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The total test paradigm 

“Immunohistochemistry is technically complex, and no aspect of this complexity can be ignored, from 

the moment of collecting the specimen to issuance of the final report”

Taylor CR. Arch Pathol Lab Med 2000; 124:945

Analytical

Choice of platform

Epitope retrieval

Blocking

Primary Antibody

Diluent

Detection system

Chromogen

Counter stain

Mounting

Interpretation

Design of controls

Positive controls

Negative controls

Interpretation

Critical stain indicator

Preanalytical

Operating method

Ischemia

Fixative and fixation

Tissue processing

Paraffin embedding

Paraffin sectioning

Slide choice

Storage

Analytical phase: Begins with dewax of the cut slides and is completed with the coverslipping 

of the stained slides.



Antibodies

• IHC-type 1 markers (Diagnostic) 

• Often calibrated to produced appropriate level of sensitivity and 

specificity (positive versus negative)

• IHC-type 2 markers (Disease screening, predictive treatment & 

prognosis)

• Predictive markers: The assays are calibrated to provide 

information of which patients will or will not benefit from a 

specific treatment (HER-2, PD-L1 …….)



Choice of product and clone 

• Should we use Ready-to-use (RTU) or a concentrate?

• Is there a RTU on the market and is it intended for my platform?

• Is there an available IVD-R product?

• How do we know if the product available are staining our intended purpose of 

use? 



MELAN A – Fit for purpose

© NordiQC© NordiQC

• Mel-a is an antibody that binds to antigens in the melanocytes in the skin. 

• Mel-a: positive in 80-100% of malignant melanomas, but also in compound nevi which are benign changes, and in other types of cancer that 

arise from melanocytes, such as clear cell sarcomas or neurofibromas. 

• We describe the great ability to recognize antigens in the melanocytes as an antibody with high sensitivity.



MELAN A

During run 60 MLA assessment 9 different clones 

was submitted

www. NordiQC.org



MELAN A
-USED TO DETECT MELANOCYTIC ORIGIN

Sentinel node - 

melanoma

Lymph node - 

melanoma

Adrenal gland

MLA, EP43 1:30

Omnis

MLA, A103 1:25

Omnis

Photo from Michael Bzorek



HIER 
– HEAT INDUCED EPITOPE RETRIEVAL

95% of all 

antibodies uses  

HIER



HIER

A: CD20 (clone L26)

B: Ki-67 (clone MIB1)

C: MSA (clone HMB45)

Shi SR et al. J Histochem Cytochem 1995 43:193-201

HIER in TRS pH 6.1
(20 min at 97°C)

HIER in TRS pH 9
(20 min at 97°C)

CD79, JCB117 (1:300)

Foto fra Michael Bzorek

CD79, JCB117 (1:50)



Alternatives for HIER
-  Proteo lyt i c  pretreatment  

Enzyme Typical

conc.

Activation 

Temperature

Typical

Incubation time

Cleavage nature

Proteinase K 0.1%, pH 8.0 25-37 °C 5-10 min. Broad - all amino acids

Trypsin 0.1-0.25%, pH 7.6 37 °C 10 min. Arginin / Lysin

Pepsin 0.2-0.4%, pH 2.0 37 °C 5-20min.

Broad, favors peptider 

with aromatic amino-

groups

Protease XXIV 0.05-0.1%, pH 7.6 37 °C 5-10 min. Broad - all amino acids

Protease XIV 0.05-0.1%,pH 7.6 25-37 °C 10-30min.
Broad, favors peptidse 

with aromatic recidues

Courtesy of Michael Bzorek



HIER+P3

OptiView

P1

OptiView

HIER

OptiView

Ventana RTU AE1/AE3/PCK26 

Alternatives for HIER
-  Proteo lyt i c  pretreatment  



Alternatives for HIER
- Proteo lyt i c  pretreatment  

WT1 – clone 6H-H2

HIER CC1 32 min, Ab 24 minHIER CC1 32 min + P3 4 min, Ab 24 min



Detectionssystems

Polymer detection systems – Envision flex (Omnis), 

Bond Refine

Multimer detection systems – OptiView, UltraView (Ventana)



