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Objectives 

• Develop an approach to the validation of 
immunohistochemical studies 
performed on cytology specimens 

•  Understand the need for appropriate 
on-slide controls 

• Develop an approach to preparation and 
use of appropriate on-slide controls  

 

Myogenin – Class I CD117 – Class I & II 
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Immunohistochemistry 
at LHSC 2018 

• ~60 000 IHC  

• ~200 different antibodies 

• >90% on formalin-fixed paraffin embedded (FFPE) 

Immunocytochemistry 
 at LHSC 2018 

• 2810 ICC (5%) performed on cytology specimens 

• Goal to validate all but start with more common Ab 

• 105 different antibodies used on cytology specimens 

• TTF1,MOC31,BerEP4,Calretinin,p40,CK7,CK20,WT1,
CKAE1/3,CD20 = 50% 

• CD3,Syn,Chromo,CD5,CD10,CDX2,CyclinD1,CK5/6, 
CD23,Mammoglobin    = 22% 

• 53 antibodies < 10x 

The Problem 

• How to validate immunohistochemical studies on 
cytology specimens? 

• Differences compared to IHC on FFPE: 

• Alcohol based fixative or combination 

• Tissue handled differently – centrifuged, 
clotting agents, monolayer 

• Cannot assume that optimized and validated 
protocols for FFPE tissues will perform equally on 
cytology specimens 

Validation Guideline Statements 

Arch Pathol Lab Med 2014 Nov;138(11):1432-43 

Validation Guideline Statements 

Arch Pathol Lab Med 2014 Nov;138(11):1432-43 
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Prospective Validation Map 

Normal & 
Tumour 
Tissues  

Formalin 
Tissue 

Cassette 

CytoLyt 
Tissue 

Cassette 

Formalin 
Minced 
Tissue  

Cell Block 

CytoLyt 
Minced 
Tissue  

Cell Block 

Formalin  
ThinPrep 

CytoLyt  
ThinPrep 

Perform IHC/ICC, using validated protocols for FFPE, on collected 
tissues that have undergone matched processing methods 
Score % cells staining in quartiles on matched processing methods 
Score intensity of cells staining as 1 if > FFPE, <1 if < FFPE 
Concordance if % and intensity of staining match 
Discordance – consider enhanced protocol, different antibody 
 
 
 

CK AE1/AE3 

Tonsil - Formalin Tonsil - CytoLyt 

Whole Tissue - Tonsil 

Concordant 

p40   

Tonsil - Formalin Tonsil - CytoLyt 

Whole Tissue -Tonsil 

Concordant 

CD20 

Tonsil - Formalin Tonsil - CytoLyt 

Whole Tissue - Tonsil 

Concordant 

CD3 

Tonsil - Formalin Tonsil - CytoLyt 

Whole Tissue - Tonsil 

Concordant 

Ki-67 

Tonsil - Formalin Tonsil - CytoLyt 

Whole Tissue - Tonsil 

Discordant 
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CD10 

Tonsil - Formalin Tonsil - CytoLyt 

Discordant 

Whole Tissue - Tonsil 

Ki-67 
Enhanced 
Protocol 

Original FFPE Protocol Enhanced Protocol 

Tonsil - CytoLyt Tonsil - CytoLyt 

CD10 Enhanced Protocol 
Whole Tissue - Tonsil 

Tonsil - CytoLyt Tonsil - CytoLyt 

Bcl6 Enhanced Protocol 
Whole Tissue - Tonsil 

Tonsil - CytoLyt Tonsil - CytoLyt 

Unable to Improve ALK1 

Bowel - Formalin Bowel - CytoLyt 

Suboptimal – Avoid ALK1 on CytoLyt fixed material 

p16 CytoLyt FNAB 

Neck Mass – Metastatic Squamous Cell Carcinoma, Unknown Primary 

Suboptimal – Avoid p16 on CytoLyt fixed material 

Weak to moderate, variable staining 
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p16 Formalin 

Strong, nuclear and cytoplasmic staining in > 70% 

ThinPrep ICC 

MOC31 CKAE1/AE3 BerEP4 

ThinPrep IHC 

TTF1 CDX2 CK20 

How Many Cases Are Needed For Validation? 

