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Outline

= Molecular profiling as diagnostic surrogate in mesenchymal neoplasms.
* Predictive molecular profiling in mesenchymal neoplasms: a role?
* The challenge of undifferentiated & unclassified uterine sarcomas.

» Endometrioid carcinoma classification.
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Molecular profiling as diagnostic surrogate in mesenchymal
neoplasms: Is it necessar
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Molecular profiling as diagnostic surrogate in mesenchymal
neoplasms: Is it necessary7 Example #1
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Molecular profiling as diagnostic surrogate in mesenchymal

neoplasms: Is it necessary? Example #2
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UTROSCT?
Wolffian adnexal tumor?
I1,Do not Know“ma?



Molecular profiling as diagnostic surrogate in mesenchymal

Sex cord neoplasm”
UTROSCT?

Wolffian adnexal tumor?
I,Do not Know“ma?




Molecular profiling as diagnostic surrogate in mesenchymal

Resection specimen of same case




Molecular profiling as diagnostic surrogate in mesenchymal
neoplasms: Is it necessary? Example #3

Annals of Diagnostic Pathology 53 (2021) 151759

Contents lists available at ScienceDirect

74 yo, large LL lung mass, submitted with
DDx myoepithelial carcinoma?

Annals of Diagnostic Pathology
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ELSEVIER journal homepage: www.elsevier.com/locate/anndiagpath

|

Primary high-grade myoepithelial carcinoma of the lung: A study of three &=
cases illustrating frequent SMARCB1-deficiency and review of the literature

Abbas Agaimy ™ |, Inna Naroditsky °, Ofer Ben-Izhak ‘

Large epithelioid& plasmacytoid cells

Strong expression of pankeratin, SMA & CD34
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Molecular profiling as diagnostic surrogate in mesenchymal
neoplasms: Is it necessary? Example #3

Annals of Diagnostic Pathology 53 (2021) 151759

Contents lists available at ScienceDirect

74 yo, large LL lung mass, submitted with

DDx myoepithelial carcinoma Annals of Diagnostic Pathology

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

3]

Primary high-grade myoepithelial carcinoma of the lung: A study of three
cases illustrating frequent SMARCB1-deficiency and review of the literature

Abbas Agaimy ™ |, Inna Naroditsky °, Ofer Ben-Izhak ‘

Large epithelioid& plasmacytoid cells

Strong expression of pankeratin, SMA & CD34

NGS: ESR1::NCOAZ2 fusion = UTROSCT?

Enquiry: HE 13 y ago for uterine tumor

Erlangen




L
TaHoMe: sex cord elements: DDx

* LG endometrial stromal sarcoma with SC differentiation L
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* Low-grade endometrioid adenocarcinoma with spindle cells




In curettage beware of rare plex1form multlple tumorlets

Minute (1 - 7mm) multiple
Incidental microscopic findings
Mean age: 45y (36 - 56)
Harmless

May involve all uterus layers

May mimic UTROSCT & other ESN
Aetiology/ molecular unknown

Indernational J nal o } cologien! Pathology
3124 134, Ra n Pre N " York
© 1954 Tm -:m I§0c y of Gynecological Pathologist

O O O O O O O

Plexiform Tumorlet: A Clinical and
Pathologic Study of 15 Cases with

' Ultrastructur servations
Histopathology ctural Observations

P. F. Kaminski and F. A, Tavassoli
Uterine plexiform tumourlets: multifocal and solitary cases
with subsets expressing melanocytic markers

Colin | R Stewart,' 2 W Glenn McCluggage.' Yee | Chua.* Michael Texler® &
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Undifferentiated looking & Mixed Neoplasms

* Undifferentiated uterine sarcoma (UUS)
= Benign epithelial + malignant mesenchymal (adenosarcomas)

= Both malignant (carcinosarcoma = prototype of biphasic)

* Both malignant (dedifferentiated EC)




Molecular profiling as predictive biomarker in molecularly
defined emerging mesenchymal entities

B Most are neoplasms without normal cell counterpart (undiff?).

B Harbor tyrosine Kinase fusions.

B Rare but likely underrecognized.

many might have been named UUS

B Uterine body or cervix.
B Young adults but wide age range.

B Hallmark: spindled ,fibrosarcoma-like“ or IMT-like morphology.

B Behavior highly variable (indolent to aggressive).