UltraView – 2-layer system

UltraView Universal HRP 

Multimer is a cocktail of 

HRP labeled antibodies 

(goat anti-mouse IgG, 

goat anti-mouse IgM, and 

goat anti-rabbit)Epitope

Primary Ab 

HRP multimer 

DAB+H2O2

copper

Without copper With copper



OptiView HQ Universal Linker 

is a cocktail of HQ-labeled (HQ 

is a hapten which covalent binds 

to goat antibodies) antibodies 

(goat anti-mouse IgG, goat 

mouse IgM, and goat anti-rabbit)

OptiView HRP Multimer is a 

monoclonal mouse anti HQ-

labeled HRP antibody

Optiview – 3 layer system

DAB+H2O2

copper

DAB+H2O2

copper

Linker med HQ

HRP multimer



OPTIVIEW + AMP

HRP catalysis the oxidation of tyramide to 

reactive frie radicals, which binds to tissue 

proteins 

H2O2

Deactivated 

TSA

Activ TSA Activ TSA

Tissue proteins

DAB+H2O2

copper

DAB+H2O2

copper

DAB+H2O2

copper

DAB+H2O2

copper



Introducing Bap-1

Criteria
• At least weak nuclear staining in the majority of mantle zone 

lymphocytes in the tonsil. 
• A weak to moderate nuclear staining in virtually all germinal 

center lymphocytes.
• At least weak to moderate nuclear staining of most stromal 

cells in both malignant mesotheliomas.
• No nuclear staining of neoplastic cells in malignant 

mesotheliomas. A weak cytoplasmic reaction is acceptable.

Tonsil

Malignt mesotheliom

Important marker to identify mutation of the BRCA1 

protein 1. Mutation will present itself as a negative 

nuclear reaction in 77-84% of metastatic melanomas 

and 50-70% of mesotheliomas.



1:50DD

1:200DD

1:800DD

Tonsil

BAP1 C4, Ms

UltraView OptiView OptiView + amp

Courtesy of Gry Sahl Hansen, SUH Næstved



1:50DD

1:200DD

1:800DD

Mesotheliom

BAP1 C4, mAb

UltraView OptiView OptiView + amp

Courtesy of Gry Sahl Hansen, SUH Næstved



Envision Flex – 2 layer system

Epitope

Primary Ab (mouse or rabbit)

Polymer goat (anti-rabbit and mouse)



Envision Flex+ - 3 layer system

Epitope

Primary Ab (either mouse or rabbit)

Linker (either anti mouse or 

rabbit)

Mouse linker amplifies intesity 4-5 times

Rabbit linker amplifies intensity 2-3 times



Envision Flex++ - 4 layer system

Epitope

Primary rabbit Ab

Primary linker mouse anti-rabbit

Secondary linker rabbit anti-mouse 



Flex+ 1:200DD Flex++ 1:200DD Flex++ 1:800DD

Tonsil

Mesothelioma

BAP1 C4, 

Santa Cruz 

mAb

Courtesy of Gry Sahl Hansen, SUH Næstved



Flex+ 1:200RR Flex++ 1:200RR Flex++ 1:800RR

Tonsil

Mesothelioma

BAP1 

EPR22826-65

Apcam

rmAb

Courtesy of Gry Sahl Hansen, SUH Næstved



VALIDATION PROCESS



AARHUS TEST PANEL

Ventana Test 1 Test 2 Test 3 Test 4
(take a chance)

Dilution: 1:50 1:100 1:200 Optional

A (Standard)
OptiView

HIER CC1 32, Ab 
32

HIER CC1 32, Ab 
32

HIER CC1 32, Ab 
32

Optional

B (Standard)
OptiView

HIER CC1 64, AB 
32

HIER CC1 64, AB 
32

HIER CC1 64, AB 
32

Optional

C (Secondary) P1 8 min, Ab 32

D (Secondary) P3 4 min, CC1 
32,
AB 32

Omnis Test 1 Test 2 Test 3 Test 4
(take a chance)

Dilution: 1:50 1:100 1:200 Optional

A (Standard) TRS high 30, Ab 
20

TRS high 30, Ab 
20

TRS high 30, Ab 
20

Optional

B (Standard) TRS low 30, AB 
20

TRS low 30, AB 
20

TRS low 30, AB 
20

Optional

C (Standard+) TRS High 30, AB 
20, Linker

TRS High 30, AB 
20, Linker

TRS High 30, AB 
20, Linker

Optional

D (Secondary) Flex ++ Flex ++ Flex ++ Flex ++

E (Secondary)

A few Ab require enzymatic 
pretreatment to function 
properly, but this is not 
standard in the laboratory. 
Less than 8% of our 353 Ab 
use proteolysis, and only 3% 
as a stand-alone pretreatment.

