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Markers come. Markers stay?
We are often more enthusiastic about adding new IHC assays than retiring old ones.

1
A new marker 
appears

Promising publication

2 We validate it

Looks good

3 We add it to the panel

Beside the old favourites

4
Then another one 
arrives

And we do it again

!
Eventually, the panel begins to resemble a very expensive antibody collection rather than a carefully 

designed diagnostic tool.

Good panels are designed, not just accumulated.
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Why do we use supplemental IHC assays?
Additional stains should reduce diagnostic uncertainty, not merely enlarge the panel.

Only if they answer a defined
diagnostic question.

Assay result

Positive Negative

A
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Target

present

Target

absent

✓

True positive
correctly detected

–
False negative

sensitivity problem

+
False positive

specificity problem

–

True negative
correctly excluded

Supplemental IHC should solve a specific problem:

• improve diagnostic sensitivity

• improve diagnostic specificity

• resolve a known diagnostic pitfall

The goal is not more antibodies, but better answers.

Illustration created with the assistance of generative AI



The New IHC Marker Hype Curve
“100% sensitivity, 100% specificity” is just a phase

ex
pe

ct
at

io
ns

Innovation trigger

“Have you seen this new clone?”

highest sensitivity
and specificity

Trough of disillusionment

decalcified biopsies enter the chat

weak expressors, controls
and boring real life

Plateau of usefulness
not magic, but very useful
in the right panel

Adapted from the Gartner Hype Cycle, Jackie Fenn, Gartner, 1995



DIAGNOSTIC PANEL

Colorectal carcinoma



Colorectal origin in CUP: which markers add value?

To stay Sensitivity Comments

CK20 Yes 80-95% MSI-H carcinomas can be negative - Also seen in many other carcinomas

CDX2 Yes 80-95% MSI-H carcinomas can be negative – Intestinal lineage marker 

mCEA ? 90-100%
Not specific for colorectal carcinoma;
Might be useful for gastric adenocarcinomas

Villin No 70-90% Less sensitive and less specific

SATB2 ”New” 75-90% Lower GI tract and rectal/appendiceal neuroendocrine tumours

Cadherin-
17

”New” 85-95%
Publications indicate superior sensitivity compared to CDX2 and not a 
lineage marker 

* CUP; Cancer of unknown primary origin

Combined CK20 and 
CDX2 sensitivity: 97% 
in MSS CRC and 88% in 
MSI-H CRC



Colon/Appendix Pancreas Kidney

Cadherin-17 is a cell adhesion protein expressed mainly in intestinal epithelium 
and may help identify tumours of gastrointestinal origin.

Cadherin 17: does it earn a place in the colorectal CUP panel?



CDH17 Is a More Sensitive Marker for Gastric Adenocarcinoma Than CK20 and CDX2
David Altree-Tacha et al, Arch Pathol Lab Med. 2017;141:144–150

Cadherin 17: does it earn a place in the colorectal CUP panel?



CDH17 Is a More Sensitive Marker for Gastric Adenocarcinoma Than CK20 and CDX2
David Altree-Tacha et al, Arch Pathol Lab Med. 2017;141:144–150

Cadherin 17: does it earn a place in the colorectal CUP panel?



Cadherin-17 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors
Frank Jacobsen et al, Pathology - Research and Practice 256 (2024) 155175

Candidate; clone MSVA-517M, MS Validated Antibodies

Potential diagnostic roles of CDH17

1. Supporting a gastrointestinal or biliopancreatic origin

Metastatic GI and biliopancreatic adenocarcinomas are often CDH17-positive, 

whereas primary pulmonary adenocarcinomas are usually negative.

2. Demonstrating intestinal differentiation

CDH17 may help identify intestinal-type differentiation in adenocarcinomas of the 

oesophagus, stomach and endocervix.

Cadherin 17: does it earn a place in the colorectal CUP panel?



