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Don’t let inappropriate immunohistochemical results lead you down the garden path! 







Am J Clin Pathol 2010;133:354-365 



Current: HER2/neu, ER, PR, C-kit (CD117), CD20, Ki-67 
Future: C4d, DOG1, MSI markers, NPM1, FOXP1, GCET1, IgG/IgG4, c-Myc 





Pre-Analytical (surgery → unstained section) 
•Ischemic time 
•Type of fixation 
•Length of fixation 
•Decalcification 
•Processing 
•Dehydration and clearing 
•Paraffin impregnation 
•Paraffin sectioning 
•Storage 

Analytical (unstained section → coverslip) 
•Antibody supplier 
•Clone 
•Epitope retrieval  
•Dilution 
•Amplification 
•Chromogen 
•Counterstain 
•Detection 
•Blocker 
•Mounting 

Post-Analytical  (interpretation) 
•Design of controls 
•Positive controls (internal and external) 
•Negative controls 
•Interpretation 
•Critical indicators 
•Reporting 

With this many variables, there 
are millions of options for test 

conditions !!!! 
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Standardize 

Optimize 

Minimize 





Pre-Analytical (surgery → unstained section) 
•Ischemic time 
•Type of fixation 
•Length of fixation 
•Decalcification 
•Processing 
•Dehydration and clearing 
•Paraffin impregnation 
•Paraffin sectioning 
•Storage 

Most variables will influence IHC results to some degree: 
• Only 44% of possible variables have been assessed in the literature 

 
• Some variables influence IHC results while others seem less important 

 
• Effects are often epitope dependent so suggestions in literature 

based on one type of IHC test may not be suitable for other IHC tests 
 

• Older published literature may not reflect extent of problem if IHC 
tests were not compared using critical indicators (low expressing 
normal tissues for each epitope) 
 

• IHC protocols can be optimized to control for each of these variables, 
but it is best to standardize pre-analytic variables as best as possible 
to avoid unexpected results in IHC 



• Aim for as short as possible (<30 minutes) to unsure all epitopes preserved 

Arch Pathol Lab Med 2011: 155 



TTF1 FFPE 

CytoLyt® fixation and decalcification pretreatments alter antigenicity in normal tissues compared 

to standard formalin fixation. Jennette R. Gruchy, Penny J. Barnes, Kelly A. Dakin Hache.  

Applied Immunohistochemistry and Molecular Morphology, 2014, in press. 

TTF1 CytoLyte™ 

TTF1 Expression in Normal Lung Tissue 



CytoLyt® fixation and decalcification pretreatments alter antigenicity in normal tissues compared 

to standard formalin fixation. Jennette R. Gruchy, Penny J. Barnes, Kelly A. Dakin Hache.  

Applied Immunohistochemistry and Molecular Morphology, 2014, in press. 

CD20 Expression in Normal Appendix 

CD20 FFPE CD20 CytoLyte™ 



D2-40 Expression in Normal Appendix 

CytoLyt® fixation and decalcification pretreatments alter antigenicity in normal tissues compared 

to standard formalin fixation. Jennette R. Gruchy, Penny J. Barnes, Kelly A. Dakin Hache.  

Applied Immunohistochemistry and Molecular Morphology, 2014, in press. 

D2-40 FFPE D2-40 CytoLyte™ 



• 24 hour formalin fixation is 

Arch Pathol Lab Med 2011: 155 
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TTF1 FFPE 

CytoLyt® fixation and decalcification pretreatments alter antigenicity in normal tissues compared 

to standard formalin fixation. Jennette R. Gruchy, Penny J. Barnes, Kelly A. Dakin Hache.  

Applied Immunohistochemistry and Molecular Morphology, 2014, in press. 

TTF1 Rapid Decal TTF1 Formic Acid 

TTF1 Expression in Normal Lung Tissue 

High expressor retained in Formic Acid 
Low expressor reduced in Formic Acid 
High and Low expressors lost in HCl 



ER Expression in Normal Breast Tissue 

CytoLyt® fixation and decalcification pretreatments alter antigenicity in normal tissues compared 

to standard formalin fixation. Jennette R. Gruchy, Penny J. Barnes, Kelly A. Dakin Hache.  

Applied Immunohistochemistry and Molecular Morphology, 2014, in press. 

ER FFPE ER Rapid Decal 

Cervix is now accepted as an appropriate 
control for ER and may have been more 
informative in this study 



Arch Pathol Lab Med 2011: 155 
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• Short dehydration step 
can leave water in the 
tissue and cause 
hydrolysis and loss of 
antigenicity over time 
 

• Are IHC tests on small 
biopsies comparable to 
large resection specimens 
at our institution? 



Arch Pathol Lab Med 2011: 155 



Arch Pathol Lab Med 2011: 155 

Consultation cases: Better to have block so that we can 
control important pre-analytic variables 
• Bath temperature 
• Temperature and duration of unstained section drying 
• Temperature and duration of unstained section storage 











High temperature damages antigens 
especially with poor fixation 

Too long to wait 







Desmin - protease 

Control Open biopsy 

Desmin - protease 

Resection specimen Control 

Desmin - protease 

Liver biopsy Control 

External Quality Assurance Programs may not identify this 
problem if the provided tissue is well fixed! 


