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The antibody graveyard CUP*- Colorectalcarcinoma* markers

CK20 80-95% MSHH carc canbe neg.- Alsoseenin manyother carcinomas
_ Byboth 97% & 88% sens.
for MSS and MSH CRC
CDX2 Yes 80-95% MSHH carc canbe neg.c Intestinallineagemarker
MCEA ? 90-100% Not specificfor CRG Might be usefulfor gastricadenocarcinomas
Villin No 70-90% Lesssensitive andessspecific
SATB2 € bS g &590% LowerGltract andrectal appendiceaheuroendocringumours
Cadherinl? ¢ bS g 9H095% Publicationsndicatesuperiorsensitivitycomp to CDX2 and notlameagemarker

* CUP; Cancer ainknownprimaryorigin ** CRC




a W
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The antibody graveyard CUP- Colorectalcarcinomamarkers¢ Cadherinl7

Table 3. Primary Colon Cancer Versus Metastasis
Colon Cancer CDH17, % (No.) CK20, % (No.) CDX2, % (No.)
Primary 99.1 (116/117) 95.7 (112117) 96.6 (113/117)*
——— Metastasis into lymph node” 90.6 (29/32) 59.4 (19/32)° 81.3 (26/32)

Abbreviation: CK, cytokeratin.

* P > .05; primary CK20: P=.10, CDX2: P =.18; metastasis into lymph node CDX2: P =.15.
b The origin of metastatic carcinomas was determined by a board-certified pathologist before receiving the tissue for testing.

¢ P < .05; metastasis into lymph node CK20: P =.004.

Table 4. Primary Stomach Adenocarcinoma Versus Metastasis
Stomach Cancer CDH17, % (No.) CK20, % (No.) CDX2, % (No.)
—— Primary 63.3 (88/139) 23 (32139p° 46 (64/139)°
Metastasis* 66.7 (24/36) 30.5 (11/36)° 50 (18/36)¢

Abbreviation: CK, cytokeratin.

2P <.001.
b P < .05; primary CDX2: P =.004; metastasis CK20: P =.002.
< The origin of metastatic carcinomas was determined by a board-certified pathologist before receiving the tissue for testing.

4 P > .05; metastasis CDX2: P =.15.

CDH17 Is a More Sensitive Marker@&astricAdenocarcinomd hanCK20 and CDX2
DavidAltree-Tacha et alArchPatholLab Med. 2017;141:14450




The antibody graveyard CUP- Colorectalcarcinomamarkers¢ Cadherinl7

Table 2. Neoplastic Tissues (n = 884)
Cancer Type CDH17, % (No.) CK20, % (No.) CDX2, % (No.)

Colon adenocarcinoma — 97.3 (145/149) 88.6 (132/149) 93.3 (139/149)
Stomach adenocarcinoma 64.0(112/175) 24.6 (43/175)¢ 46.9 (82/175)*
Esophageal cancer (n = 54)

Esophageal adenocarcinoma 38.7 (12/31) 25.8 (8/31) 29 (9/31)

Esophageal squamous cell carcinoma 0(0/23) 0 (0/23) 0(0/23)
Appendiceal cancer (n = 5)

Adenocarcinoma 2/2 2/2 2/2

Undifferentiated carcinoma 02 0/2 0/2
Pancreatic cancer (n = 57)

Pancreatic ductal adenocarcinoma . 39.3 (11/28) 10.7 (3/28) 0 (0/28)

Pancreatic adenocarcinoma 24.1 (7/29) 13.8 (4/29)" 6.9 (2/29)"
Hepatocellular carcinoma 1.8 (1/57) 7 (4/57) 0 (0/57)
Cholangiocarcinoma 33.3 (412) 333 (412) 8.3 (1/12)
Owarian cancer (n = 60)

Serous papillary cystadenocarcinoma 6.4 (3/47) 8.5 (4/47) 4.4 (2/47)

Endometrioid adenocarcinoma 28.6 (2/7) 28.6 (2/7) 14.3 (1/7)

Mucinous adenocarcinoma 50 (3/6) 50 (3/6) 66.7 (4/6)
Endometrial adenocarcinoma - 28.6 (2/7) 57.1 (4/7) 0(0/7)
Lung cancer (n = 78)