Cadherin-17 (CDH17) expression in human cancer: A tissue microarray study on 18,131 tumors
Frank Jacobsen et al, Pathology - Research and Practice 256 (2024) 155175

Candidate; clone MSVA-517M, MS Validated Antibodies

Useful as part of a panel, but not specific for colorectal origin.

Cadherin 17: does it earn a place in the colorectal CUP panel?



CAD-17

rmAb
SP183

1:100, 32M
CC1, 48M

OP-DAB
VMS Ultra

CRC1

CRC2

CRC3

CRC: Colorectal carcinoma

Cadherin 17: does it earn a place in the colorectal CUP panel?

CDX2

CRC4



American Association for Cancer Research (AACR)

Cadherin 17: from diagnostic marker to therapeutic target



SATB2: does it earn a place in the colorectal CUP panel?

Colon/Appendix Testis Tonsil (EP281 - Clone dependent)

SATB2 is nuclear transcription factor involved in development and differentiation 
and is strongly associated with lower gastrointestinal epithelium



SATB2 Versus CDX2 - A Battle Royale for Diagnostic Supremacy in Mucinous Tumors
Arch Pathol Lab Med. 2019;143:1119–1125

CDX2 is more sensitive for colorectal

adenocarcinomas

SATB2 is more specific for colorectal

adenocarcinomas

SATB2: does it earn a place in the colorectal CUP panel?

Intensity of SATB2/CDX2 staining was scored as;
negative, 0; weak, 1; moderate, 2; or strong, 3 
Percentage of tumor staining was scored as 
0; <5%, 1; 5%–49 and 2; ≥50%,



SATB2 may occur in many tumours, but 

diffuse expression in >70% of cells 

strongly favours colorectal origin.

Diagnostic pitfall: 
SATB2 may be weak or lost in right-

sided, MMR-deficient and BRAF-
mutated colorectal carcinomas.

SATB2: does it earn a place in the colorectal CUP panel?



Use of SATB2 and CDX2 Immunohistochemistry to Characterize and Diagnose Colorectal Cancer
Kato et Al. Appl Immunohistochem Mol Morphol 2024;32:362–370

SATB2 and CDX2 are 

complementary markers. 

The combination improves 

recognition of colorectal 

origin.

SATB2: does it earn a place in the colorectal CUP panel?



SATB2 in NETs: a marker of rectal and appendiceal origin

“A rectal origin is suggested by morphology and can be 
confirmed with SATB2-positivity (strongly positive in nearly
all [96%] rectal NETs and never strongly expressed by 
pancreatic tumors); incidentally, SATB2 is also expressed by 
most (79%) appendiceal NETs”].

NETs: Neuroendocrine tumors



SATB2 was positive in 30 of 63 melanomas 

(48%). Most positive cases showed only weak to 

moderate staining.

Diffuse strong staining still favours 

colorectal origin, but focal or weak positivity 

is not specific.

H-scores were calculated as (1x% of cells stained weakly)+(2x% of cells stained moderately)+(3x% of cells stained strongly). This yielded a score ranging 
from 0 to 300. An H-score of 20 or above was considered as positive.

SATB2: specificity has its limits



EP281 CL0276

Ab69995 HPA001042

SATB2: performance depends on clone and protocol



Colorectal origin in CUP: what stays, what adds value?

Core markers Useful additions Lower diagnostic value

CK20 CDX2

Primary colorectal markers

SATB2

SATB2:
specificity

Helps distinguish from
difficult mimics

Cadherin
17

Cadherin 17:
sensitivity

+

Particularly in
metastatic disease

Future
target

Villin mCEA

add very little

!

Good panels are designed, not just accumulated.

Illustrations created with the assistance of generative AI

Source: Hyung-Hoon Oh et al. Novel biomarkers for the diagnosis and prognosis of colorectal cancer, Intest Res. 2020;18(2):168–183. DOI: 10.5217/ir.2019.00080

CK20 and CDX2 stay central. SATB2 and Cadherin 17 can add value. Villin and mCEA often add relatively little.



