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Immunohistochemistry: analytical part

Major causes of insufficient stains:
= Less successful / problematic antibodies
= Inappropriate antibody dilution
= [nappropriate epitope retrieval

= Other inappropriate lab. performance

= Platform problems

= Inappropriate calibration / home brews
= Endogenous biotin reaction (EBR)

= Section drying-out after HIER

= Technical stainer errors

= Unexplained

0 7 BEsues

LR intensity* 1
Fate to strong
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“Leading”

Immunohistochemistry: highly complex analysis §

3 choices for 5 variables
in each phase:

- 4 million different protocols !
Fixation
Time, Type, Volume
Decalcification
Preparation = Primary antibody
re- Clone, Dilution

Ti analytic Pre-treatment  Buffer, Time, Temp
Issue

Type, Dimension,

De-differentiation Section Manual

Necrosis Thickness Stainer

Heat cauterisation Storage

Drying Visualization
Sensitivity, Specificity Development

Sensitivity,
Localization

Post-

Control Ivti Interpretation
Quantification ana ytIC Localization
Reporting Positive/Negative - cut-off level

Less successful / problematic
antibodies incl. RTUs

Table 1. Abs and assessment marks for ER, Pun B10

suff,
Concentrated Abs N Vendor Optimal  Good  Borderl.  Paor  guff! --:s“

1D5+6F11
Ready-To-Use Abs

SPI, 790-4324/25

IDS+ER-2-123,
SK310/K40TY
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Less succesful Abs: Estrogen receptor alpha

2 Ah/dil /HIER/Vi7

Less successful antibodies — CD31

Assessment Run 26 2009

cD31

Criteria for

aining as optimal included:

Tahle 1. Ahs and scares far €031, run 26

Concenteated Ahs

mbl clone JCT0A

mab clons 1810

Heady-To-Use Abs

ne 1AL0,
760-4246

1
&

N Vendor Optimal  Gosd  Barderl.  Poar  ggp'

T
ops?

Less successful antibodies — CD31
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Less succesful Abs: Estrogen receptor alpha

2 Ah/dil /HIER/\V/i7

Less successful antibodies — CD31

‘% Lymph node’

Less successful RTUs — CDX2 H;a

Assessment Run 27 2009

CDX2

Tahle 1. Ahs and assessment marks for COX2, Pun 27

Concentrated Abs N vendar Optimal  Good  Boederl.  Paor suff,
mab clone Coxz-gy T biesene: 7 6 § 16
3 Bwcare
mAb done AMTZ8 21 Novocastra 3 4 H 9
mAb dons DAK-CDXZ 4 Dako £ z 0 0
mAb cuns §F1-2 1 Master Diagnostica [] ] 0 1
Ready-To-Use Abs
mib clone DRK-EOXZ o oo . 5 ,_ )
e g d 15 Dake 13 2 0 o 100% | 100 %)
mab done COXZ-B8, o oo ) )
AMIDF 6 BioGene [ ] 0 @
mib clone COXZ-88, o
e 1 Biacare o a 2 1
mab clone COXZ-ON, o X
fild 2 Linaris [ 1 1 v
LPREFGAY, FOU-4300 1 Cell Maraus : ! ! Gy || Sy
Total = 2 1 #

Pruportivn 28 % 18 % 17 %
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CDX2
Colon
adenocarc.

EPR2764Y

CDX2 CDX2

Gastric Normal
adenocarc. pancreas

EPR2764Y EPRCON EPR2764Y EPRCON

CDX2-88

Less successful Abs — CDX2 | Less successful Abs — CEA

105 CDX2+ carcinomas: Assessment Run 27 :
Mean H-score and proportion of positives
CEA
Table 1. Abs and assessment marks for CEA, run 27
Concentrated Abs M Yendor Optimal  Good  Borderl,  Poor  syfé! ;:Z;
mAl clure 11-7 78 Dake 37 § 1 % | %%
mab clone COL-1 o 00 % 100 %
mah clone 12-140-10 0 1l 1
Al clurie PARLAM 4 0 0
*rmAb EPR2764Y 1:25, (Ventana, Cell Marque) [, a ] o
All antibodies used by CC1S & UltraView + amp. Ready-To-Use Abs
Four compared on Dako Autostainer with same results ;l.';’,{;_}[';,-,‘;‘;?' 11 Dake 11 0 0 o 100 % | 100
g aane TRAHAL, 3 Ventana o Q f (\r °.:>
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Less successful Abs — CEA (CD66e) Less successful Abs — CEA

-Malignant mesothelioma =« & | . ¥
Normal liver S ., e
Yot . o .
o
= : . ." gL S =
S Normal liver. : £ i i
TF3H8- < ',*_.‘- = -.“__‘:
Cross reacting with CD66a ES % . 4‘,4 i PR
- . T * >

Less successful antibodies — Synaptophysin

Assessment Run 29 2010

Synaptophysin (SYP)

Tahble 1. Abs and assessment marks for SYP, run 29

Concenteated Ahs N Yendor Optimal  Gaod  Bordeel.  Poor  gufp! :"":fz

9 60 Movacastea / Lei . . . o p—
2 cons 27642 | 50 |NovoCasTa / Loiea P ] PR

clans SnplY 4 6% NI

rmab clone SYIU i v z o e

rmAb done SP11 1 3 67 % 100

rmAb done 266 7 1 0 0

pAbL ADDLID 7 2 4 6

phAb CHMCI11 7 0 z 0

Ak NCL-Synapp 0 0 1 1 B

pAb RB-1461 7 1 0 0 -

pAb SIGNET-3261- a 0 o N .