Adenocarcinoma _> 11.1 (4/36) 5.6 (2/36) 2.8 (1/36)

Squamous cell carcinoma 0(0/29) 0 (0/29) 0 (0/29)

Small cell carcinoma 0 (0/5) 0 (0/5) 0 (0/5)

Large cell carcinoma 0 (0/5) 0 (0/5) 0 (0/5)

Neuroendocrine carcinoma 0(0/3) 0 (0/3) 0(0/3)
Prostate adenocarcinoma 0 (0/20) 0 (0/20) 0 (0/20)
Breast cancer (infiltrating ductal) 0(0/73) 2.7 (2/73) 0(0/73)
Bladder cancer (n = 63)

Urothelial carcinoma 0 (0/61) 52.5 (32/61) 4.9 (3/61)

Bladder adenocarcinoma 100 (2/2) 100 (2/2) (0/2)
Clear cell renal cell carcinoma 0(0/10) 0 (0/10) 0 (0/10)
Thyroid cancer (n = 12)

Papillary carcinoma 0(0/10) 0 (0/10) 0 (0/10)

Follicular carcinoma 002 v 0o N i T R Ts

H wil . b, Focal staimng was observed In -DOSI 73 (] 1 e, 3

g?;?r:n(?::!{&:er (astroc Ymma] g igﬁg% g Egﬁg; g igﬁg Representative negative (C) afd moderate positive (F) sﬁ;?ning for CDX2 (origingl magnification X20 [A %hrough Fl). i §
Melanoma (classic) 0 (0/6) 0 (0/6) 0 (0/6)
Lymphoma (n = 11)

B-cell lymphoma 0 (0/8) 0 (0/8) 0 (0/8)

T-cell lymphoma 0 (0/3) 0 (0/3) 0(0/3)

Abbreviation: CK, cytokeratin.

CDH17 Is a More Sensitive Marker@&astricAdenocarcinomd hanCK20 and CDX2
DavidAltree-Tacha et alArchPatholLab Med. 2017;141:14450
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* any CDH17 positivity (%)
» strong COH17 posdtivity (%)
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F. Jacobsen et al.

The antibody graveyard CUP- Colorectalcarcinomamarkers¢ Cadherinl7
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Fig. 3. Ranking order of CDH17 immunostaining in tumors. Both the percentage of positive cases (blue dots) and the percentage of strongly positive cases (orange

dots) are shown.
Cadherinl7 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors

Frank Jacobsen et &athology- Research and Practice 256 (2024) 155175
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Appendix, neurcendocrine tumor (NET) (n=14)
Adenomatous polyp, low-grade dysplasia (n=50)
Adenomatous polyp, high-grade dysplasia (n=47)
lleum, neuroendocrine tumor (NET) (n=49)
Colorectal, neurcendocrine tumor (NET) (n=12)
Adenocarcinoma of the colon (n=2035)
Pancreatic/Ampullary adenocarcinoma (n=63)
Gastric adenocarcinoma, intestinal type (n=159)
Mucinous carcinoma of the ovary (n=72)

Colorectal, neuroendocrine carcinoma (NEC) (n=10)
Adenocarcinoma of the esophagus (n=77)

Gastric adenocarcinoma, mixed type (n=57)
Pancreas, neuroendocrine tumor (NET) (n=91)
Gastric adenocarcinoma, diffuse type (n=164)

Ductal adenocarcinoma of the pancreas (n=452)
Pancreas, neuroendocrine carcinoma (NEC) (n=13)
Lung, neuroendocrine tumor (NET) (n=19)

Acinar cell carcinoma of the pancreas (n=14)
Cholangiocarcinoma (n=49)

Hepatocellular carcinoma (n=289)

Adenocarcinoma of the lung (n=182)
Adenocarcinoma of the prostate, Gleason 5+5 (n=81)
Endometrial serous carcinoma (n=68)

Endometrioid carcinoma of the ovary (n=86)
Adenocarcinoma of the prostate (recurrence) (n=252)
Yok sac tumor (n=35)

