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IHC – Most common pitfalls
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IHC – Most common pitfalls

CD23 in B-CLL 

same tumour / specimen

IHC in 2 different laboratories & protocols

IHC – Most common pitfalls

Appropriate tissue fixation and processing

Appropriate and efficient epitope retrieval

Appropriate choice of antibody/clone

Robust, specific & sensitive detection system

Appropriate choice of control material

The basal fundament for a technical

optimal IHC performance:

IHC – Most common pitfalls

Appropriate tissue fixation and processing
– Problem 1: Too short fixation in NBF
– Problem 2: Delayed fixation in NBF
– Too long fixation in NBF is not a problem !!!

IHC – Most common pitfalls

Appropriate tissue fixation and processing
– Problem 1: Agressive decalcification 
– Problem 2: Deviation from SOP – e.g. section baking 

False negative or false positive

6 -
48h

8 -
72h

IHC – Most common pitfalls
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Minimum formalin fixation time for consistent estrogen receptor immunohistochemical staining of invasive breast carcinoma. 

Goldstein NS, Ferkowicz M, Odish E, Mani A, Hastah F

Am J Clin Pathol. 2003 Jul;120(1):86-92

“ The minimum formalin fixation time for
reliable immunohistochemical ER results is 
6 to 8 hours in our laboratory, regardless 
of the type or size of specimen
(core biopsy or resection)”. 

IHC – Most common pitfalls IHC – Most common pitfalls

”0” day Fixation

Fixed in toto 4 hours

- sliced and processed

CD4 – SP35

IHC – Most common pitfalls

Kappa; Burkitt´s Lymphoma

Lambda; Burkitt´s Lymphoma

Delayed fixation…………..

By courtesy

Stavanger IHC

IHC – Most common pitfalls

IHC – Most common pitfalls

Prostate – Ki67, rmAb clone 30.9

10 % NBF 24h → 24h 10 % form. acid 10 % NBF + 10 % form. acid 24h

Agressive decalcification

60°C 1h. HER-2: 3+ 80°C 16h. HER-2: 1+

IHC – Most common pitfalls
SOP deviation
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Appropriate and efficient epitope retrieval

– Problem 1: Too short effcient HIER period

– Problem 2: Use of a non-alkaline HIER buffer

– Problem 3: Wrong epitope retrieval type 

IHC – Most common pitfalls

False negative or false positive

Optimized temperature-time-pH-buffer system

‘Heating condition’ = temperature × time:

121ºC/1 min  100ºC/20 min   95ºC/40 min   60ºC/24 h.

Heat Induced Epitope Retrieval

Device:
Water bath
MWO
Pressure cooker
Pressure cooker & MWO
Autoclave
Steam

Considerations:
Efficiency
Standardization
Tissue damage
Performance

IHC – Most common pitfalls

Domestic          Prestige 
Polar Patent       Pascal  
Milestone

Ref.  A.J. Balaton et al. Appl.  Immunohistochem.  4(4):259-263,1996

MWO Pressure cooker

10

20

IHC – Most common pitfalls

HIER CC1

stand. 60 min.

IHC – Most common pitfalls
Ton 168h 10 % NBF

HIER CC1

short 8 min.

Ton 24h 10 % NBFTon 6h 10 % NBFCD23

rmAb SP23

A: CD20, cl. L26
B: Ki67, cl. MIB1
C: HMB45
(D: MOC31)

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

6                    8 - 9

IHC – Most common pitfalls IHC – Most common pitfalls

Tonsil 

24 h NBF

HIER

Pascal PC

TE pH 9

Ci pH 6

CD3 PS1 CD19 LE-CD19 PMS2 A16-4
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Laminin polyclonal Z0097

HIER TE / CC1 Proteolysis Pepsin / P1

Appropriate choice of Ab / clone

– Problem 1: Provides low sensitivity

– Problem 2: Provides low specificity

– Problem 3: Selective to IHC platform 

IHC – Most common pitfalls

False negative or false positive

MLH1 clone ES05, 1:20 (Ref.) MLH1 clone EPR3894, 1:250

IHC – Most common pitfalls
MLH1 test – Tonsil fixed 4 h NBF

MLH1 clone ES05, 1:20 (Ref.) MLH1 clone EPR3894, 1:250

IHC – Most common pitfalls
MLH1 test – Colon ad. carc. 1, MLH1 negative – DNA mutation (PCR)

Unspecific

CD138 clone MI15, 1:100 TE CD138 clone 5F7, 1:50 TE

IHC – Most common pitfalls
CD138 test – Tonsil fixed 24 h NBF

CD138 clone MI15, 1:100 TE CD138 clone 5F7, 1:50 TE

IHC – Most common pitfalls
CD138 test – Plasma cytoma fixed 24 h NBF

Low sensitivity
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25
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FPFN(√)HM57CD79a

