Krakow 2010

IHC — Most common pitfalls

Most common laboratory
pitfalls in
iImmunohistochemistry

Sgren Nielsen

Scheme Manager

[\[e]{s[[0]®

Aalborg Hospital, Denmark

IHC — Most common pitfalls

CD23 in B-CLL
same tumour / specimen

IHC in 2 different laboratories & protocols
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m 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 !!!

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

False negative or false positive
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Fixation

Time, Type, Volume
Decalcification
Preparation - Primary antibody
Pre- Clone, Dilution

Tissue analytic Pre-treatment  Buffer, Time, Temp

Type, Dimension,
Laser resection, Section Mar_wual *
De-differentiation Thickness Stainer
Storage
With 3 choices for 5 Drying
variables in each phase = >
4 million protocols....

Visualization
Sensitivity, Specificity Development
Sensitivity,

Localization
Controlment Post-

crEliie Interpretation
Quantification yt Localization
Reporting Positive/Negative - cut-off level
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The basal fundament for a technical
optimal IHC performance:

m Appropriate tissue fixation and processing

= Appropriate and efficient epitope retrieval

m Appropriate choice of antibody/clone

m Robust, specific & sensitive detection system

m Appropriate choice of control material

IHC — Most common pitfalls

Arch Pathol Lab Med—Vol 131, January 2007

American Society of Clinical Oncology/College of
American Pathologists Guideline Recommendations for
Human Epidermal Growth Factor Receptor 2
Testing in Breast Cancer

ARl Imrmanohistochm Mol Morphal = Yokume 16, Nmbstr 6, Drotmber 2008

Consensus Recommendations on Estrogen
Receptor Testing in Breast Cancer
By Immunochistochemistry

v i, R. Taylor
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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

[—— -

Tissue sections of 24 ER-positi
Mecoprar Suaining | carcinomas were fixed for 3, 6, 8, ai
2, and 7 days. ER values were quaniified using the Q

Formalin 34 core
Fhuarin Time  Sange e ! score (0-7).

H “ 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)”.
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CD4 — SP35
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Agressive decalcification

Prostate — Ki67, rmAb clone 30.9
10 % NBF 24h — 24h 10 % form. acid 10 % NBF + 10 % form. acid 24h
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Inadequate Formalin Fixation Decreases
Reliability of p27*P' Immunochistochemical
Staining: Probing Optimal Fixation Time
Using High-density Tissue Microarrays

O M. DE . P, HELEN H. FEDOR, BS
R. CAGE MARK A, RUBIN, MD
A Ouitside
”0” day Fixation
Fixed in toto 4 hours
- sliced and processed
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By courtesy

Stavanger IHC
Lambda; Burkitt”s Lymphoma
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TECHNICAL ARTICLE

EXCESSIVE SECTION DRYING OF BREAST CANCER TISSUE PRIOR TO
DEPARAFFINISATION AND ANTIGEN RETRIEVAL CAUSES A LOSS IN HER2-
IMMUNO-REACTIVITY

Bent Lundgoard Hansen. Henrk Winther and Kristion Moller

8%’

60°C 1h. HER-2: 3+ 80°C 16h. HER-2: 1+
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= Appropriate and efficient epitope retrieval Heat Induced Epitope Retrieval

Optimized temperature-time-pH-buffer system

— Problem 1: Too short effcient HIER period ‘Heating condition’ = temperature x time:
— Problem 2: Use of a non-alkaline HIER buffer ) ) )

121°C/1 min 100°C/20 min 95°C/40 min 60°C/24 h.
— Problem 3: Wrong epitope retrieval type

Water bath Efficiency
MWO Standardization
Pressure cooker Tissue damage
Pressure cooker & MWO Performance

False negative or false positive Autoclave
Steam

IHC — Most common pitfalls IHC — Most common pitfalls Nordl
ot n6h10 % NBE Ton 24h 10 % NBF | Ton 168h 10 % NBF
rmAb SP23 e phe 1% 4

HIER CC1
short 8 min.