Small cell neuroendocrine carcinoma of the prostate (n=18)
Embryonal carcinoma of the testis (n=28)
Endometrioid endometrial carcinoma (n=203)
Carcinosarcoma of the ovary (n=35)
Adenocarcinoma of the prostate, Gleason 4+4 (n=72)
Papillary renal cell carcinoma (n=334)

Clear cell carcinoma of the ovary (n=42)

Squamous cell carcinoma of the pharynx (n=58)
Leiomyosarcoma (n=87)

Hodgkin Lymphoma (n=99)

Warthin tumor of the parotid gland (n=99)

Squamous cell carcinoma of the larynx (n=104)

Squamous cell carcinoma of the cervix (n=125)

Non-invasive papillary urothelial carcinoma, pTa G2 low grade (n=154)
Urothelial carcinoma, pT2-4 G3 (n=619)

Clear cell renal cell carcinoma (n=1202)

Non-invasive papillary urothelial carcinoma, pTa G3 (n=181)
Oncocytoma of the kidney (n=219)

Serous carcinoma of the ovary (n=520)

Galbladder, neuroendocrine carcinoma (NEC) (n=4)
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: Leiomyomz; (n=505
Malignant peripheral nerve sheath tumor (MPNST) (n=13)

Sarcomatoid urothelial carcinoma (n=24) g
Synovial sarcoma (n=11) e

Paraganglioma (n=38)

Teratoma (n=25) o=

Mesothelioma, biphasic (n=61)

Malignant melanoma (n=45)

Squamous cell carcinoma of the lung (n=72)

Non-invasive papilary urothelial carcinoma, pTa G2 high grade (n=124)
Angiosarcoma (n=66)

Oral squamous cell carcinoma (floor of the mouth) (n=127)

Squamous cell carcinoma of the anal canal (n=81) =

Clear cell (tubulo) papillary renal cell carcinoma (n=25)
Gastrointestinal stromal tumor (GIST) (n=48)
Mesothelioma, epithelioid (n=33) s
Medullary thyroid carcinoma (n=109) =«
Thymoma (n=28)
Squamous cell carcinoma of the vagina (n=70)
Squamous cell carcinoma of the esophagus (n=64) «
Schwannoma (n=107)
Invasive breast carcinoma of no special type (n=427)
Squamous cell carcinoma of the penis (n=70)
Chromophobe renal cell carcinoma (n=136) -
Phylloides tumor of the breast (n=49) =
Papillary thyroid carcinoma (n=380)
Squamous cell carcinoma of the vulva (n=126)
Angiomyolipoma (n=90)
Basal cell carcinoma (n=75) «
Squamous cell carcinoma of the skin (n=87) «
Follicular lymphoma (n=80) -
Adenoma of the thyroid gland (n=112)
Neurofibroma (n=89)
Lobular carcinoma of the breast (n=158)
Seminoma (n=516)
Adenocarcinoma of the prostate, Gleason 3+3 (n=82)
Medullary carcinoma of the breast (n=22) __
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Fig. 4. CDH17, SATB2, and CK20 immunostaining in tumors.

Cadherinl7 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors
Frank Jacobsen et &athology- Research and Practice 256 (2024) 155175
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The antibody graveyard CUP- Colorectalcarcinomamarkersg¢ SATB2

e - _ B SATB2 (special AEh

e _ R0 T e ‘ , ST, L < T . sequenzebinding protein 2)

\ : S ke S s BPE e s a nuclear matrix
attachment regiorbinding
transcription factor with
developmental role in
craniofacial, neural, and
osteoblastic differentiation.
Primarily expressed in Gl
tract but also other tissues
as kidney, testis and brain.