DIAGNOSTIC PANEL

Mesothelioma vs lung adenocarcinoma



Mesothelioma versus lung adenocarcinoma
A panel is the safety mechanism: one marker can point in the wrong direction.

Illustration created with the assistance of generative AI

Same clinical
space, different disease

High-stakes differential:
treatment and medicolegal 

consequences

!

One marker is
never enough

Recommended panel basis

≥2 mesothelial  +  ≥2 carcinoma

IMIG recommendation since 2006

Mesothelial evidence
positive supports mesothelioma

Calretinin  + CK5  + WT1  +

Carcinoma evidence
positive supports lung AC

EP-CAM  + mCEA  (+) TTF1  +

*  EP-CAM is not an exclusion marker by itself: up to 30% of mesotheliomas can be positive.

Use a balanced panel, not a favourite marker.



Mesothelioma-positive markers: 

which ones still earn their place?

To stay Sensitivity Comments

Calretinin Yes 85-95%
High sensitivity, 
but focal expression may occur in carcinomas

CK5 Yes 90-95%
High sensitivity, 
but also expressed in squamous cell carcinoma

WT1 Yes 85-95%
High sensitivity, 
but also expressed in serous carcinoma

Thrombomodulin No 60-70% Lower sensitivity than the established markers

CA125 No 70-80%
Limited specificity and expressed in several 
carcinomas

Mesothelin No 60-80% Limited sensitivity and specificity

Nolwenn Le Stang et al; 
Differential Diagnosis of Epithelioid Malignant Mesothelioma With Lung and Breast Pleural Metastasis: 
A Systematic Review Compared With a Standardized Panel of Antibodies—A New Proposal That May 
Influence Pathologic Practice. Arch Pathol Lab Med 1 April 2020; 144 (4): 446–456. 
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Mesothelioma-positive markers: 

new options

To stay Sensitivity Comments

Calretinin Yes 85-95%
High sensitivity, 
but focal expression may occur in carcinomas

CK5 Yes 90-95%
High sensitivity, 
but also expressed in squamous cell carcinoma

WT1 Yes 85-95%
High sensitivity, 
but also expressed in serous carcinoma

Uroplakin 3b NEW 80%
useful additional marker, but not mesothelioma-specific
Also seen in Urothelial carcinoma (15-60%) and Ovarian
carc. (10%)

HEG1 NEW 85-95%
High sensitivity across mesothelioma subtypes
Also seen in few non-mesotheliomas



Uroplakin IIIB: useful for epithelioid mesothelioma, 

but not universal

Urothelial carcinoma &
ovarian clear cell / serous type 

were also reported positive. 



HEG1: high sensitivity across mesothelioma subtypes



HEG1 and Uroplakin IIIB: partners rather than competitors

HEG1 is the stronger first-line marker for 

epithelioid mesothelioma.

Uroplakin IIIB identifies some 

HEG1-negative cases.

Combined sensitivity: 89% → 93%



To stay Sensitivity* Comments

Claudin-4 Yes 0-5%
Preferred negative marker
Highly reliable for carcinoma and usually absent 
in mesothelioma

EP-CAM – Ber-EP4 (Yes) 10-35%
Less reliable
Mesotheliomas may show focal positivity

EP-CAM – MOC31 (Yes) 10-35%
Less reliable
Mesotheliomas may show focal positivity

mCEA ? 0%
Less reliable
Very specific when positive, but too insensitive to exclude carcinoma when negative

Carcinoma markers: which ones best exclude mesothelioma?

