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IHC — Biomarker controls

Reagent and tissue controls are necessary for the
validation of immunohistochemical staining results.

Without their use, interpretation of staining would
be haphazard and the results of doubtful value.
More specifically, controls determine if the staining
protocols were followed correctly, whether day-to-
day and worker-to-worker variations have occurred,
and that reagents remain in good working order.
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IHC — Biomarker controls

The basal fundament for a technical
optimal IHC performance:

= Appropriate tissue fixation and processing
= Appropriate and efficient epitope retrieval

= Appropriate choice of antibody/clone

m Robust, specific & sensitive detection system

= Appropriate choice of control material
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IHC — Biomarker controls

What is an IHC control for diagnostic IHC ?

What is recommended and best practice ?

What are the pitfalls for the use of controls for IHC ?

How are IHC controls used by laboratories and
EQA programmes ?

IHC — Biomarker controls

Fixation

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

Appl Immunahitracham Mol Mophal » Volume 15, Mumber 2, june 2007
Recommendations for Improved Standardization
of Immunohistochemistry

R. Taylor, MIL DPh,

TABLE 1. IHC Astay Total Test Concept

"Whether there is an internal positive
control cell or structure present on
the test (patient) slide and
descriptive documentation regarding
the intensity and proportion of
internal control cells or structures
that were immunoreactive”.
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Diagnostic Cytopathology, Vel 39, No 4

Documentation of
Immunocytochemistry Controls in
the Cytopathologic Literature:

ICC Controlsin the Literature
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Fig 1. Decrpton of  immunccyioche
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Appropriate choice of control material

Control material to evaluate the performance of the biomarker in the range
of laboratory tissue processing procedures

Control material to evaluate the diagnostic use of the biomarker
(sensitivity / specificity)

Control material to evaluate the consistency of the biomarker assay -
day to day

Control material evaluate the performance of the biomarker -
laboratory to laboratory

IHC — Biomarker controls

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 48h
Consensus Recommendations on Estrogen
Receptor Testing in Breast Cancer 8-
By Immunochistochemistry h

Tayle 1, M D P
{ MD,

tein, ML
RT (CSMILS
Wi
v, MDY

cinsns Committee
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Am J Clin Pathal 2010;132:354-365
DOl 10,1200 AJCPDYZXMFaHINK

= as of Pathologists-A i ati

des pathologistes National Standards
c I n 2 hemistry

Canadian A

Best Practice Recommendations for Standardization
of Immunohistochemistry Tests”

Kay Worts:
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Appropriate choice of control material

Control material to evaluate the performance of the biomarker in the
range of laboratory tissue processing procedures

- fixed and processed as patient material

= similar fixation conditions (type, duration)
= similar tissue processing (decalcification)

= similar tissue processing (dehydration, etc)

Decalcification
Preparation

Tissue

The IHC Drying

IHC — Biomarker controls

{Am J Surg d 2011
The Effect of Prolonged Fixation on the
Immunohistochemical Evaluation of Estrogen Receptor,
Progesterone Receptor, and HER2 Expression in Invasive
Breast Cancer: A Prospective Study

Lenng Chu Ten ' BSc, PRDLT Sine T s, B5c. MLT
13 hours versus 79 hours in 10% NBF (the week-end dilemma.....)

101 breast carcinomas:

99 % Concordance between short fixation and long fixation for ER (SP1)
95 % Concordance between sl fixation and long fixation for PR (1E2)

98 % Concordance between short fixation and long fixation for HER2 (A0485)
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Internal
IHC validation

fmours | 0 | 0 | 0 | 0 |
fumows | 0| 0 | 0 | 0 |
fumour7 |0 | 0 | 0 | 0 |
fumows | 0| 0 | 0 | 0 |
fumows | 0| 0 | 0 | 0 |

Breast carcinomas, HER-2 PATHWAY, rmAb 4B5
(CC1 Mild, Ab inc. 20 min. 36°C, UltraView DAB)

4 h. NBF 24 h. NBF 48 h. NBF 168 h. NBF

IHC — Biomarker controls

Breast carcinoma 1+, HER-2 PATHWAY, rmAb 4B5

IHC — Biomarker controls

Internal 4h.NBF | 24h.NBF | 48h.NBF | 168 h. NBF
SISH validation

QN S N U N
fumours |- | = [ P[P0
fomours | - | - | - | -
fumour7 | PN |- | - [ Pl
fumourbm | - | = | = |
[fumourom | - | = | - | ]

HER-2 ISH: 9/36 cores could not be assessed..!
Breast carcinomas, Dual SISH CCrb ext, P3. 8 m-

Sgren Nielsen
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Breast carcinoma 3+, HER-2 PATHWAY, rmAb 485

IHC — Biomarker controls

Conclusion: IHC biomarkers not affected by NBF fixation time and patient
material and control material can be fixed from 4 - 168h in 10% NBF .... b

IHC — Biomarker controls

4h

68 h

Breast carcinoma, 1+ Dual SISH CCrb ext, P3. 8m
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@
(Statlab

1-800-442-3573
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Decalcification

- fixed and processed as patient material
similar fixation conditions (type, duration)
similar tissue processing (decalcification)

similar tissue processing (dehydration, etc)

IHC — Biomarker controls

Prostate — Ki67, rmAb clone 30.9

Technical Manual

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

IHC — Biomarker controls

BNIC Clinical Pathology

Preservation of biomolecules in breast cancer tissue by a
formalin-free histology system

Wi Wb Cermal

Mehdi Nassiri*?, Sharon Ramos!, Hajir Zohourian', Viadimir Vincek?,

Azorides R Morales' and Mehrdad Nadji!