The antibody graveyard CUP- Colorectalcarcinomamarkersg¢ SATB2

Table 1. Any SATB2 Expression in Primary Mucinous Tumors CDX2 more se nSItlve for
Site, Mo. % .
—— colorectaladenocarcinomas
Colorectum Ovary Breast Lung Uterus Pancreas Esophagus
Score n = 44) n = &) n = 31) in = 2&) (n = 28) (n=15) (mn = 15)
Intensity 1Fi
1 B(18.2) 11{1.7) 2 (6.5) 0 1 (3.6} 0im 1 (6.7) SATBZ morepeCIfICfor
2 18 (40.9) 2(3.3) 38.7) 0 () 0 (o) 0 (0) 3 (20.0) colorectaladenocarcinomas
3 13 (29.5) 0o 0 o 0o 0im 0o
All positive 39 (B8.6) 3 5.0 5(16.1) o im 1 (3.6} o (0 4 (26.7)
Percentage . . . . .
0 103 00 16.) 0@ 00 00 00 Differentialdiagnosisof ovarian
1 41(9.1) 21(3.3) 3.7 o 1 (3.6} 0im 0o
2 34 (77.3) 1(1.7) 1(3.2) 0 () 0 (o) 0 4126.7) |Ung or colorectalcarc
Table 2. Any CDX2 Expression in Primary Mucinous Tumors
Site, Mo. "
Stomach and
Colorectum Owary Breast Lung Uterus Pancreas Esophagus
Score (n = 44) (n = i) n=31) (m = 2&) in = 2B) (n =15} in = 15)
Intensity
1 oo 6 (10, 0 0¥ 9(34.6) 2(7.1) 20(13.3) 7 46.7)
2 B(18.2) 312 (53.3) 0 0¥ 510(19.2) 11(3.8] B(53.3) 116.7)
3 36 (81.8) 10 (16.7) 0 oo (L[] 2107.1) 4 (26.7) 7 46.7)
All positive 44 (10 48 (300 0 oo 14 (33.8) 5(17.9) 14 (93.3) 15 (10
Percentage
0 [LE{N)] 5 (8.3} 0 (0 2 (7.7} 30107 1 (6.7} 0 [0y
1 o 11 (18.3) 0 oo 40(15.4) 11(3.8) 51(33.3) 6 (40.00
2 44 (10 32 (533.3) 0 oo 8 (30.8) 113.6) 8(33.3) 9 (60.00

Intensity of SATB2/CDX2 staining was scored as;
negative, 0; weak, 1; moderate, 2; or strong, 3

SATB2 Versus CDX® Battle Royale for Diagnostic Supremacy in Mucinous Tumors Percentage of tumor Stairling was scored as
ArchPatholLab Med. 2019;143:11£9125 0;<6%,L;5%m p | YR HT XpJrEz:2Z
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Author manuscript
Hum Pathol. Author manuscript; available in PMC 2021 February 01.

Published in final edited form as:
Hum Pathol. 2020 February ; 96: 8-33. doi:10.1016/j.humpath.2019.12.002.
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Immunohistochemistry in the diagnosis and classification of
neuroendocrine neoplasms: what can brown do for you?*

Andrew M Bellizzi, MD’

Department of Pathology, University of lowa Hospitals and Clinics and Carver College of
Medicine, lowa City, IA, USA University of lowa Neuroendocrine Cancer Program, University of
lowa Hospitals and Clinics and Holden Comprehensive Cancer Center, lowa City, |A 52242, USA
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Well-Differentiated Neuroendocrine Tumor Classifier For the Real World:
Assumes Positivity for Broad-Spectrum Epithelial Marker and
Diffuse, Strong Positivity for Chromogranin A and/or Synaptophysin

Perform CDX2, PR (and/or polyclonal PAX8), TTF-1, and SATB2

SATB2+; TTF-1-;
all other markers
irrelevant

PR and/or
pPAX8+;
SATB2-; CDX2 :
irrelevant irrelevant Rectum or
Lung Pattern Appendix

(230% sensitive; Pattern
>99% specific) (285% sensitive;
>90% specific)

CDX2+;
all other markers
negative
Midgut Pattern

(90% sensitive;
285% specific)

Pancreas Pattern

(260% sensitive;
>95% specific)

Figure 11. Simplified Immunohistochemical Algorithm for Well-Differentiated Neuroendocrine
Tumor Site of Origin.
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confirmed with SATBRositivity (strongly positive in nearly
all [96%] rectal NETs and never strongly expressed by
pancreatic tumors); incidentally, SATB2 is also expressed [
Y2840 6120 FLIWSYRAOSIEE boc
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The antibody graveyard CUP- Colorectalcarcinomamarkers¢ SATBZ (1 KS | 0 X @