* Positivity seen in mesotheliomas (epithelial subtype)

PRACTICAL PANEL
•Positive mesothelial marker: HEG1
•Additional mesothelial marker: calretinin or Uroplakin IIIB
•Carcinoma marker: Claudin-4
•Optional second carcinoma marker: EP-CAM



http://orcid.org/0000-0002-3323-495X

EP-CAM (EP4) Claudin 4 Calretinin

Mesothelioma

Lung 

AC

Mesothelioma: 

Claudin-4 negative

Lung adenocarcinoma: Claudin-4 

strongly positive

Compared with EP-CAM, 

Claudin-4 gives 

a clearer separation between

Carcinoma (pos.) and 

mesothelioma (neg.).

http://orcid.org/0000-0002-3323-495X


HEG1 and Claudin-4: a two-marker shortcut

http://orcid.org/0000-0002-3323-495X

http://orcid.org/0000-0002-3323-495X


HEG1 and Claudin-4: a two-marker shortcut

http://orcid.org/0000-0002-3323-495X

http://orcid.org/0000-0002-3323-495X


Mesothelioma versus reactive mesothelium: loss is the clue

To stay Sensitivity Comments

BAP1 ”New” 60% Nuclear loss supports malignancy

MTAP ”New” 50% Cytoplasmic loss supports CDKN2A-region deletion

Merlin New 50% Loss may support NF2 alteration

Desmin No 50%
About 50% of reactive mesothelial proliferations and 95% of 
mesotheliomas are Desmin negative

EMA No 60-80%
Strong membranous staining may support malignancy, but lacks 
specificity



Clone C-4, Santa Cruz
Or
Clone EPR22826, Abcam
Clone BSB-109, BioSp

BAP1: when loss supports malignancy

BAP1 is a nuclear tumour-suppressor protein. 
Loss of nuclear staining strongly supports malignant mesothelioma over a reactive mesothelial 

proliferation.
High specificity, but limited sensitivity: retained BAP1 does not exclude mesothelioma.

Colon/Appendix Tumour without mutation Mesothelioma with lost BAP1



BAP1 in cytology: highly specific, but not highly sensitive



BAP1: a negative result that requires a positive control

Loss of tumour nuclear staining 

supports BAP1 alteration

Non-neoplastic cells must retain nuclear staining

Internal positive controls are essential



BAP1: not every negative result is a true loss

BAP1 assays are clone- and protocol-dependent:
Some BAP1 clones require highly sensitive protocols. Insufficient optimisation may 

produce weak controls, background staining or false loss



Adrenal gland Tumour with intact CDKN2A  Mesothelioma with CDKN2A del

MTAP is normally expressed in mesothelial cells.
Loss of cytoplasmic staining supports malignancy and may indicate CDKN2A homozygous deletion.

Highly specific, but not all mesotheliomas show loss.
Best interpreted alongside BAP1.

Clone EPR6893

MTAP: loss as a surrogate for CDKN2A deletion



MS Validated antibodies

Rabbit monoclonal

MTAP loss across human cancers: 

useful, but not mesothelioma-specific

MTAP loss occurs in 
many tumour types, 
including 
approximately one-
third of 
mesotheliomas.
It is a useful surrogate 
for homozygous 9p21 
deletion but must be 
interpreted in the 
correct diagnostic 
context.



MTAP loss is not mesothelioma-specific

MTAP loss reflects 9p21.3 

deletion, 

not mesothelial origin.



MTAP
from diagnostic surrogate to 
therapeutic biomarker

Current role: Type I IHC assaySupports

malignancy in a mesothelial proliferation

Potential future role: Type II predictive

assayIdentifies MTAP-deficient tumours

that may benefit from targeted therapy



Merlin: the next step 

when BAP1 and MTAP are retained Merlin is the tumour-

suppressor protein 

encoded by NF2.

Loss of 

membranous and 

cytoplasmic staining 

may support 

malignant 

mesothelioma.

Potential value: 
identifies additional 

cases not detected by 

BAP1 or MTAP loss.



Merlin: loss of expression may support NF2 alteration

Normal and reactive mesothelial cells show weak 
to moderate membranous and granular 
cytoplasmic Merlin staining.
Loss of this pattern may support malignant 
mesothelioma and an underlying NF2 alteration.

