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Agenda
• p53: When knowledge shifts, so must we

• Melan-A: New clones, new standards

• ALK: New purpose, new expectations

• HER2: Therapy drives IHC

• CEA: From tool to target- rebirth of an old marker
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TP53 is mutated in 50% of all cancer 
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p53 Assessments in NordiQC
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Overexpression

Wild 
type

No TP53 mutation

TP53 missense 
mutation

0-pheno-
type

TP53 mutations resulting in 
absent p53 protein

Cytoplasmatic p53

TP53 mutations affecting the 
nuclear localization domain or 

the nuclear export signal 



Protocol A:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, 
modified protocol settings with HIER for 64 min. in CC1, 32 
min. Ab incubation and OptiView as detection system.

Protocol B:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, the 
recommended protocol settings with HIER for 32 min. in CC1, 16 
min. Ab incubation and OptiView as detection system. 

The endometrial serous carcinoma with p53 overexpression



Protocol A:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, 
modified protocol settings with HIER for 64 min. in CC1, 32 
min. Ab incubation and OptiView as detection system.

Protocol B:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, the 
recommended protocol settings with HIER for 32 min. in CC1, 16 
min. Ab incubation and OptiView as detection system. 

The endometrial serous carcinoma with absence of p53



Protocol A:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, 
modified protocol settings with HIER for 64 min. in CC1, 32 
min. Ab incubation and OptiView as detection system.

Protocol B:
mAb clone DO-7, RTU for Benchmark Ultra, Ventana/Roche, the 
recommended protocol settings with HIER for 32 min. in CC1, 16 
min. Ab incubation and OptiView as detection system. 

The low grade endometrial carcinoma with p53 wild-type pattern



Results of p53 assessments in NordiQC

YEAR

Concentrated 
antibodies (Pass 

Rate)

RTU system in 
recommended 

protocol 
Assessment-
settings (Pass 

Rate)

RTU system in 
laboratory 
modified 

protocol settings 
(Pass Rate)

2024 71% 30% 70%
2023 76% 41% 68%
2022 62% 33% 59%
2021 55% 18% 60%
2013 75% 100% 76%
2007 75% 60% NA
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The quality of IHC 
precision testing
NordiQC
assessment reports

p53
Assessment 

year 
Concentrated 

antibodies
RTU system in laboratory 

modified protocol settings*
RTU system in recommended 

protocol settings** Total

PASS RATE

2024 71% 70% 30% 65%

2023 76% 68% 41% 65%

2022 62% 59% 33% 55%

2021 55% 60% 18% 46%

2013 75% 76% 100% 79%

2007 75% - 60% 74%

* Significant modifications: retrieval method, retrieval duration and Ab incubation time altered, detection kit – only protocols performed on the 
specified vendor IHC stainer integrated.
** Protocol settings recommended by vendor – Retrieval method and duration, Ab incubation times, detection kit, IHC stainer/equipment.

Mod. prot.

3-step 
polymer 
detection

Rec. prot.

2-step 
polymer 
detection
 



Results of p53 assessments in NordiQC

Assessment year 
Concentrated 

antibodies
RTU system 

METHOD DISTRIPUTION

2024 24% 76%

2023 26% 74%

2022 27% 73%

2021 36% 64%

2013 63% 37%

2007 94% 6%



ALK

new purpose, new 
expectations



Unlock ALK
anaplastic lymphoma kinase



The First Hero: ALK1 

https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-
antibodies/cd246-alk-protein-%28dako-omnis%29-76250#zoomELIBRARY_494106



A New Chapter: The ALK Story Expands



A New Chapter: The ALK Story Expands



The quality of IHC precision testing 
Fit-For-Purpose IHC - ALK

IHC protocol 1 IHC protocol 2

Purpose 1

Purpose 2

Typically high 
antigen 

expression level

Typically low 
antigen 

expression level

Slide from Søren Nielsen



https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-
antibodies/cd246-alk-protein-dako-omnis-1931656#zoomELIBRARY_1065463

The Second Hero: 
super-sensitive 
ALK antibody 
clones



Consentrates:
OTI1A4
5A4

RTU-systems:
OTI1A4
5A4
D5F3

ALK1



Melan A

New clones, new standards



Pass rate 34%



IHC method 1 IHC method 2

Purpose 1

Purpose 2

Typically mod.- high 
antigen expression 

level

Typically low – mod. 
antigen expression 
level and only for 

clone A103

Melanoma

Sex cord
tumour

E Torlakovic et al. AIMM 2017;25:4-11 

Evolution of Quality Assurance for Clinical 

Immunohistochemistry in the Era of 

Precision Medicine: Part  1

IHC for Melan A  

Identification of purpose of the test

Slide from Søren Nielsen







NordiQC internal study
MelanA Diagnostic Performance: 
Clone A103 vs. Newer Clones
71 melanomas + 36 non-melanomas

A103 shows lower sensitivity: The widely used A103 clone has a significantly lower diagnostic 
sensitivity for melanomas compared to newer clones.

A103: 82% sensitivity
EP43: 94% sensitivity
BS52: 93% sensitivity

A103 has weaker staining intensity: A103 also showed weaker H-scores, indicating a less intense 
stain and fewer positive cells, increasing the risk of misdiagnosis.