FN
FN
√

(√)
FN
FN
√

FN

FN
FN
FN
FN

Low
expressor

–FN1A10CD31

–√SY38SYP

Antigen Clone High 
expressor

Non 
expressor

CD5 CD5/54/F6 √ –
CD15 C3D-1 √ –
CD23 MHM6 √ –

CD138 5F7 (√) –
CEA TF-3H8-1 √ FP
CGA DAK A3 √ –
CK-LMW CAM 5.2 √ –
CyD1 DCS6 (√) FP
PR SP2 √ FP

TTF1 8G7G4/1 √ FP
26

IHC – Most common pitfalls

√√FN (3%H2O2)PG-B6pBCL6
√√√SP34BSAP

√

√
√
√
√
√
√
√
√

Autostainer

√√SP19CD5

Antigen Clone XT / Ultra Bond-max
CD4 1F6, 4B12 FN (3%H2O2) √
CD4 SP35 √ √
CD5 4C7 FP √

CD79a JCB117 Weak √
CD79a SP18 √ √
ASMA 1A4 (√) Weak √
BSAP 24 FN - Weak

BCL6 GI191E/A8 √ √

“IHC-Platform” depending markers

IHC – Most common pitfalls

1:100, PC TE pH 9, EnV+, AS+ 1:100, CC1 pH 8.5, Ul.W., Ultra

IHC – Most common pitfalls
SF-1 test – mAb clone N1665 R&D systems

Robust, specific & sensitive detection system

– Problem 1: Use of biotin based detection systems

– Problem 2: Use of detection systems with low    
sensitivity

IHC – Most common pitfalls

False negative or false positive

IHC – Most common pitfalls

Biotin based
detection systems 
should not be used
for IHC….!
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EnVision

UltraView

UltraVision LP

UltraVision One

Refine

ImPress

Super Sensitive

Super Picture

Hi Def

Quanto

Advance

MACH 3

.......

IHC – Most common pitfalls

Sensitivity

PriceTAT

The choice of a polymer / multimer based system

EnV. Fl.
UltraView

Ult.Vis. ONE

Quanto
Hi Def.          

EnV.Fl.+                         
Refine
Super Sens. 
Ultra Vis. LP                   

UltraView+amp

Sensitivity

1:25                1:50               1:150 1:500

C
om

pl
ex

ity

IHC – Most common pitfalls

CD4 SP35 RTU – 32 min in primary, HIER CC1 standard: 

3-step Multimer system (UltraView + Amplification) Tonsil & T-ALL

2-step Multimer system (UltraView)

IHC – Most common pitfalls

Appropriate choice of control material
– Problem 1: What normal tissue ?
– Problem 2: How shall the reaction pattern be ?
– Problem 3: Identification of critical staining quality  

indicators

IHC – Most common pitfalls

Begin at the beginning,' the King said gravely, 
`and go on till you come to the end: then
stop.'

Alice in Wonderland

For IHC: begin at the end, tune in your
protocol: then stop.

NordiQC run 22

Chromogranin A

IHC – Most common pitfalls
MB K1 APPENDIX TONSIL PANCREAS HEPAR
ASMA
Alfa-smooth muscle 
actin
(Cytopl)

Smooth muscle cells in 
vessels and in muscle 
layers. Myofibroblasts 
lining the epithelial 
surface

Smooth muscle cells in 
vessels

Smooth muscle cells in 
vessels

Smooth muscle cells in 
the liver sinusoids 

B-CATENIN
Beta-catenin
(Membrane)

Membranes of columnar 
epithelial cells. 
Endothelial and follicular 
denritic cells

Membranes of 
squamous epithelial 
cells

Membranes of acinar 
epithelial cells (ducts) 
and endocrine cells

Hepatocytes - weak 
membranous 

BCL2
Bcl2-oncoprotein
(Cytopl)

 A weak to moderate 
staining in the epithelial 
cells in the basal crypts

All peripheral lympho-
cytes incl T-cells in 
germinal centres - 
Germinal center  B-cells 
are negative.

Weak reaction of 
epithelial cells.

Weak reaction of  the 
epithelial cells in bile 
ducts.

BCL6
Bcl6-protein
(Nuclear)

Germinal center B-cells Germinal center B-cells 
and basal squamous 
cells ? ?

CD2
(Membrane)

All T-cells -              
Scattered intraepithelal 
T-cells

All T-cells - Scattered T-
cells in germinal centres

T-cells T-cells

CD3
(Membrane)

All T-cells -              
Scattered intraepithelal 
T-cells

All T-cells - Scattered T-
cells in germinal centres

T-cells T-cells

CD4
(Membrane)

60 - 80 % of T-cells 60 - 80 % of T-cells and 
Germinal center 
macrophages

T-cells Kupfercells and sinusoid 
endothelial cells

CD5
(Membrane)

All T-cells -              
Scattered intraepithelal 
T-cells

All T-cells - Scattered B-
cells in the mantle zone 
must show a weak 
membranous staining 

T-cells T-cells

CSQI

Critical

Staining

Quality

Indicator

IHC – Most common pitfalls
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CK LMW 
& Pan

CSQI:

Livercells

IHC – Most common pitfalls IHC – Most common pitfalls

IHC is a challenge, technical complex but not mission 
impossible and rests on 5 legs
Use proper controls
Use a robust and specific detection system
Use efficient HIER
Use Ab clones, optimal for the IHC platform
Harmonize and standardize tissue processing

Begin at the beginning,' the King said
gravely, and go on till you come to  
the end: then stop.'

Alice in Wonderland

For IHC: begin at the end, tune in 
your protocol: then stop.