Loss correlates with NF2 alteration, 
but IHC and molecular testing are not fully concordant
(IHC and NGS agreement 77%)

Merlin retained Merlin lost

Pleural mesothelioma 1 Pleural mesothelioma 2

Clone D1D8, 
Cell Signaling.



DIAGNOSTIC PANEL

Neuroendocrine neoplasia



The neuroendocrine panel: core markers and new 

candidates

# Reported sensitivity varies by tumour differentiation, anatomical site and study cohort. Values for NETs and NECs are not directly comparable.
*Immunohistochemistry in the diagnosis and classification of neuroendocrine neoplasms: what can brown do for you?
Andrew Bellizzi; Human Pathol 2020; Feb;96:8-33 
**Second-Generation Neuroendocrine Immunohistochemical Markers: Reflections from Clinical Implementation 
Juhlin C. C; Biology 2021, 10, 874. https://doi.org/10.3390/biology10090874

To stay Sensitivity# Comments

Chromogranin A Yes 50-85% Very specific but less sensitive, especially in poorly differentiated NEC

Synaptophysin Yes 60-90% Sensitive core marker, but not entirely specific

NSE No 60-70% Neuron Specific Enolase, insufficient specificity

CD56 ? 70-90% Sensitive but very non-specific, use selectively

INSM1* ”New” 85-95%
Insulinoma-associated protein 1, sensitive nuclear marker, strong 
candidate for the core panel

ISL1** New 15-100%
Supports pancreatic or lower intestinal origin; usually low or absent in 
upper gastric NETs.

Secretagogin** New 55-85%
Promising supplemental marker for NET/NEC, performance varies by 
tumour type



INSM1: a nuclear partner for synaptophysin
INSM1

Nuclear staining

Colon
scattered

neuroendocrine

cells

Pancreas
islet cells

INSM1 is a nuclear transcription factor associated with neuroendocrine differentiation.
It is expressed in normal and neoplastic neuroendocrine cells across multiple anatomical sites.

SYP
Cytoplasmic staining

Established clone: A-8
Newer alternatives: 
MRQ-70, MSVA-465R, 
BSB-123



INSM1: does it outperform the established markers?

INSM1 is the best marker for the diagnosis of neuroendocrine tumors: comparison with CGA, SYP and CD56
Kosuke Fujino et al; Int J Clin Exp Pathol 2017;10(5):5393-5405

SCLC

NET
(Pancreas)



INSM1 in lung neuroendocrine tumours: broad nuclear expression

Diagnostic Value of Insulinoma-Associated Protein 1 (INSM1) and Comparison With Established 
Neuroendocrine Markers in Pulmonary Cancers: 
A Comprehensive Study and Review of the Literature. Johan Staff et al. Arch Pathol Lab Med 
(2020) 144 (9): 1075–1085

CD56

CGA

INSM1

SYP

Objective.—To determine the diagnostic value of
insulinoma-associated protein 1 (INSM1), in comparison
with established NE markers, in pulmonary tumors.

Design.—Fifty-four pulmonary NE tumors and 632
NSCLCs were stained for INSM1, CD56, chromogranin
A, and synaptophysin. In a subset, gene expression data
were available for analysis. Also, 419 metastases to the
lungs were stained for INSM1. A literature search
identified 39 additional studies with data on NE markers
in lung cancers from the last 15 years. Seven of these
included data on INSM1.

Carcinoid LCNEC SCLC



Diagnostic Value of Insulinoma-Associated Protein 1 (INSM1) and Comparison With Established Neuroendocrine Markers in Pulmonary Cancers: 
A Comprehensive Study and Review of the Literature. Johan Staff et al. Arch Pathol Lab Med (2020) 144 (9): 1075–1085

INSM1 in lung neuroendocrine tumours: broad nuclear expression



INSM1 in SCLC: diagnostic marker today, therapeutic target tomorrow?