B [HC (CD34, ALK, NTRK, etc.) helpful for screening but molecular neededi
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Undifferentiated Uterine Sarcomas
Represent Under-Recognized High-grade
Endometrial Stromal Sarcomas

Paolo Cotzia, MD,* Ryma Benayed, PhD,1 Kerry Mullaney, BS, MFES, 1 Esther Oliva, MD,}
Ana Felix, MD, PhD,§ Joana Ferreira, MD,§ Robert A. Soslow, MD,T
Cristina R. Antonescu, MD,7 Marc Ladanyi MD,7 and Sarah Chiang, MD7

Undifferentiated/ unclassified
often is a reflection of our
limited experience/ limited
access to testing oot sl A S . Vo 43, st 5 Ay 20D

Only 3 of 10 cases remained as UUS

TABLE 1. Clinicopathologic and Molecular Features

Case Age (y) Stage Year Morphology BCOR Expression FISH RNA Sequencing  Revised Diagnosis
1 58 IB 2009  Plcomorphic M-S, 50% YWHAE rcarrangement only Failed UusS
2 50 TA 2010 Uniform S, >295% YWHAE-NUTM2B Not performed HGESS
3 53 IB 2011 Uniform W, <5% ZC3H7B-BCOR Not performed HGESS
4 55 IVA 2013 Uniform M-S, 50% Negative BRDS-PHFI HGESS
5 71 IB 2014 Uniform S, >295% ZC3H7B-BCOR Not performed HGESS
6 54 IB 2016 Uniform Negative Negative Negative uUus
7 52 IA 2016 Uniform S, >95% Negative BCOR ITD HGESS
8 57 IVA 2017 Pleomorphic S, 295% YWHAE rearrangement only Negative Uuus
9 54 IB 2017 Uniform S, >95% Negative YWHAE-NUTM2B HGESS
10 61 1B 2017 Uniform S, >95% Ncgative BCOR ITD HGESS

HGESS indicates high-grade endometrial stromal sarcoma; ITD, internal tandem duplication; M, moderate; S, strong; UUS, undifferentiated uterine sarcoma; W, weak.




Case shown o m intradept. with DDx: byl il 52y, cervical polyp

Adenoflbroma VS botryond FE polyp"
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Miillerian adenosar

coma

NGS testing revealed an ESR1:
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N
Miillerian adenosarcoma (body, Cx, vagina, ectopic)

B Rare, recapitulates phylloides tumors.
B Mesenchymal component may be low or high-grade.

B Heterologous (RMS) elements more aggressive.

B Can be deceptively benign-looking. Adenofibroma is gone

B Metastases devoid of epithelial elements (challenging diagnosis).
B Molecular: DICER1 mutations; rarely gene fusions.

B DDx: other sarcomas with entrapped benign glands.

B DICER1+ eRMS with glandular elements (cartilage = DICER1!).
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Outline

= Molecular profiling as diagnostic surrogate in mesenchymal neoplasms.
* Predictive molecular profiling in mesenchymal neoplasms: a role?
* The challenge of undifferentiated & unclassified uterine sarcomas.

» Endometrioid carcinoma classification.
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Uterine ,ALKomas”: rare heterogeneous group

o Conventional (fibromyxoid) IMT, ALK+
o Conventional leiomyoma-like with ALK fusion
o Epithelioid inflammatory myofibroblastic sarcoma with perinuclear ALK

o Heterogeneous subset of high-grade sarcomas overlapping with LMS & UUS.

-
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Uterine ,ALKomas“: LMS-like morphology (TNS1::ALK fusion

T




Uterine ,ALKomas“: LMS-like

morphology (TNS1::ALK fusion)
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28 yo, bleeding uterine mass, submited with DDx

of RMS (curettage)
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_ Epithelioid Inflammatory Myofibroblastic Sarcoma:

EIMS: fusion partner matters

v Rare highly aggressive.

v’ Striking male predilection (> 5: 1).

v Age 7 mo-63 yrs (median: 39 yrs).

v’ Virtually limited to intra-abdominal sites
v' Very rare cases reported in uterus.

v 50% DOD with 2 yrs.

v" All harbor ALK::RANBP2 fusions

v Responsive to ALK inhibitors (crizotinib).

An Aggressive Intra-abdominal Variant of Inflammatory
Myofibroblastic Tumor With Nuclear Membrane
or Perinuclear ALK

Adrian Marino-Enriquez, MD*+ Wei-Lien Wang, MD, 1§ Angshumoy Rov, MD, PiD.¢
Dolores Lopez-Terrada, MD, PhD.Y Alexander J.F. Lazar, MD, PhD,}§
Christopher DM, Fletcher, MD, FRCPath® Chervl M. Coffin, MD,
and Jason L, Hornick, MD, PhD*
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TRK Fusions Define a Novel Uterine Sarcoma Subtype

