ovarian Clear Cell Carcinomas in Comparison
With Type I and Type II Tumors

(nan Franco Zannont s, Francesca Morasst, m.p. Marna Grazia Prisco, msc.,
Ilaria De Stefano, msc, Valerio Gaetano Vellone, M., Vincenzo Arena, M.D.,
Giovanni Scambia, mp., and Daniela Gallo, m.sc.

TABLE 1. Differences among Type I, Type H, and CCC in clinicopathologic and molecular features
Studied populations Age TD BC C¢1 LM PM ENM SD ERx nERp n+cERf PR p33 Ki67 HER2/neu

CCC vs. Type | - = L Ll = 1 = 1 1 - ! L= f
CCC vs. Type II R S T A T A S - I I {
Typelvs. Typell | = | | | | = | = - I |

BC indicates bilateral cancer; CCC, clear cell ovarian carcinomas; CI, capsular infiliration; ENM, extranodal metastases; ERa, estrogen
receptor o; ERP, estrogen receptor f; LM, lymph node metastases; n, nuclear immunopositivity; n+c¢, nuclear and cytoplasmic
immunopositivity; PM, peritoneal metastases; PR, progesterone receptor; SD, stage of disease; TD, tumor dimension.




First IHC companion diagnostic for

determining folate receptor alpha (FOLR1)
protein expression in EOC patients who may
benefit from ELAHERE ~ (mirvetuximab

soravtansine)

The VENTANA FOLR1 (FOLR1-2.1) RxDx Assay is the first and only immunohistochemistry
(IHC) assay FDA approved to identify epithelial ovarian cancer (EOC) patients eligible for

FOLR1-targeted treatment with ELAHERE (mirvetuximab soravtansine).

Rapid andobustreproducibleassay

FDA-and CE-IVD |

« EXPRESSED IN 90%
OF OVARIAN CANCERS

* HIGH EXPRESSION IN >1/3 OF
OVARIAN CANCER PATIENTS

FO L R‘l LIMITED EXPRESSION

IN NORMAL TISSUES

* CONSISTENT OVER TIME
AND DESPITE THERAPY



35% of patients with
epithelial ovarian cancer
may now be eligible for
folate receptor alpha
(FRa)- targeted therapy’




VENTANA FOLR1 (FOIZRI) RxDxAssay
CompanioDiagnostic

AMouse monoclonal antFOLR1 clone FOL-R1 for assessment of FOLR1 in FF
epithelial ovarian{fallopian.tube;ron primary peritoneahcancer tisgoecimens

AOptiView DAB IHC Detection KBenchMarkJULTRA instrument

AFOLR1 expression clinical-@ufF ¥ A a x Tp» QGAlFLofS dad
staining at 2+ and/oB+intensity

ATo identify patients with epithelial ovarian, fallopian tube, or primary peritone
cancer being eligible for ELAHERIE\etuximabsoravtansing

Analyzed by a certified pathologist alongside

<listological eyaluation, perunentclinical data, and apRIopIIIe Coplro's



VENTANA FOLR1 (FOLR1-2.1) RxDx Assay

Intended Use
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ELAHERE®) (mirvetuximab soravtansine)

Epithelial ovarian cancer

FOLR1]

Mirvetuximab soravtansine

>75% Tumor Cell




VENTANA FOLR1 (FOLRI) RxDxAssay

Preanalyticaldetails
Specimenypes

Accepted specimens

A FFPE A Cytologicakamples

A Primaryovarian fallopiantube and A Decalcifiednetastaticbonelesions
peritonealcancer

A Archivalor recenttissuefrom resections
excisionsaandbiopsies

A Primaryand metastaticsites