Table 1. Antibodies and assessment marks for SATB2, run 64

Concentrated antibodies n  Vendor Optimal Good Borderline Poor | Suff.!  OR?
1 Abcam
mAb clone SATBA4B10 3 Santa Cruz 1] 1 6 0 14% 0%
3 Zytomed Systems
13 Epitomics
66 Cell Marque
1 Diagnostic BioSystems
rmAb clone EP281 3 BioSB 48 28 B B B3% 52%
1 Biocare Medical
5 Gennova Scientific
3 Zeta Corporation
mAb clone SP281 4 |Abcam 0 4 0 1 80% 0%
" ane 1 Zytomed Systems
rmAb clone QRO23 1 Quartett 1 0 0 0 - -
rmAb clone ZR167 1 Zeta Corporation 0 0 0 1 - -
pAb HPADD1042 4 Sigma Aldrich 0 1 1 2 - -
pAb Ab69995 1 Abcam 1] 1] o 1 - -
Ready-To-Use antibodies
mAb clone IHC660 1 GenomeMe 0 o 1 0 - -
rmAb clone EP281
384R-17/18 19 Cell Marque 9 2 0 89% 47%
rmAb clone EP281
760-6075 VRPS® 4 Ventana/Roche 2 2 o 0 - -
rmAb clone EP2B1
760-6075 VRPS* 23 Ventana/Roche 11 9 1 2 87% 4B8%
rmAb clone EP2B1 .
PR/HAR239 3 PathnSitu 0 1 2 0 - -
rmAb clone EP281 " "
API3225 3 |Biocare Medical 0 2 1 0 - -
rmAb clone EP281 - " -
MAD-000747QD 3 Master Diagnostica 0 0 3 0 - -
rmAb clone EP281
BSB319 7/8/9 2 BioSB 0 1 1 0 - -
rmAb clone EP2B1
CSR-0140 1 |Celnovte 1 o o 0 - -
rmAb clone EP2B1 .
Z2321RP 2 Zeta Corporation 1 0 1 0 - -
rmAb clone EP281 " S
RMPD112 1 Diagnostic BioSystems 0 0 0 1 - -
Total 173 73 57 27 16
Proportion 42% 33% 16% 9% 75%

1) Propartion of sufficient stains (aptimal or good) (25 asessed protocols).
2) Propartion of Optimal Results (25 asessed protocals).
3) Vendor Recommended Pratocol Settings {VRPS) to a specific RTU product applied on the vendor recommended platform(s) (25

asessed protocols).

4) Laboratory Modified Protocal Settings (LMPS) to a specific RTU product (25 asessed protocols).

Performance history
This was the second NordiQC assessment of SATB2. The pass rate increased significantly from 58% in the
first run 58 to 75% in this run 64 (see Graph 1).

Graph 1. Proportion of sufficient results for SATB2 in the NordiQC runs performed

SATB2 performance in NordiQC assessments

, 250 100%
T
5 200 80%
o
2 0 60% =
2
g =
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Run 58 Run 64

2020 2022
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The antibody graveyard CUP- Colorectalcarcinomamarkers

CK20 and CDX2; theo primarymarkers foridentificationof colorectal(CRCadenocarcinoma

Cadherinl7 might be superiorto CK20 due thigheranalyticalsensitivtyin metastaticlesions but thewide
publicationhistory of CK2@hallengeghe position ofCadherinl7 asprimary markerc Cadherinl7 anad-on??

SATB2 taisedin the differentialdiagnosiof mucinousovarianand CR@denocarcinoma superiorto CDX2

Villinand mCEAof lessdiagnosticvaluefor CRC

Novel biomarkers for the diagnosis and prognosis of colorectal cancer
Intest Res.2020;18(2):168.83. Published online November 30, 2019
DOI:https://doi.org/10.5217/ir.2019.00080

HyungHoonOh et al.
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The antibody graveyard Mesotheliomaversus(lung-) adenocarcinoma

Lung Cancer vs. Mesothelioma

Lung with - 7 — Lung with
Lung Cancer > Pleural

Mesothelioma

Cancer forms Plaque Forms in Lungadenocarcinoma Mgsothelioma
in the Lung Pleura epithelial