Arch Pathol Lab Med 2014 Nov;138(11):1432-43 

How Many Cases Are Needed For Validation? 

Arch Pathol Lab Med 2014 Nov;138(11):1432-43 

How Many Cases Are Needed For Validation? 

Arch Pathol Lab Med 2014 Nov;138(11):1432-43 
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Cost of Validation 

• ~200 Antibodies 

• 10 cases per antibody - Class I antibodies 

• 20 cases per antibody – Class II antibodies 

• Average cost per slide - $18 (majority, others $23, 
$45) 

• 2000 x $18 = $36 000 (conservative estimate) 

This Photo by Unknown Author is l icensed under CC BY-SA 

Validation Plan 

• Prospective 
• Good for majority of antibodies 

 

• Retrospective 

• For difficult to obtain tissues 

Retrospective Validation Map 

Difficult to Obtain 
Normal & Tumour Tissue  

Resection 
Formalin Tissue 

Archival CytoLyt 
Cell Block 

Repeat IHC on archival cell block tissue on new platform 
Compare original staining to staining on new platform 

FFPE resection specimen serves as control for expected IHC staining 
Score % cells staining in quartiles on matched cell block IHC 

Score intensity of cells staining as 1 if > FFPE, <1 if < FFPE 
Concordance if % and intensity of staining match or greater 

Discordance – consider enhanced protocol, different antibody 
Continue to look for prospective specimens 

 
 
 
 

Implementing Validated IHC  

• Keep track in spreadsheet of protocols, cases 
and concordance results Track 

• Cross over to OMNIS from Autostainer when 
90% concordance Cross over 

• Inform cyto/pathologists of validated antibodies 

•  Disclaimer for non-validated antibodies Inform 

Control 
Issues 

http://www.coolstuff49ja.com/2013_08_01_archive.html
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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Positive Controls Negative Controls 

On-Slide Controls 
Quality Assurance Guidelines for Clinical Immunohistochemistry 

General IHC 
Tissue Control 
Issues 

It is recommended that appropriate positive & 
negative controls are placed on the same slide as the 
patient material that is being tested 

If an unexpected negative result is encountered, the 
presence of an external positive control on the same 
slide as a patient’s sample will greatly decrease the 
number of repeated tests and will demonstrate that 
the analytic component of the IHC testing was valid 

External negative controls are used to confirm the 
specificity of the test (if everything is brown, nothing 
is really brown) 

On-Slide Positive & Negative Control Tissues 

Control tissues may be placed on slide prior to or after application of patient tissue 
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External 
Positive 
Controls 

Are valid only if they are fixed and 
prepared in the same manner as 
the tissue samples that are tested 
in the assay 

It is not only inappropriate to use 
positive controls that are 
processed differently from tested 
samples, but it may be 
diagnostically misleading 

 
 
 
 
 
 
Cytology 
Specific 
Control Tissue 
Issues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Because processing of cytologic samples is often 
substantially different from the processing of 
histologic samples, immunocytochemical tests 
require different QC/QA measures with an 
emphasis on the use of appropriate positive and 
negative controls prepared under the same 
conditions 

Because most of ICC is performed on cell blocks 
and IHC concordance has been demonstrated 
between tissue sections and cell blocks 
generated from the same tissue, Cytolyt fixed 
tissue sections can be used as on-slide controls. 

Validation of Punch 
Biopsy Control 

Tissues from CytoLyt 
Fixed Whole Tissue 

Sections vs from 
Formalin Fixed Whole 

Tissue Sections for 
On-Slide External 

Controls Validation of Punch Biopsy Control Tissues from CytoLyt Fixed Whole 
Tissue Sections vs from Formalin Fixed Whole Tissue Sections for  

On-Slide External Controls 

CytoLyt 

Formalin 

CKAE1/AE3 s100 

4 mm 3 mm 2 mm 

Punch biopsy tools for making multi-tissue controls 

Preparation of Tissue for Multi-Tissue Control Blocks 
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10 Piece TMA 
Colon 
Lung 
Tonsil 
Liver 
Placenta 
Salivary gland 
Pancreas 
Adrenal gland 
Kidney 
Melanoma 

Conclusions 

• With appropriate validation of immunostaining protocols and use of 
appropriately prepared control tissues, immunostaining can be 
performed with confidence on cytological tissue preparations 