1000 . :

Ready-Tao-Use Abs

mab clone SYIU, c 9
776 10 Lake i 1 v E

b cone SY38,
M SE6

Problematic antibodies — Synaptophysin Synaptophysin

N T N A by :

Blood group.0

{:

@3 Prostate carcinoma

<

= . 27G12 1:25 MRQ-40 1:200
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Synaptophysin Less successful antibodies: CD117

T
1 mal tumaur (GIST),
Al ti 1 2
Criteria for assess alir 3 4 =
Table 1. Abs and scores for CLD117, run 26
Concentrated Abs N vendor optimal  Good borderl. Poor g E:-E»;
pab A4502 113 Dask 29 0 1z 2 LU %
pib B-90-F il il
rndl done ¥R145 3 a

2
Ready-To-Use Abs
rinb done 9.7 ] 1 ]
1AL L] i n 0 0 ( 1

Mal. lymphoma Total 126 32 m :

Praportian 25%, 56 17% 24 a1

27G121:25 MRQ-40 1:200 L

Problematic antibodies: CD117 Problematic antibodies: CD117

Lot-to-lot variation:
CD117 pAb A4502

o

s
.',“}_w
g

mAb YR145 pA bA4502

__Annendix

Chromogranin A

Chromogranin A
Small cell carcinoma

Assessment Run 31 2011

Chromogranin A (CGA)

Table 1. Abs and assessment marks for CGA, run J1
Sull.

Concentrated Abs N vendor Optimal  Good worderl. Poor  swid 3

ene LKIHIO

LK2H10 + PHES
b cloie DAK-A3
clere SHT

ne P12

eAL AD430

mAb LK2H10 DAKO pAb A0430
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MLH1

MLH1 clone ES05

Inappropriate antibody dilution

IgK: Dako pAb A0191
é'? s

In

239 IgK tests, 12 Abs:
= 12% optimal
Dako pAb A0191:
= 17% optimal
+TRS/Ci 3.000-16.000:
| = 29 % optimal
. All other Abs:

SnAseu an|g

rwouew "jdowsaq

Optimal Too dilute or not A103
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Inappropriate epitope retrieval

Inappropriate epitope retrieval

ntensity of AR-Immunostaining

pH Value from 1 to 10

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

T

Inappropriate epitope retrieval: Citrate buffer

Inappropriate epitope retrieval: CD23

— -
“Tonsil'6h 10% NBF j‘onsil'24h 10% NBF | Ton 168h 10% NBF Tonsil
oy - TN LY - i

=

24 h NBF
HIER
Pascal PC
HIER CC1
short 8:min.

CD19 LE-CDI8

stand. 60 min: T

Inappropriate retrieval —- EpCAM

Colon adenocarcinoma: Ber-EP4

30 min
Ci 6

Proteinase K 5 min HIER TRS S1699

Mogens Vyberg
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Inappropriate retrieva

Inappropriate retrieval — CK PAN

Camb5.2 conc.
Cam5.2 1:10 TE Pronase E 10 min.

HIER Proteolysis

AE1/AE3

AE1 detects CK8 after HIER only
AE1 does not detect CK18

AE3 does not detect CK8/CK18

— CKPAN
g‘ ikt

Inappropriate vendor information !1 |

Misleading datasheet: AE1/AE3
Monoclonal Mouse

Anti-Human
Cytokeratin 20 1 1

Clonas AE1/AE3

ENGLISH
Code N1590
Specimen preparation
Paraffin Sections
Dako AE1/AE3 can be used on formalin-fixed, paraffin-embedded fissue sections. Tissue pretreafment for epitope enhancement is required

The following enzymes can be used for pretreatment of fonalinfixed, paraffin-embedded fissues: Proteolytic Enzyme, RTU (code S3007),
Protenase K, RTU {code S3U20), Pepsin (code 53002}, Pronase {code $2013) or Trypsin (code S2012) for 5 minutes. Rinse thoroughly with
distilled water and continue with the staining procedure of the detection system instructions.

As an altemative to enzyme pretreatment, heat-nduced epitope refrieval can be used. Heat-induced epitope retrieval involves immersion of
tissue sections in a pre-heated buffer solution and maintaining heat, either in a water bath (95-99 °C), a steamer (35-99 °C) or an autoclave
(121 *C). For greater adherence of tissue sections to glass slides, the use of Silanized Siides (code 53003) is recommended. Target
Retrieval Solution (code $1700) or 10x Concentrate (code $1699) is recommended using a 20-minute heating protocal. After thermal
treatment, allow the jar with buffer and slides ta cool for 20 minutes at room temperature. Rinse wel with buffer.