Calretinin +
The accurate diagnosis of malignant pleural CKS N
mesothelioma (MPM) is essential for therapeutic and WT1 N
legal reasons. In 2006 and consolidated in 2020 the ERCAM N -
International Mesothelioma Panel advocated the use CEA (+)
of a panel, including two mesothelial and two TTF1 N
non -mesothelial immunohistochemical (IHC)markers. XX®
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The antibody graveyard Mesotheliomac positive markers

Calretinin Yes
CK5 Yes
WT1 Yes

Thrombomodulin No

CA125 No

Mesothelin No

NolwennLe Stang et al,

85-95%

90-95%

85-95%

60-70%

70-80%

60-80%

Alsoseenin somecarcinomasbut typicallyfocal S Y
l N, I

Alsoseenin squamousell carcinomas

Alsoseenin serousovariancarcinomas

Lesssensitive

Lesssensitive andessspecific(breastcarc, pancreasarg ovarianserouscarc® X ® 0

Lesssensitive andessspecific

Differential Diagnosisof Epithelioid MalignantMesotheliomaWith Lung andBreastPleuralMetastasis
ASystematicReviewComparedwith aStandardizedPanel ofAntibodieS’KA NewProposalThat MayInfluence PathologicPractice.ArchPatholLab MedlL April 2020; 144 (4): 43456.
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Calretinin

CK5 Yes
WT1 Yes
Uroplakin3b NEW
HEG1 NEW

Thrombomodulin No

CA125 No

Mesothelin No

85-95%

90-95%

85-95%

80%

85-95%

60-70%

70-80%

60-80%

Alsoseenin somecarcinomashbut typicallyfocal

Alsoseenin squamousell carcinomas

Alsoseenin serousovariancarcinomas

Alsoseenin Urothelialcarcinoma(15-60%) andOvariancarc (10%)

Highsensitivityin allmesotheliomasubtypes- Alsoseenin few non-mesotheliomas

Lesssensitive

Lesssensitive andessspecific(breastcarc, pancreagarg ovarianserouscarcP X ® 0

Lesssensitive andessspecific
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Article

Analysis of More than 16,000 Human Tumor and Normal
Tissues Identifies Uroplakin 3B as a Useful Diagnostic Marker
for Mesothelioma and Normal Mesothelial Cells

Maximilian Lennartz ', Dennis Atug 1 Sebastian Dwertmann Rico !, Viktor Reiswich !, Florian Viehweger 1
Franziska Biischeck !, Martina Kluth !, Claudia Hube-Magg 1, Andrea Hinsch !, Christian Bernreuther !,

Guido Sauter !, Eike Burandt !, Andreas H. Marx 2, Till Krech 13, Ronald Simon *{, Sarah Minner !,

Till S. Clauditz ', Frank Jacobsen !, Patrick Lebok -3, Natalia Gorbokon !, Katharina Méller !, Stefan Steurer ¥
and Christoph Fraune /*(0

Upk3b Immunostaining Result

Tumor Entity on TMA (n) int. (n) neg. (%) weak (%) mod. (%) str (%)
Tumors of the Adenocarcinoma of the lung 196 184 100.0 0.0 0.0 0.0
lung, pleura, Squamous cell carcinoma 80 75 100.0 0.0 0.0 0.0
and thymus of the ]u_ng
Small cell carcinoma of the 16 16 100.0 0.0 0.0 0.0
lung Figure 3. Examples of Upk3b immunostaining in selected cancers. The panels show a strong mem-
Mesothelioma, epithelioid 40 28 179 25.0 14.3 429 branous Upk3b staining in samples of two epithelioid mesotheliomas (A,B), and a muscle-invasive
Mesothelioma, biphasic 77 52 69.2 115 58 135 urothelial carcinoma of the urinary bladder (C). Upk3b staining is more focal and predominantly seen

on surface membranes in a serous high-grade ovarian carcinoma (D) and an invasive micropapillary
urothelial cancer (E). Upk3b staining is absent in an adenocarcinoma of the lung (F).