NTRK SArcomas With Features of Fibrosarcoma

Sarah Chiang, MD,* Paolo Cotzia, MD,* David M. Hyman, MD,} Alexander Drilon, MD,}
William D. Tap, MD,§ Lei Zhang MD,* Jaclyn F. Hechtman, MD,* Denise Frosina, BS*
Achim A. Jungbluth, MD, PhD,* Rajmohan Murali MBBS, MD, FRCPA* Kay J. Park, MD,*
Robert A. Soslow, MD,* Esther Oliva, MD,||Y A. John lafrate, MD, PhD,||Y Ryma Benayed PhD,*
Mare Ladanyi, MD,* and Cristina R. Antonescu, MD*

o Very rare entity

o Cervix >> uterine body

o Mostly young adults (27 - 47)
o Mostly adult fibrosarcoma-like
o High mitotic activity

o Focal SMA & S100+

PRI LT G T N AR s g NP R
o Recurrence and mets potential in 50% ©oe e o

pe} %2 sl Al 3 (o ’ f’. o s

. - o ING LD P

o Now treatable with larotrectinib it ‘;3’ o 4 e Byl - Ta A R
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= Molecular profiling as diagnostic surrogate in mesenchymal neoplasms.
* Predictive molecular profiling in mesenchymal neoplasms: a role?
* The challenge of undifferentiated & unclassified uterine sarcomas.

= Endometrioid carcinoma classification.
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Bringing TCGA subtyping into pathology in

high-grade endometrial carcinomas

s Applicable for high-grade tumors
+* Based on POLE, TP53 & MMR status
> Problematic are type 3 & 4 if other genes altered

o POLE mutated: hypermutated EC
o POLE wild-type, p53 abnormal expression: High copy number EC (p53 aberrant)
o POLE wild-type, p53 wild-type pattern, abnormal mismatch repair: MSI-H EC

o POLE wild-type, p53 wild-type pattern, normal mismatch repair: EC with low

copy number alterations
Erlangen 4
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TCGA-based surrogate

POL E exon 9 P286R

2010812438

0

At Ay
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CONTROL WT

MLH1, mutL protein homolog 1; MLH2, mutL protein homolog 2; MMR, mismatch repair; p53, tumour protein
53; PMS2, PMS1 Homolog 2; POLE, DNA polymerase epsilon; TCGA, The Cancer Genome Atlas; WT, wild-type.
Talhouk A, et al. Br ] Cancer. 2015;113:299-310.
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Images courtesy of Prof. Xavier Matias-Guiu. Erlangen




Integrated genomic characterization of
endometrial carcinoma

The Cancer Genome Atlas Research Network*
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A clinically applicable molecular-based
classification for endometrial cancers

A Talhouk', M K McConechy‘, S Leungz, HH Li-Chang"‘}, J S Kwon* N Melnyk1, W Yang1, J Senz', N Boyd',
A N Karnezis', D G Huntsman', C B Gilks' and J N McAlpine™*

OS (n=143) DSS (n=141) RFS (n=135)

i POLE 1.0 —— POLE 1.0 - E
0.8 0.8 - ‘
NHigl CNHigh CNHigh
0.6 06
0.4 0.4
0.2 - 0.2 4 0.2 -
LR P-value: 0.0104 LR P-value: 0.0156 LR P-value: 0.0022
0.0 - 0.0 4 0.0 -
| 1 1 1 I I I | 1 I I |
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
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MMR or MSI, which test? e

Either test can be performed, with an assessment concordance of 85 to 92%

MMR immunohistochemistry (IHC) testing is typically the preferred approach due to its wide
availability, short turnaround time and cost-effectiveness
MMR IHC, however, is more dependent on preanalytical tissue fixation, compared to MSI?

MMR IHC is a reliable method to assess MMR status, and provides information on the altered
gene/protein

MSI testing is encouraged in patients who have a family history or suspected involvement
of Lynch syndrome with normal MMR IHC results

Universitatsklinikum
Erlangen
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Potential markers to stratify patients
in the dMMR-MSI group:

* MMR gene mutations versus MLH-1
promoter methylation

» Differences in TMB
* Secondary alterations
* Subclonality

 Different immune microenvironment

Universitatsklinikum
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HER2: Prognostic and predictive biomarker in EC?
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> Gynecol Oncol. 2023 Nov 28:180:1-5. doi: 10.1016/j.ygyno.2023.11.021. Online ahead of print.

Molecular landscape of ERBB2/HER2 gene
amplification among patients with gynecologic
malignancies; clinical implications and future
directions

Dimitrios Nasioudis ', Stefan Gysler 2 Nawar Latif 2, Lory Cory 2 Robert L Giuntoli 2nd 2,
Sarah H Kim 2, Fiona Simpkins 2 Lainie Martin 2, Emily M Ko 2

o Overall ERBB2 amplified: 3.8%

o Mucinous ovarian: 14.4%

o Uterine serous: 13.2%

o Uterine clear cell: 9.4%

o Uterine carcinosarcoma: 7.9%

o Uterine endometrioid (P53-normal): 0.4%
o High PI3K pathway mutations among

ERBB2 amplified tumors

Total: 6961 pts with GYN cancer:
49.1% ovarian cancer, 45.2% EC,

5.7% cervical cancer.
All tested for CNV in HER2

Objective: Investigate the prevalence of ERBB2/HER2 gene amplification among patients with
gynecologic malignancies.