Inappropriate vendor information ‘.1?

Inappropriate vendor information

4V,
7/\"" VENTANA

Anti-Pan Keratin (AE1/AE3/PCK26) Primary Antibody
Catalog numbers T80-2595 (50 Tests)
760-2135 (250 Tests)

Misleading datasheet:
AE1/AE3/PCK26

Correct datasheet:
:[I::iicloﬂal Mouse AE 1 /AE3

2""""“'”"" Table 1. Recommended Staining Protacols for Anti-Pan Keratin [AE
ytokeratin
Clone AE1/AED Procedure Type PlatformiMethod
Ready-to-Use
(Dako Autostainer/Autostainer Plus) ES ESIHC \Ecm:ar: :;
enchMarl
Coda 15053 Deparaffinization Off Line ekt
Cell Conditioning
{Antigen L . None Required None Required |
Enzyme (Protease) Protease 1, 4 minutes Protease 1, 4 minutes
Pre-treatment with heat-induced fepitope retrieval (HIER) is required. §iptimal results are obtained by prefreating Fan Koratn Fan Koratn
tissues using EnVision™ FLEX(Target Retrieval Solution, High pH (Jl0x) (Dako Autostainer/Autostainer Plus) : agrary it
AJB Block (Biotin Blocking) Optional Optional
Amplify (Amplification) Optional Optional
N N Hematoxylin, 2 to 4 Hematoxylin, 2 o 4
Counterstain (Hematoxylin) minutes minutes
Post Counterstain Bluing, 2 to 4 minutes Bluing, 2 to 4 minutes

Mogens Vyberg
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Inappropriate vendor information nl |

“BIOPERSPECTIVES Correct guide line:

AE1/AE3/PCK26

% I

| = TR
( Fig 2:

Enzymatic and heat pre-treatment:
mild CC1 apd Protease 3 for 4 min, CK-Pan incubated for & min wic\iew™ DAB

Appendix

T

Vendor recommendations NorhQC
clone PL8-F6

1:50 Recommendation 1:50 Own optim. + HIER
S (¥ a1 r - b o=

o

Placenta

Seminoma §

Platform dependent antibodies

o5 [sri |

o
i (f weak
T 7 I S B
T (ST N N N
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IHC — Quality control

by

- Placental Alkaline Phosphatase (FLAF)
X BioGenex__ 2.
ol T Clore:

Ready-lo-use (Manual) AMZZ8-5M
Foady-lo-use (Autusnated).
000™ AME2Z8-10M
Xmalrx® AHIZRNCD
Concentrated: MUZ2BLIC
Recnmmended Positive Contral: Fa-z28M
Recommended Barrier Conlrol: FB-220M

Other inappropriate lab. performance

Assessment Run 28 2010

B-cell specific activator protein (BSAP, Pax5)
Table 1. Abs and assessment marks for BSAP, run 28
Suff.

Concentrated Abs N Vendar Optimal  Gond  Borderl.  Poor  gg! 1
ars

Ready-To-Use Abs

DAK-Paxs, TRESH

SP34, 7904420 el bl o6 o 4

24, 760-4270 ol ool . ; 2
mab clone 24, 312H- | o | . . A
17, CHAAG2 :
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Platform dependent antibodies — PAX5

Hodgkin lymphoma NS

clone 24
RTU VMS/CM RTU VMS/CM

x200 x200

Platform dependent antibodies — CD56

mAb clone 123C3:

Non-VMS 81%
passed

VMS 13% passed

(no optimal)

rmAb MRQ-42:
VMS 100% passed

External Quality Assurance — HER-2

Sufficient HER-2 staining in different systems

HercepTest
——— PATHWAY
In-House

— — Total

3 bz =)
tctuced

Mogens Vyberg

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

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

Inappropriate system calibration / home brews n’la

Table 1. The INC systemsfAbs used and the assessment marks given:

DA approved HER- 1 . " " 1 Sull.

2 systems N vendor Optinal Good vorderl. Foor Suff. I.Il'bg
AN 4 o 100 (1]

K204, KSZ00, S0 Dako Ju 3 0 9 0z % o5 %

K5207, K001

CE IVD approved

HER-2 systems

Oracle™ mah clons "

CB11, TAO145 s ? & Lo

Abs fur in-house

HER-2 systems,

conc. Ab.

pAD ADAUL & pLi) 1 9 0

nAb done CB1L

nAb dane 10AT

clone SP3

Inappropriate system calibration / home brews !’la
) 25-2,9 12-15 1,0-12

I
m
P
N
I
@]
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External Quality Assurance — HER-2
Reference: 2+ ampl.

Lab. B

2§k

(9o \- MDA-MB-453 _ *

External Quality Assurance — HER-2
Reference: 2+ ampl.

Lab. A * Lab. A

Tailored recommendations

Mogens Vyberg

Table 2. Correlation of overall results of assessment of cell lines and tissues.
Tissues

Cell lines Optimal Good Borderline Poor

Optimal o 12

Good 1

0
Borderline 1 8
0

Poor i1

Discrepancy: 21% Run B5 2008, 80 labs

Tailored recommendations m

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
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