Time under pressure HIER CC1
stand. 60 min.
Domestic Prestige
Polar Patent Pascal
Milestone
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Tonsil
24 h NBF
HIER

Pascal PC
A: CD20, cl. L26

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

TE pH 9

1 CD19 LE-CD19 4 PMS2 A16-4

Intansity of AR-Immunostaining

pH Vaiue from 110 10

Modified from: Shi et al. J Histochem Cytochem 1995 43:193-201
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HIER TE / CC1

IHC — Most common pitfalls
MLH1 test — Tonsil fixed 4 h NBF
£V 3 . < n i v &

MLH1 clone ES05, 1:20 (Ref.)

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

CD138 clone MI15, 1:100 TE

Sgren Nielsen, NordiQC

s (2
Laminin polyclonal Z0097

Proteolysis Pepsin / P1

MLH1 clone EPR3894, 1:250

CD138 clone 5F7, 1:50 TE
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= Appropriate choice of Ab / clone

— Problem 1: Provides low sensitivity

— Problem 2: Provides low specificity

— Problem 3: Selective to IHC platform

False negative or false positive

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

CD138 test — Plasma cytoma fixed 24 h NBF

T

CD138 clone MI15, 1:100 TE

‘ y $ 59 i

CD138 clone 5F7, 1:50 TE
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SF-1 test — mAb clone N1665 R&D systems

ORIGINAL ARTICLE

Identification of the Most Sensitive and Robust
Immunohistochemical Markers in Different Categories
of Ovarian Sex Cord-stromal Tumors

HT

TABLE 1. Detads

wT

1:100, PC TE pH 9, EnV+, AS+ 1:100, CC1 pH 8.5, ULW., Ultra
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Immunochistochemical staining of hepatocellular carcinoma

m Robust, specific & sensitive detection system with monoclonal antibody against inhibin

Biotin based
WG MeCLUGGAGE, PMAXWELL, A REON & LALSLOAN® de[ect'on Syste[ﬂs
e o T Bt o o o : . should not be used
for IHC

— Problem 1: Use of biotin based detection systems UROLOGE

ONCOLOGY

— Problem 2: Use of detection systems with low

sensitivity

omner @rensers A
e RESEARCH AND PRACTICE
FASEVIER . : ;

False negative or false positive ORIGINAL ARTICLE
Expression of CD3 antigens in renal tnbube epithelium smd

retal oncocy lomis
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Quanto
EnVision Hi Def
UltraView Sensitivity EnV.Fl.+
UltraVision LP Refine

UltraVision One Super Sens.

Ultra Vis. LP
UltraView+amp

Refine
ImPress
Super Sensitive Ult.Vis. ONE EnV. Fl.
Super Picture UltraView
Hi Def

Quanto

Complexity

Advance The choice of a polymer / multimer based system Sensitivity
1:50 1:150 1:500
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CD4 SP35 RTU — 32 min in primary, HIER CC1 standard: i
TR 5 e e Ui 3 gl m 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

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.

2-step Multimer system (UltraView)

IHC — Most common pitfalls ost common pitfa Wesrele
MB K1 [APPENDIX [TONSIL PANCREAS HEPAR
[Smooth muscle cells in - [Smooth muscle cells in - [Smooth musde cells in  [Smooth muscle cells in
NordiQC run 22 (Cytoph)
Chromogranin A B-CATENIN [Membranes of columnar |Membranes of Membranes of acinar | Hepatocyt
(Membrane) [Endothelial and follicular |cells land endocrine cells
BCL2 A weak All peripheral lympho- | Weak reaction of |Weak reaction of the
d g
BCL6 |Germinal center B-cells
ac16-protein Qua
(Membrane) Scattered intraepithel d alo
60 - 80 % of T-cells. [ T-cells Kupfercells and sinusoid
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IHC — Most common pitfalls m
A ) / j 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
Yyour protocol: then stop.

csal:

| Livercells

"~

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

Cpfimal stainin
oma. Adout holf

Sgren Nielsen, NordiQC



