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3 choices for 5 variables 
in each phase:

4 million different protocols !

Manual
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Immunohistochemistry: highly complex analysis

33

Major causes of insufficient stains:

Less successful / problematic antibodies 18 %

Inappropriate antibody dilution 39 %

Inappropriate epitope retrieval 31 %

Other inappropriate lab. performance 12 %
Platform problems
Inappropriate calibration / home brews
Endogenous biotin reaction (EBR)
Section drying-out after HIER
Technical stainer errors
. . . . 
Unexplained

Immunohistochemistry: analytical part

“Leading”

44

Less successful / problematic 
antibodies incl. RTUs

18 %

Less succesful Abs: Estrogen receptor alpha
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Optimal

Ductal carcinoma I

? Ab/dil./HIER/Viz. 

Less succesful Abs: Estrogen receptor alpha

8

Ductal carcinoma II

Less succesful Abs: Estrogen receptor alpha

Optimal ? Ab/dil./HIER/Viz. 
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Less successful antibodies – CD31

10

Optimal (16%)

Less successful antibodies – CD31

JC70A 1A10Liver

Lymph node

11

Optimal (16%)

Less successful antibodies – CD31

JC70A 1A10

Haemangiosarcoma

Liver

Angiosarcoma

12

Less successful RTUs – CDX2
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CDX2
Normal
colon

EPRCON EPRRTU

DAK-CDX2 AMT-28 CDX2-88

EPR2764Y
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CDX2
Colon
adenocarc.

EPRCON EPRRTU

DAK AMTDAK-CDX2 AMT-28 CDX2-88

EPR2764Y

15

CDX2
Gastric
adenocarc.

EPRCON EPRRTU

DAK AMTDAK-CDX2 AMT-28 CDX2-88

EPR2764Y

16

CDX2
Normal
pancreas

EPRCON EPRRTU

DAK AMTDAK-CDX2 AMT-28 CDX2-88

EPR2764Y
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105 CDX2+ carcinomas: 
Mean H-score and proportion of positives

50

55

N

58292860Low 
Expressors 24%

98%
169

AMT-
28

22%72%64%100%

96%100%100%100%
152232238264High 

Expressors

CDX2
88

DAK-
CDX2

EPR
RTU

EPR*
CON

*rmAb EPR2764Y 1:25, (Ventana, Cell Marque)

All antibodies used by CC1S & UltraView + amp.
Four compared on Dako Autostainer with same results

Less successful Abs – CDX2

18

Less successful Abs – CEA
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Less successful Abs – CEA (CD66e)

II-7 TF3H8-1

Normal liver

Cross reacting with CD66a
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Less successful Abs – CEA

Malignant mesothelioma

No cross reaction Cross reaction

No cross reaction Cross reaction

Normal liver
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Less successful antibodies – Synaptophysin

22

27G12 Sy38

SCLC

Less successful antibodies – Synaptophysin

23

27G12Snp88

Problematic antibodies – Synaptophysin

Blood group A Blood group A

Blood group 0

MAG

24

Synaptophysin

27G12 1:25 MRQ-40 1:200

Prostate carcinoma
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Synaptophysin

27G12 1:25 MRQ-40 1:200

Mal. lymphoma
26

Less successful antibodies: CD117

27

Problematic antibodies: CD117

lot 10025671 lot OHO12A

Lot-to-lot variation:
CD117 pAb A4502

lot 10025671

Desmoid

Appendix DesmoidLiver

lot 4938

28

Problematic antibodies: CD117

mAb YR145 pA bA4502

Appendix

29

Chromogranin A

30

Chromogranin A

mAb LK2H10 DAKO pAb A0430

Small cell carcinoma
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MLH1

MLH1 clone ES05 MLH1 clone EPR3894

3232

Inappropriate antibody dilution
39 %

3333

Inappropriate antibody dilution – CD79a

JCB117 appropriate JCB117 too dilute
P

lasm
acytom

a 34

Inappropriate antibody dilution – Ig light chains

~1:300 ~1:3.000 ~1:30.000

IgK: Dako pAb A0191

35

Inappropriate antibody dilution – Ig light chains

239 IgK tests, 12 Abs: 
12% optimal

Dako pAb A0191: 
17% optimal

+TRS/Ci 3.000-16.000: 
29 % optimal

All other Abs: 
0% optimal

36

Melan A

Optimal Too dilute or not A103

B
lue naevus

D
esm

opl. m
elanom

a
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Inappropriate epitope retrieval
31 %

3838

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

6                    8 - 9

Inappropriate epitope retrieval

39

HIER CC1

stand. 60 min.

