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Primary panel in Unknown Primary Tumours

• Pan-CK
• Epithelial and mesothelial neoplasms

• S100
• (Non-neuronal) Neuroepithelial neoplasms

• CD45
• Haemato-lymphoid neoplasms

• Vimentin
• Mesenchymal neoplasms (but also many epithelial, mesothelial, neuroepithelial

neoplasms)



Primary panel

Latest run Pass rate

Pan-CK Run 54, 2018 62%

S100 Run 50, 2017 82%

CD45 Run 37, 2013 (planned 2020) 82%

Vimentin Run 52, 2018 74%



Pan cytokeratin



Pan cytokeratin - controls

• Liver: Hepatocytes should be
weakly to moderate positive 
(CK 8 and 18), while bile 
ducts (CK7) should be
strongly positive. Stromal
cells should be negative

• Esophagus: All squamous
epithelial cells should be
strongly positive (CK5 and 
14), while stroma should be
negative.



Pan cytokeratin

Optimal

Insufficient

Small cell lung carcinoma Renal Clear cell carcinoma Liver



Pan cytokeratin – results run 54 – conc.



Pan cytokeratin - RTU

• AE1/AE3: technically challenging
• Optimal results could not be obtained on the Leica platform. 

• HIER is mandatory in alkaline buffer

• No apparent difference between 2 and 3-step visiualization

• MNF116: Have not provided sufficient results in several assessment –
should be substitued with another product

• BS5: Although data is limited, this clone seems like a robust
alternative



Pan cytokeratin – results 54 - RTU



Pan cytokeratin - Conc

• AE1/AE3: RTU systems from Dako had the highest pass rate. HIER is 
mandatory in alkaline buffer. Both vendor recommended protocols
and LDT can be used.

• AE1/AE3/PCK26: HIER (in alkaline buffer) has to be combined with 
enzymatic pretreatment (Protease 3!). Other enzymes provides a 
significant lower pass rate.



CD45



CD45 - controls

• Tonsil:
• B- and T-zones should be moderate 

to strongly positive (high 
expressors). Squamous epithelium
should be negative. 

• Liver (or brain):
• Kuppfer cells (or mikroglia) are

CD45 low expressors and will
function as a sensitivity indicator. 
Hepatocytes should be negative. 



CD45 – results run 37



CD45
Tonsil

Optimal

Insufficient

Liver B-CLL



CD45 - conclusions

• Antibody clones: Most antibody 
clones could be used to obtain an 
optimal result

• HIER: Mandatory for optimal
results. Both High and Low pH 
could provide optimal results.

• Antibody concentration: Careful
calibration mandatory



Vimentin



Vimentin - controls

• Liver: Strong staining of Kuppfer-cells, 
endothelial cells of sinusoids should be
weakly positive. Hepatocytes should be
completely negative.

• Colon: Dispersed lymphocytes should
be strongly positive. Endothelial cells of 
vessels and stromal cells should
positive (cytoplasmic). Epithelial cells
should be negative.

• Pancreas: Exocrine cells should be
postive (basolateral)

Pancreas

Colon



Vimentin



Vimentin – run 52 results



Vimentin - conclusions

• Ab clone: V9, 3B4 and SP20 
recommendable

• Ab format: RTU products from 
Dako and Leica performed better
that LDT and the RTU from Roche.

• HIER: Mandatory, better
performance in alkaline buffer

• Antibody titer: Relative high 
concentrations (1:100-1:500) in 
optimal results



S100



S100 controls

• Appendix: Adipocytes, Schwann
cells and dendritic cells should be
stained as strong as possible
(without introducing false positive 
staining)

• Tonsil: Strong positive staining of 
interfollicular dendritic cells and 
Langerhans cells of the squamous
epithelium, while germinal center
dendritic cells must display an at
least weak to moderate staining
reaction



S100 – run 50 results



S100
Melanoma

Optimal

Insufficient
(weak)

Insufficient
(false positive)

Appendix Colon adenocarcinoma



S100 - conclusions

• Antibody clone: pAb Z0311 
provided the highest pass rate. 
pAbs had better performance
than mAbs

• Antibody format: LDT using
conc Abs outperformed RTU

• HIER: Mandatory and 
preferable in alkaline buffer



Panels
Function Last run Pass rate

CK7 Simple epithelium,
Adenocarcinomas of lung, 
breast, thyroid, upper GI, 
urothelial and renal

Run 40 84%

CK20 Adenocarcinomas of 
lower GI, merkel cell
carcinoma, urothelial
carcinomas

Run 47 92%

CK5 Basal cells, squamous cell
carcinomas

Run 55 44%

CDX2 Carcinomas with 
intestinal differentiation

Run 48 80%



CK7

Control
Normal pancreas. Epithelial cells of 
intercalating ducts show weak to moderate 
staining, while large ducts should be strongly
positive.



CK7 – insufficient results

Optimal

Insufficient

Normal pancreas Lung adenocarcinoma



CK7
Optimal clones

OV-TL 12/30: 
- HIER in alkaline buffer
- 1:30-1:300
- 2 & 3 step detection systems

SP52:
- HIER in alkaline buffer

Insufficient results
- Too low conc. Of primary Ab
- Inappropriate epitope retrieval



CK20
Control:
No optimal control. Best suggestion is
normal colon or appendix. Majority of 
epithelial cells should be strongly
positive, while basal cells should be at 
least weakly positive.



CK20 – insufficient results

Optimal

Insufficient

Appendix Colon carcinoma Urothelial carcinoma



CK20 Optimal clones
RTU > conc

Ks20.8
- Pass rate in RTU 100%
- HIER in alkaline buffer
- Titre 1:20-1:500

SP33
- Vendor recommended protocol gives

optimal results
- HIER in alkaline buffer
- Ultraview/Optiview



CK5 Controls

Tonsil:
All squamous epithelial cells should be strongly
stained. No other staining should be seen.

Pancreas:
Scattered cuboidal cells of the intercalated ducts
should display a weak to moderate staining reaction

Tonsil Pancreas



CK5 – insufficient results

Optimal

Insufficient

Pancreas Prostate

Weak staining reaction

False positive MAG-reaction using
Clone D5/16 B4



CK5

SP27: 
- Most successful clone
- HIER in alkaline buffer

XM26:
- HIER in alkaline buffer
- Ab titre 1:20-1:200

D5/16 B4:
Relative low sensitivity – and false negative



CDX2
Control
Pancreas: moderate, nuclear staining
in majority of duct epithelial cells.

Appendix and colon is not
recommended, due to high level
antigen expression



CDX2 – insufficient results

Optimal

Insufficient

Pancreas Colon Colon carcinoma



CDX2
EPR2764Y:
- Most successful clone as concentrate
- Careful calibration of Ab titre
- 2- or 3-step detection system less important
- Fast deterioration at room temp.!

DAK-CDX2:
- Lower pass rate among LDT
- HIER in alkaline buffer
- 3 step detection system
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