On our Omnis we try to use only 
one HIER time, which is 30 
minutes, to ensure that as many 
slides can fit together as possible. 
We therefore only adjust;
• HIER pH
• Concentration
• Ab incubation
• Detectionslayer.  
Ab that cannot function under 
these conditions are changed to 
another platform or replaced with 
other clones



Introducing SF-1 
-  s tero idogen  f aktor  1  

Pathology Outlines

• New WHO guidelines require a panel of, among others, SF-1, TPIT and PIT-1 

for classification of pituitary adenomas.

• SF-1 detects adenomas in the pituitary gland that arise from gonadotroph cells

• SF-1 can also be used to differentiate adrenal cortical 

lesions and renal clear cell carcinomas 

• Detects testicular tumors that arise from Leydig cells 

and Sertoli cells.



Manifacture Clone IVD - status

Invitrogen mmAb N1665 RUO

Cell Marque RmAb EP434 IVD(-R)

Introducing SF-1 
-  s tero idogen f aktor  1  



I WANT TO IMPLEMENT SF-1 IHC 
STAINING WHAT SHOULD I TEST ON?

https://www.perplexity.ai
https://chatgpt.com



AI SEARCHING FOR CLONES

Manifacture Clone IVD - status

Invitrogen mmAb N1665 RUO

Cell Marque RmAb EP434 IVD(-R)



SF-1 
- INVITROGEN N1665

1:100 CC1 48 min, Ab 32 min 1:50 CC1 48 min, Ab 32 min

Pituitary gland



SF-1
- CELL MARQUE EP434

Testis

1:25 CC1 64 AB 32 1:50 CC1 64 AB 32 1:100 CC1 64 AB 32

Leydig

Sertoli



SF-1
- CELL MARQUE EP434

1:25 CC1 64 AB 32 1:50 CC1 64 AB 32 1:100 CC1 64 AB 32

Pituitary gland



SF-1
- CELL MARQUE EP434

Testis

1:25 Protease 1 AB 32 1:25 Protease 3 + CC1 32 AB 32



SF-1
- CELL MARQUE EP434

1:25 Protease 1 AB 32 1:25 Protease 3 + CC1 32 AB 32

Pituitary gland



SF-1
- CELL MARQUE EP434

Testis

1:50 Flex+ (30/20) 1:50 Flex++ (30/20)



SF-1
- CELL MARQUE EP434

1:50 Flex+ (30/20) 1:50 Flex++ (30/20)

Pituitary gland



SF-1
- CELL MARQUE EP434

Testis

1:25 CC1 64 AB 32

Pituitary gland



SF-1 Conclusion

• SF-1 Clone selection is important. 

• Detection system selection can be very important

• It is important to know your marker in advance, otherwise how do we 

select controls?



INSM1 – MRQ-70

• Used diagnostically in the differentiation 

of neuroendocrine tumors



INSM1 – MRQ-70

1:100 64/32 1:200 64/32

1:50 64/32



SATB2, 

EP281

SATB2, 

CL0246

FP FN FP

Appendix

NordiQC 

results

Neuroendocrine tumour (colon)
Tonsil

Courtesy of Michael Bzorek
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Courtesy of Michael Bzorek



WHY DO OPTIMAL SETTINGS GIVE 
INSUFFICIENT RESULTS?

HER2

PD-L1

PD-L1 TPS/CPS, Technical assessment 

In order to account for heterogeneity of PD-L1 expression in the individual tumour cores included in 

the tissue micro array (TMA) blocks, reference slides were made throughout the blocks. The PD-L1 

expression levels were thus characterized in every twenty-fifth slide and during the assessment.



WHY DO OPTIMAL SETTINGS GIVE 
INSUFFICIENT RESULTS?

19% excessive 

counterstain



Conclusion 

• Immunohistochemistry is not only influenced by pre-analytical factors

• Choice of clone is extremely important

• The sensitivity of the analysis can determine whether we can trust the result

• You must be critical of sources when searching the literature

• You must be open to discovering new things

• You must find it really exciting, because it is a really complex task
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