J. Mol. Pathol. 2022, 3, 140–167. https://doi.org/10.3390/jmp3030013

Diagnostic
High sensitivity (75–100%) and specificity for SCLC (82–100%) 
Clear nuclear staining in histology and cytology 
Best used together with morphology and other markers 

Beyond diagnosis
Prognostic evidence remains inconsistent 
INSM1-related pathways are being explored as therapeutic targets

INSM1 has earned a place in the diagnostic panel, 
but its future role may extend beyond diagnostic use

https://doi.org/10.3390/jmp3030013


INSM1 clone choice: MRQ-70 brings reproducibility

MRQ-70 showed the most consistent performance 

across laboratories and platforms.

A-8 produced more variable results, including both 

weak staining and false positivity.



Second-generation neuroendocrine markers: 

when the first-generation panel is uncertain

INSM1, ISL1 and Secretagogin are most useful as problem-solving markers
when chromogranin A and synaptophysin are weak, focal or inconclusive.



CGA and 
synaptophysin may 

be expressed in 
non-

neuroendocrine 
tumours

Negative INSM1, 
ISL1 and 

Secretagogin can 
argue against a true 

neuroendocrine 
neoplasm

When chromogranin and synaptophysin 

overcall neuroendocrine differentiation

Second-generation markers 
can prevent

a false neuroendocrine diagnosis



The antibody graveyard – Neuroendocrine markers

ISL1 expression depends strongly on tumour site: High in pancreatic and lower gastrointestinal NETs; Usually absent in upper gastrointestinal NETs



Secretagogin in SCLC: supplemental value

In SCLC, sensitivity was slightly 

higher than chromogranin A: 

71% versus 68%, 

and positive tumours also tended to 

show a greater proportion of stained 

cells.

Potential role: a supplemental 

marker when chromogranin A is weak 

or negative, or when the conventional 

stains give a discordant result.



The neuroendocrine panel: a focused core, 

not an antibody collection

Core markers for NET/NEC:
Chromogranin A

Synaptophysin

INSM1

Problem-solving marker:
ISL1 when site of origin is uncertain

Still under evaluation:
Secretagogin



DIAGNOSTIC PANEL

Breast carcinoma
With a focus on triple-negative disease



* Trichorhinophalangeal syndrome type 1 (TRPS1) gene

Breast origin in TNBC: which markers add value?

To stay Sensitivity Comments

GCDFP15 Yes 50-70% Highly specific for breast carcinoma, but low sensitivity in TNBC

Mammaglobin Yes 40-60% Highly specific for breast carcinoma, but low sensitivity in TNBC

ER No 80%
Moderate to highly sensitive but not specific. Defines receptor status rather 

than confirming breast origin

GATA3 Yes 90-95%

Highly sensitive for ER+ breast carcinoma – 20-60% positivity in TNBC and 

metaplastic type

Low specificity

TNBC

SOX10 ? 40-60%
Moderately sensitive and specificity. Complements GATA3 in TNBC, but also 

stains melanoma, salivary tumours and peripheral nerve-sheath tumours.

TRPS1* Yes 80-98% Highly sensitive and relatively specific for TNBC



TRPS1: a more sensitive breast marker for TNBC

TRPS1 is retained in most triple-negative breast carcinomas, 

including many GATA3-negative cases. 

Potential role: improving recognition of breast origin when traditional markers are lost.

Ai, D., Yao, J., Yang, F. et al. TRPS1: a 
highly sensitive and specific marker for 
breast carcinoma, especially for triple-
negative breast cancer. Mod Pathol 34, 
710–719 (2021).