Methods: The American Association of Cancer Research (AACR) Genomics Evidence of Neoplasia
Information Exchange (GENIE) (version 13.1) database was accessed and patients with endometrial,
ovarian, and cervical cancer were identified. Patients with available data on the presence of copy-
number gene alterations were selected for further analysis. Incidence of ERBB2 amplification following
stratification by tumor site and histology was evaluated. Data from the OncoKB database, as provided
by cBioPortal, was utilized to determine presence of pathogenic genomic alterations.

Results: A total of 6961 patients who met the inclusion criteria were identified: 49.1% with ovarian
cancer, 45.2% with endometrial cancer and 5.7% with cervical cancer respectively. Overall incidence of
ERBB2 amplification was 3.8%. Highest incidence of ERBB2 amplification was observed among
patients with mucinous ovarian (14.4%), uterine serous (13.2%), uterine clear cell (9.4%), and uterine
carcinosarcoma (7.9%). ERBB2 amplification was rare among patients with TP53 wild-type
endometrioid endometrial cancer (0.4%). High incidence of mutations in genes of the PI3K pathway
was observed among patients with ERBB2 amplified tumors.

Conclusion: ERBB2 amplification is frequently encountered among patients with uterine serous
carcinoma, and mucinous ovarian carcinoma. In addition, a high incidence was also chserved among
those with uterine clear cell carcinoma, and uterine carcinosarcoma. For patients with endometrioid
endometrial carcinoma, incidence of ERBB2 amplification is low, especially in the absence of TP53
mutations.
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$100+/S0X10+/HER2+ uterine sarcoma:

A new Kkid on the block?

*» Presented at last USCAP as putative entity.
] have encountered only one case in my files.

“» Aggressive behavior.

Recurrent Activating ERBB2 V7771 Point Mutation in Fusion-Negative, 5100 and SOX10-Positive

0:0 EXClude Other primary. LlJ\nrmu)v ((‘m“p\.ns and Cervix) Spindle Cell Neoplasms

¢ All carry HER2 V777L mutation.




$100+/S0X10+/HER2+ uterine sarcoma:

Curetting, diagnosed as HG-ESS, revised to embryonal RMS, then again to HG-ESS,
leen) 47 months later.
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TaHoMe I

o The mere presence of sex cord pattern in a uterine neopalsm does not
indicate a specific entity.
o Diverse phenotypic/genotypic entities are possible:
» LG-ESS: JAZF1::SUZ12, etc.
» UTROSCT: ESR1/GREB1::NCOA1-3.
» LG-ESS-like sarcoma with KAT6B/A::KANSL1 fusions.
» Miillerian adenosarcoma (ESR1 fusions, DICER17?).

Universitatsklinikum
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Distinct molecular subgrouping of uterine sarcomas is
confirmed by methylation studies

DNA methylation-based classification of rare mesenchymal tumors of the gynecologic tract

identifies novel molecular classes

Felix KF Kommoss !, David L Kolin *, Brooke Howitt *, Brendan Dickson *, Jen-Chieh Lee °,

Abbas Agaimy °, Andreas von Deimling 7 & Cheng-Han Lee *

Not only genetically but
also epigenetically distinct

Kommos, Agaimy et al, 2022, USCAP 2023
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Established entities
LGESS

® HGESS
LMO

® L™MS
UTROSCT
eRMS

® sDus

Control

Novel tumor types
@® GREB1-rearranged sarcoma
@ PLAG1-rearranged sarcoma
® MEIS1::NCOA2 sarcoma
) KAT6B::KANSL1 sarcoma



I
TaHoMe Il

o The mere presence of CK+ and undifferentiated morphology does not
indicate undifferentiated carcinoma.
o CK+ undifferentiated malignancies may represent:
* undifferentiated endometrioid carcinoma
e Part of carcinosarcoma

« UTROSCT

e Aberrant CK in ESS, PEComa, melanoma etc.
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I
TaHoMe III

¢ Stratify endometrioid EC by simple tests (TP53, MMR, +/- POLE).
*» Think of therapy relevant genotypes in sarcomas

o ALK

o NTRK

o mTOR in PEComas

Remember most can be verified by well functioning IHC antibodies

-
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Thank you for your attention

Remember SFF principle,
for every problem,

there is a solution, that is
simple, fast and false!
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