Urothelialcarcinomaovarianclearcell/
seroustype were alsoreported positive
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TABLE 2 HEG1 immunostaining in tumors analyzed in this study (whole sections)

N

Mesotheliomas 122
Epithelioid and biphasic 89
Epithelicid 57
Biphasic (epithelioid component) 3z
Sarcomatoid 25
Desmoplastic 3
Transitional 3
Heterologous elements 1
Lymphohistiocytoid 1

P

112
86
56

20

= O M

TABLE 1 Expression frequency of HEG1 and conventional mesothelial markers in mesotheliomas

EM
No. IT (%)
TMA
m+cHEG1 66/69 95.7
mHEG1 59/69 B85.5
Calretinin 64/70 91.4
WTH 45/70 64.3"
Podoplanin 47170 67.1°
Whole sections
m+cHEG1 56/57 98.2
mHEG1 53/57 93.0
Calretinin 41/43 95.3
WT1 30/38 789
Podoplanin 36/42 85.7

Staining score Staining pattern
(%) 02 3 4 5 6 m (%) c (%)
(91.8) 10 5 5 21 8 8 (664) 31 (254)
(96.6) 3 1 0 12 73 79 (888) 7 (79)
(98.2) 1 1 0 7 48 53 (930) 3 (53)
(93.8) 2 0o 0 5 25 26 (813) 4 (125)
(80.0) 5 4 4 7 5 0 (0.0) 20 (80.0)
(66.7) 1 0o 0 2 0 0 (0.0) 2 (66.7)
(1000) © 0o 1 0 2 2 (667) 1 (33.3) NPT 15T
(0.0) 1 0o 0 0 0 0 (0.0) 0 (0.0) SOk ' ISy ki ve
(o) o o 0 0 1 0 (0.0 1 (100.0)  ESER \,{ w47 '\;"%k‘jzﬂi;
. FCRTE S AN
‘;%‘A‘?j X “‘%‘;‘ ,@?& \,“l
L) 8 SA QR Wb
oy e \ - L
BM sMm 2 3 N
A s
No. UT (%) No. UT (%)
34/36 94.4 2/2 100
25/36 69.4 02 0
19/36 52.8 02 0
10/36 27.8" 02 0 i .
10/36 278 o2 0 Membranous HEG1 expression is a useful marker
in the differential diagnosis of epithelioid and biphasic
30/32 938 20/25 80.0 malignant mesothelioma versus carcinomas
26/32 81.3 25 0
1610 54.2 s Kenzo Hiroshima™®®® | Di Wu? | Eitetsu Koh? | Yasuo Sekine® |
7 288 NA Daisuke Ozaki® | Toshikazu Yusa® | Tadao Nakazawa® | Shoutaro Tsuji’ |
1417 824 MNA

Abbreviations: BM, biphasic mesothelioma; EM, epithelioid mesothelioma; m + cHEG1, membranous and/or cytoplasmic HEG1 staining; mHEG1, membranous

HEG1 staining; NA, not analyzed; No. /T, number of immunoreactive/total cases; SM, sarcomatoid mesothelioma; TMA, tissue microarray.

*Statistically significant ditterence between expression frequency ot membranous HEG1 staining and that of conventional mesothelial marker (p < 0.05).

Yohei Miyagi® | Ann E.Walts® | Alberto M. Marchevsky® | Aliya N. Husain'® |
Kohzoh Imai'’

Pathology International. 2021:71:604-613.
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ERCAM¢ BerEP4  (Yes) 10-35% Lessspecifi¢selectivedue toincreasedanalyticalsensitivitywith optimizedprotocols

Lessspecifi¢selectivedue toincreasedanalyticalsensitivitywith optimizedprotocols

ERCAMcMOC31  (Yes) 10-35%

MCEA ? 0% Lesssensitive inmdenocarcinomasg about 50-60% andhus negresultnot conclusive
Claudind Yes 0-5% Shownto be more reliablynegative inmesotheliomasaindthus preferrednegative marker

* Positivityseenin mesotheliomagepithelial subtype)

Typicallyl-H € LJ2 & A i A @&mbividtionwits N ¢ £ M3 | § A B&lto Miffenddti&endsotheliomaand carcinoma