TRPS1 in TNBC: covering the cases missed 

by GATA3 and SOX10

Esther C. Yoon, Gang Wang, Bryce Parkinson, et Al.
TRPS1, GATA3, and SOX10 expression in triple-negative breast carcinoma. Human Pathology, Volume 
125, 2022, Pages 97-107.

rabbit polyclonal antibody against human TRPS1 (PA5-84874 from Invitrogen/Thermo Fisher Scientific)

TRPS1 may serve as the 
primary breast-lineage marker in TNBC



Rayan Rammal et al. Utility of TRPS1 immunohistochemistry in confirming breast carcinoma Emphasis on 
staining in triple-negative breast cancers and gynecologic tumors. Am J Clin Pathol 2023;XX:1-10

rabbit polyclonal antibody against human TRPS1 (PA5-84874 from Invitrogen/Thermo Fisher Scientific)

Most published data: 

pAb PA5-84874

Promising monoclonal 

alternatives: 

EP392, EPR16171 and MSVA-512R

Clone-specific validation required

TRPS1: high sensitivity, but broader expression than first reported

TRPS1 detects 

approximately 90% of breast 

carcinomas, including TNBC.

However, expression also 

occurs in gynaecological 

tumours, particularly 

endometrial carcinoma, 

usually at lower levels.



TRPS1 assays: comparable performance, but specificity 

depends on the cut-of

NordiQC poster at ECP 2024



TRPS1:

NordiQC poster at ECP 2024



TRPS1: 

where should we set the threshold?

Neoplasias with TRPS expression levels

Optimise for diagnostic separation, 
not maximum staining.

B: Conservative assay. 
High specificity, but may 
miss some breast 
carcinomas

A: Balanced assay. 
Best compromise between 
sensitivity and specificity

C: Highly sensitive assay. 
Detects more breast 
carcinomas but increases 
non-breast positivity.



TRPS1 IHC: clone choice and calibration matter
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FOR THE LAST 60 SLIDES:

Never let one stain

make the decision.

PREDICTIVE IHC:

Here is one stain

and a treatment cut-off.



PREDICTIVE PANEL

Claudin 18.2



Claudin 18.2: Predictive IHC in gastric cancer

Normal gastric mucosa: strong membranous expression
Intestinal metaplasia: generally weaker and heterogeneous expression

Zolbetuximab approved in the EU, 24 September 2024



Claudin18.2 positive = 75% cells
positive with moderate to strong
intensity

https://www.claudin182.com/

Claudin18.2 positive = may be eligible for Zolbexitumab

CLDN18.2 scoring: 

intensity and extent both matter



CLDN18.2: predictive accuracy 

begins with analytical accuracy



CLDN18.2: in search for a reliable 

low-expression control

Potential alternative: 

normal lung

Weak membranous 

staining of pneumocytes 

with clone 43-14A

Promising as a low-

expression control, but 

requires further 

validation
https://www.claudin182.com/



PREDICTIVE PANEL

Folate receptor alpha





https://www.elaherehcp.com/



FOLR1 positive = may be eligible for Mirvetuximab Soravtansine

Folate receptor alpha scoring: 

intensity and extent both matter



Folate receptor alpha: 

predictive accuracy begins with 

analytical accuracy



Folate receptor alpha: 

in search for a reliable l

ow-expression control



PREDICTIVE PANEL

TROP2



TROP2: a common target, 

but not yet a useful conventional biomarker

Cell-surface glycoprotein expressed in many epithelial cancers

Target of several antibody-drug conjugates

Illustration created with the assistance of generative AI

Datopotamab deruxtecan

The problem

TROP2 is widely expressed, but conventional expression level alone has not 

consistently predicted benefit from TROP2-directed ADCs.



TROP2: predictive IHC without a human read-out

Illustration created with the assistance of generative AI
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Apparently, 
IHC is not only 
fit for purpose. 

It is also fit for cycling. 



Rasmus Røge

Jette Boysen Møller

Heidi Lykke Kristoffersen

Louise Rønnow Holler

Charlotte Papior Carstensen

Tanya Julio

Jacqueline Capion Lemming

Mette Skov Mikkelsen

Lilli Guldager Malaca

Carsten Munck Malmgaard

Jesper Lund Lauridsen

Kristi Bøgh Anderson

With deep appreciation and gratitude to Søren Nielsen

Thank you for your attention!

Let’s connect
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