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How to measure accuracy , precision , quality é?

Time Weight Length òIHCò

Hour/min./sec. Kilo/gram/.. Meter/centi./mili.            òpos/negò

Unit standard Unit standard Unit standard òNo standardò 

Test Performance 
Access to calibrators / standard institutes Characteristics in 

Tissue controls*

* Evolution of Quality Assurance for Clinical Immunohistochemistry in the Era of Precision Medicine 
Part 2: Immunohistochemistry Test Performance Characteristics. Torlakovic et at AIMM 2017 Feb;25(2):79-85

*Standardization of positive controls in diagnostic immunohistochemistry: 
recommendations from the International Ad Hoc Expert Committee. Torlakovic et at AIMM 2015 Jan;23(1):1-18.

Inspiration by Steve Bogen
Boston Cell Standards



POSITIVE CONTROLS 
Confirm the assay can detect the antigen 

when present

External positive tissue controls
High expressor Ἅ ;GF>AJEK <=L=;LAGF G>
abundant antigen
Low expressor Ἅ ;GF>AJEK 9F9DQLA;9D
sensitivity, avoids false negatives

Internal positive  tissue controls
Endogenous elements expected to stain.
Confirm staining worked under the same pre-
analytical and analytical conditions as the 
tumor. 

NEGATIVE CONTROLS 
Identify non-specific staining and prevent false 

positives

External negative tissue controls

Internal negative tissue controls

Negative reagent control
Primary antibody omitted
Antibody diluent or serum used instead
Detects background from: secondary antibody, 
detection system, endogenous tissue 
components, pigment in tissue



Test A Test B TestA TestB

Colon

NET

Tonsil

Tonsil

B-CLL

The central role of tissue controls for IHC
CD56 CD45

Liver



IHC Critical Assay Performance Controls (iCAPCs)
Which tissues are recommended ?

What is the expected staining pattern ?
Which tissues / cells are critical ?

Right antibody
Appropriate level of sensitivity
Guidance level of specificity 

iCAPCs concept
Test Performance Characteristics
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External positive tissue controls



ÁTissuecontrols are the most valueabletools

Áto monitor the 

Áanalytical specificityand sensitivity for IHC

ÁInternal positive and negative tissue control

ÁCells/structures within the patient material 

ÁExternal positive and negative tissue control

ÁSlide next to patient material
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IHC controls

25-01231
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ER

tonsil

External tissue controls

Cervix uteri

Internal tissue controls
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ER

tonsil

External tissue controls

Cervix uteri

Internal tissue controls

Reflect pre-analytical integrity (fixation, processing)

Biological, in-tissue check of analytical sensitivity

Analytical sensitivity

independent of tissue variability
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Patient samples that test negative or weak for ER in normal glands may be reported as insufficient for IHC evaluation of ER
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How to use 
internal positive 
tissue controls

Target analyte Application Internal control to confirm ӒLJM=Ӓ
loss

BAP1, MTAP Mesothelioma Stromalcells

p53 Gynecologicalcarc. Stromalcells

PTEN Lung and gynecologicalcarc. Stromaland benign cells

MMR (MLH1, MSH2, MSH6,PMS2) Lynch syndrome, IO treatment Stromalcells/ lymphocytes

SMAD4 Pancreas and GI carc. Stromaland benign cells

SMARCB1/INI1 Sarcoma, PNST, carcinoma.. Stromaland benign cells
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In general not applicable as positive controls as levels of expression may not be relevant for level and 
range required.

Limitations of internal positive tissue controls

CD5
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In general not applicable as positive controls as levels of expression may not be relevant for level and 
range required.

Limitations of internal positive tissue controls

CD5

Tonsil, mantle zone B-cellsarethe critical control



Internal & external tissue controls
Internal/externalnegative tissuecontrols area basic test for IHC assayand system specificity, but with limited potential 
as demonstration of anyaberrant false positive reactionwill dependon presenceof the target analytein the selected
tissues

ALK (Lu) run 73.

Detectionsystem (OptiView) beingcontaminatedwith 
secondaryAb cross-reactingwith mucin in colon

PAX5 run 41.

rmAbcloneSP34 for PAX5 being
contaminatedwith a CK20 Ab reacting
with the epithelial cellsin colon

Colon/Appendix

Pos. tissuecontrol Neg. tissuecontrol

Nerves Epithelialand muscle

Colon/Appendix

Pos. tissuecontrol Neg. tissuecontrol

B-cells Epithelialand muscle

ALK (Lu) PAX5
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IHC controls to guide reliability of data

PAX8
An important marker when working up carcinoma of 

unknown primary.

Commonly points toward tumors of:
Ovary
Uterus
Kidney
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IHC controls to guide reliability of data

But can breast carcinoma also show PAX8 
expression?
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41% MRQ-50
0% BC12

31% MRQ-50
11% pAbCM

< 5%

But can breast carcinoma 
show PAX8 expression?
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TNBC

HGSC

TRPS1 PAX8 (MRQ-50)



Copyright© 2021 Wolters Kluwer Health, Inc. and/or its subsidiaries.  All 
rights reserved.
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HE BC12MRQ-50
Photomicrographs from 2 breast 
carcinomas with aberrant PAX8 
expression by MRQ-50 clone. On 
staining with hematoxylin and 
eosin (A, D) both tumors were 
high grade with necrosis. 
Immunohistochemistry for PAX8 
with MRQ-50 antibody (B, E) 
showed nuclear positivity in 
tumor cells and lymphocytes 
(arrow). PAX8 IHC with BC12 
clone (C, F) did not stain tumor 
or lymphocytes.





IHC controls to guide reliability of data

Fal. Tube Tonsil                             Pancreas                           DLBCL                    Breastcarc.    

MRQ-50
(& pAb)

SP348
/BC12

PAX8 PAX5

PAX2

PAX6 PAX5 PAX6
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Positive tissuecontrol 1

Fallopian tuba

Positive tissuecontrol 2

Kidney

Tumour type 1

Ovarian carc.

Tumour type 2

Renalcell carc.

Negative tissuecontrol 1

Tonsil

ËSP348/ BC12 MRQ-50 / pAb

Level of analytical
sensitivity

Level of analytical
specificity
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But can breast carcinoma 
show PAX8 expression?

41% MRQ-50
0% BC12

31% MRQ-50
11% pAbCM

< 5%
No data about controls
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The importance of IHC controls has been neglected

2011

> 70% of publications based on IHC do not describe controls used to 
verify data and conclusions