Calretinin - +
CK5 - +
ERCAM + *
CEA +)
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Table 1. HEG1: mesothelioma versus non-small-cell lung

carcinoma staining

Epithelioid Sarcomatoid MNon-small-cell
and biphasic {membrane lung carcinoma
{membrane or cytoplasmic  (membrane
Report staining) staining) staining)
Tsuji”* 108/112 (96%) 11/16 (69%)  0/98 (0%)
Maso®* 65/69 (94%) 14/32 (44%)  0/167 (0%)
Hiroshima™** 79/89 (89%) 20/25 (80%)  1/75 (1.3%)
Hirashima™* 84/105 (80%) 2/2 (100%) ND
Itami'®+= 34/34 (100%) ND ND
This report**  23/25 (92%) ND 0/20
Total 393/434 (91%) 47/75 (63%)  1/360 (0.3%)
ND, not done.

*Based on TMAS.
**Rased on whole sections.

Table 3. Suggested scheme for interpretation of cases
stained for HEG1 and claudin-4

HEG1 Claudin-4 Interpretation

Positive MNegative Mesothelioma

Megative Positive Carcinoma

Positive Positive Carcinoma, serous most commaon
MNegative MNegative MNon-informative. Run other markers

Table 2. Claudin-4: mesothelioma versus carcinoma staining
Epithelioid and biphasic Sarcomatoid NSCLC {adeno,
mesothelioma mesothelioma (membrane squamous, adenosquamous, All carcinomas tested
Report (membrane staining) or cytoplasmic staining) large cell) (serous carcinomas)
Facchetti® 071 o/9 63/63 (100%) 302/336 (90%)
(10/10 serous)
Ordonez® 0/50 0/10 44/45 (98%) 169/185 (91%)
(44/45 serous)
Kawai'" 1/27 (6%) peritoneal tumours 11/11 (100%) all serous
Ohta'® o0/18 44/44 (100%) 59/59 (100%)
(Serous 15/15)
Ordonez"’ 0/40 ND 44/45 (98%) all serous
Maso™ 0/68 0/31 103/126 (82%) 103/126 (82%)
Devins'® 017 oM ND 49/49 (100%) all serous
peritoneal tumours
Kai'? 2/70 (2.8%) 68/70 (97%) 68/70 (97%)
Mawas'® 0/65 112/116 (97%) 112/116 (97%)
Kushitani'® 2/36 (5.5%) 35/38 (92%) 35/38 (92%)
Total 5/463 (0.1%) 0/51 469/502 (93%) 953/1035 (92%)
(4 pleural, 1 peritoneal) (Seraus 173/174, 99%)
Histopathology 2023, 82, 385-392. DOL: 10.1111/his. 14783

REVIEW

Hypothesis: HEG1 and claudin-4 staining will allow a
diagnosis of epithelioid and biphasic mesothelioma
versus non-small-cell lung carcinoma with only two
stains in most cases

Andrew Churg'?® & Julia R Naso'?
"Department of Pathelogy, Vancouver General Hospital, and *Department of Pathology, University of British Columbia,
Vancouver, BC, Canada
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BAP1 New 60% BRACAssociategrotein; mutation in BAP1 gerseenin mesotheliomalapp 60%)
MTAP New 50% MTAP knethylthioadenosingohosphorylask deficientexpressiorseenin mesothelioma(app 50%)
. Merlin; proteinencodedby NF2 gene feurofiboromatosis?);
0
Merlin New 50% deficientexpressiorseenin mesothelioma(app 50%)
Desmin No 50% About50% ofreactivemesothelialproliferationsare Desminnegativeq Mesotheliomas95% neg
EMA No 60-80% ¢ orbembranereactionin mesothelialcellssupportmesothelioma ¢ not specificand protocol rel.
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BRCAAssociated protein
1 (BAP1) is a tumor
suppressor gene that
regulates several cellular
functions such as
chromatin remodeling,
cellular differentiation,
DNA damage response,
growth suppression, and
apoptosis. BAP1 loss due
gene mutation has
emerged in recent years aj
a virtually 100% specific
marker of malignancy in
mesothelial proliferations
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