Median H-scores:
EP43 & BS52: 260
A103: 160



HER 2

Therapy drives IHC



Rapid Growth Aggressive
CancerCells divide

uncontrollably
Fast-spreading,
dangerous form

HER2 Over



Trastuzumab (Herceptin)



Illustration adapted from M. Troxell, Repurposing HER2 IHC: Pan-HER2 and Low-HER2, USCAP 2025.

3+2+1+0

HER2 Overepression:
3+ or 2+ISH amplified

HER2 2+:
Send ISH

HER2 No-overepression:
0, 1+ or 2+ISH non-

amplified

Traditional Breast HER2-scoring



https://www.ucir.org/immunotherapy-drugs/fam-trastuzumab-deruxtecan-nxki-enhertu

Trastuzumab 
deruxtecan



Destiny Breast 04
Illustration adapted from M. Troxell, Repurposing HER2 IHC: Pan-HER2 and Low-HER2, USCAP 2025.

3+2+1+0

HER2 Overepression:
3+ or 2+ISH amplified

HER2 2+:
Send ISH

HER2 No-overepression:
0, 1+ or 2+ISH non-

amplified

Breast HER2-scoring in 2020’s

HER2 low expression:
1+ or 2+ISH non-amplified



3+2+1+0

HER2 Overepression:
3+ or 2+ISH amplified

HER2 2+:
Send ISH

HER2 No-overepression:
0, 1+ or 2+ISH non-

amplified

Breast HER2-scoring in 2025

HER2- low:
1+ or 2+ISH non-amplifiedHER2 ultra-low:

0+

Destiny Breast 06
Illustration adapted from M. Troxell, Repurposing HER2 IHC: Pan-HER2 and Low-HER2, USCAP 2025.



Are HER2 assays 
comparable?





Are HER2 assays comparable?

Two TMAs: triple-negative and ductal BC

Three CE-IVD approved IHC-assays: 

PATHWAY rmAb 4B5, 790-2991 (Ventana/Roche) HercepTest pAb, 

SK001 (Dako/Agilent) 

HercepTest rmAb DG44, GE001 (Dako/Agilent)

Scored as HER2 0, ultralow, 1+, 2+ or 3+

Amplification FISH status for HER2 2+



CEA
From tool to target- rebirth of 

an old marker

CEA = Carcinoembryonic Antigen



If CEA-negative, 
tumor unlikely to be 

colonic AC

If CEA-positive,  
likely lung AC, not 

mesothelioma



If CEA-negative, 
tumor unlikely to be 

colonic AC

If CEA-positive,  
likely lung AC, not 

mesothelioma

Low sensitivity, positive in ca. 70 % of adenocarcinomas6

CEA sensitivity ca. 40-80%, specificity ca. 60-80%1-3

SATB2 + CDX2 ~98.5% ~98.8%5

CDX2 sensitivity & specificity >90% 4
SATB2 sensitivity ca. 40-80%, specificity ca. 60-80%1-3

1. Kankanala VL, Zubair M, Mukkamalla SKR. Carcinoembryonic Antigen. 2024 Dec 11. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan–. PMID: 35201700.
2. Sørensen CG, Karlsson WK, Pommergaard HC, Burcharth J, Rosenberg J. The diagnostic accuracy of carcinoembryonic antigen to detect colorectal cancer recurrence - A systematic 
review. Int J Surg. 2016 Jan;25:134-44. doi: 10.1016/j.ijsu.2015.11.065. Epub 2015 Dec 15. PMID: 26700203.
3. Fakih MG, Padmanabhan A. CEA monitoring in colorectal cancer. What you should know. Oncology (Williston Park). 2006 May;20(6):579-87; discussion 588, 594, 596 passim. PMID: 
16773844.
4. Oh HH, Joo YE. Novel biomarkers for the diagnosis and prognosis of colorectal cancer. Intest Res. 2020 Apr;18(2):168-183. doi: 10.5217/ir.2019.00080. Epub 2019 Nov 30. PMID: 
31766836; PMCID: PMC7206347.
5. Elnady MS, Eltatawy FA, Nosseir AG, Zamzam YA, El-Guindya DM. Diagnostic accuracy of SATB2 in identifying primary and metastatic colorectal carcinoma: a comparative 
immunohistochemical study. Ecancermedicalscience. 2022 Dec 19;16:1491. doi: 10.3332/ecancer.2022.1491. PMID: 36819801; PMCID: PMC9935057.
6Wang J, Ma Y, Zhu ZH, Situ DR, Hu Y, Rong TH. Expression and prognostic relevance of tumor carcinoembryonic antigen in stage IB non-small cell lung cancer. J Thorac Dis. 2012 
Oct;4(5):490-6. doi: 10.3978/j.issn.2072-1439.2012.09.01. PMID: 23050113; PMCID: PMC3461079.









CEACAM5 is high in several tumor types, such as 
gastric, 

colorectal
and pancreatic cancers, 

expression in normal epithelial tissues is low. 1-2

1. Decary S, Berne P-F, Nicolazzi C, et al. Preclinical activity of SAR408701: a novel anti-CEACAM5-maytansinoid antibody-drug conjugate for 
the treatment of CEACAM5-positive epithelial tumors. Clin Cancer Res. 2020;26(24):6589-6599.
2. Boogerd LSF, Vuijk FA, Hoogstins CES, et al. Correlation between preoperative serum carcinoembryonic antigen levels and expression on 
pancreatic rectal cancer tissue. Biomark Cancer. 2017;9:1179299X17710016.



Thank you!
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