Ton 168h 10% NBF

HIER CC1

short 8 min.

Tonsil 24h 10% NBFTonsil 6h 10% NBF

Inappropriate epitope retrieval: CD23

40

Tonsil 
24 h NBF
HIER
Pascal PC

TE pH9→

Ci pH6→

CD3 PS1 CD19 LE-CD19 PMS2 A16-4

Inappropriate epitope retrieval: Citrate buffer

41

4 h 168 h

10 min 
Ci 6

30 min 
Ci 6

10 min 
TE 9

Ki67

MIB1

Inappropriate epitope retrieval: Citrate buffer

HIER

42

Proteinase K 5 min HIER TRS S1699

Inappropriate retrieval – EpCAM

Colon adenocarcinoma: Ber-EP4 
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Cam5.2 conc. TE Cam5.2 1:10 TE
Cam5.2 conc.
Pronase E 10 min.

Inappropriate retrieval – CK LMW

4444

HIER Proteolysis

AE1/AE3
AE1 detects CK8 after HIER only
AE1 does not detect CK18
AE3 does not detect CK8/CK18

Inappropriate retrieval – CK PAN

45

Inappropriate retrieval – CK PAN

Renal CC
HIER Proteolysis

Colon AC

4646

Inappropriate vendor information

Misleading datasheet: AE1/AE3

2011

4747

Inappropriate vendor information

Correct datasheet: 
AE1/AE3

4848

Inappropriate vendor information

Misleading datasheet:
AE1/AE3/PCK26

2011
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Inappropriate vendor information

Correct guide line:
AE1/AE3/PCK26

50

Tonsil

IHC – Quality control

51

MB Ab test 1

clone PL8-F6

1:50 Recommendation 1:50 Own optim. + HIER

Vendor recommendations

Placenta

Seminoma

5252

Other inappropriate lab. performance
12 %

5353

Platform dependent antibodies

√√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 √ √
BSAP 24 FN (√) Weak

BCL6 GI191E/A8 √ √

54

Platform dependent antibodies – PAX5
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Hodgkin lymphoma NS

clone SP34
RTU VMS/CM

clone 24
RTU VMS/CM

Platform dependent antibodies – PAX5

x200 x200
56

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

Platform dependent antibodies SF1
Steroidogenic factor SF1– mAb clone N1665 R&D systems

57

Platform dependent antibodies – CD56

mAb clone 123C3:

Non-VMS 81%
passed

VMS 13% passed

(no optimal)

rmAb MRQ-42:

VMS 100% passed

58

Inappropriate system calibration / home brews

59
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Sufficient HER-2 staining in different systems

2+’s included

External Quality Assurance – HER-2 

%
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60
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External Quality Assurance – HER-2

1+Reference: 2+ ampl.

MDA-MB-453

Lab. A Lab. B

Lab. B Lab. B

3+ 2+

6262

External Quality Assurance – HER-2
MDA-MB-453

Lab. A

Reference: 2+ ampl.

Lab. A

Discrepancy: 21% Run B5 2008, 80 labs

6363

Tailored recommendations

6464

Tailored recommendations

Consider change of less successful Ab (conc./RTU)
Calibrate the antibody concentration carefully
Use HIER (instead of proteolysis or no retrieval)
Increase HIER time / temperature / buffer pH
Consider use of a non-biotin based viz. system
. . . . .
Improve the internal QC

Identify the right controls: Normal MTAs
Select well defined low expressors

65

Nordic immunohistochemical Quality Control

Thank you

for your

attention !

Aalborg Hospital