Sgren Nielsen

EDF™, Enhanced Decalcification Formulation, (CAT# SL85-32) is a combination
formic acid/formalin solution designed to enhance fixation and gently decalcify bone
specimens. _Nuclear staining is excellent, even after prolonged exposures. EDF™
is available in 32 oz bottles

G’y
Prostate — PIN cocktail — p504s/CK5/p63
10 % NBF 24h — 24h 10 % form. acid 10 % NBF + 10 % form. acid 24h

IHC — Biomarker controls M

B. HER2 Results: The immunohistochemical reaction for HER2
was similar in molecular- and formalin-fixed samples to
WEREFISH  WERE NG UFPE  WERE 190 FPPE that of formalin-fixed counterparts after elimination of

antigen retrieval step for the HercepTest
(Spearman Rank R = 0.84, p < 0.05).

= s
e A R M MR R = SO D

HIH I
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Conclusions:
Appropriate tissue processing of control material
Validation of biomarker in the range of laboratory processing conditions
Fixative
Fixation duration
Decalcification reagents and duration

Tissue processor
Same assay results

If assay is dependant on processing conditions, alternative assay

protocol parametres must be identified and tissue blocks must be traceable

IHC — Biomarker controls

= Optimally test > 1 clone / Ab before implementation

m Use instructions from vendor as guideline (class 1
reagents)

m Compare with observations from CiQC, NordiQC,
UK-NEQAS, litterature and colleages

= Validate on own processed material with own IHC
platform

IHC — Biomarker controls

Appendix Appendix

Ton 168h

Placenta

Prostate

MB Ab test 1

Sgren Nielsen
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Appropriate choice of control material

Control material to evaluate the diagnostic use of the
biomarker (sensitivity / specificity)

optimizing the IHC assay
u clone, titre, HIER, detection, etc

evaluation of specificity
= True negative versus false positive

evaluation of sensitivity
m True positive versus false negative

identification of routine control material
a Low, high and non antigen expressor

IHC — Biomarker controls m

None

Enzyme 1, 8 min
HIER ER 2 pH 9.0
HIER ER 1 pH 6.0

ER 1 + Enzyme 1, 4 min
Enzyme 1, 4 min + ER 1

None

Enzyme 1, 8 min
HIER ER 2 pH 9.0
HIER ER 1 pH 6.0

ER 1+ Enzyme 1, 4 min
Enzyme 1, 4 min + ER 1

None

Enzyme 1, 8 min
HIER ER 2 pH 9.0
HIER ER 1 pH 6.0

ER 1 + Enzyme 1, 4 min
Enzyme 1, 4 min + ER 1

Same detection system - sensitive, specific, universal (Refine)
Only variable in the laboratory is then the pre-treatment !

Test specimens with different levels of the antigen (none, low, medium, high)
Optimally compare more clones before implementation

T NEopTaere

8
666000
660660
66066
CEEE)

IHC — Biomarker controls




NordiQC-DSCH Seminar Copenhagen

2011

IHC — Biomarker controls

Anti-CD45 test:

IHC — Biomarker controls

CD4 rmAb clone SP35 protocol 1
T-cells

IHC — Biomarker controls

rmAb SP54 1:100
16M/CC1M/UV

Sgren Nielsen
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CD4 rmAb clone SP35 protocol 1
T-cells

IHC — Biomarker controls
CDX2 test

okt ~
rmAb SP54 1:100
16M/CC1M/UV

CD4 rmAb clone SP35 protocol 2
T-cells + macrophages

IHC — Biomarker controls
CDX2 test

Ref: rmAb EPR2764Y CM 1:25
32M/CC1S/UV+AMP

rmAb SP54 1:100
16M/CC1M/UV

CD4 rmAb clone SP35 protocol 2
T-cells + macrophages

32M/CC1S/UV+AMP

Ref: rmAb EPR2764Y CM 1:25
32M/CC1S/UV+AMP
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IHC — Biomarker controls
DX2 test

CDX2 test

Angiosarcoma

rmAb SP54 1:100 Ref: rmAb EPR2764Y CM 1:25 rmAb SP54 1:100 Ref: rmAb EPR2764Y CM 1:25
16M/CC1M/UV 32M/CC1S/UV+AMP

16M/CC1M/UV 32M/CC1S/UV+AMP

IHC — Biomarker controls IHC — Biomarker controls

= Low antigen expressors = The NordiQC focus areas
m Critical Stain Quality Indicators (CSQI)

— essential to evaluate consistency = Central protocol elements for an optimal staining
= Antibody selected

— essential to evaluate sensitivity . Antibody dilution range / Ready-To-Use

| ti t - Epitope retrieval
— hormal tissue (easy 0 Compare) = IHC detection system & stainer platforms
= 90 % of insufficient staining results in EQA

are related to a too low sensitivity « Recommendable control and identification of

critical quality stain indicators

IHC — Biomarker controls IHC — Biomarker controls

Identification of relevant tissue &
construction of QC material

Multi-tissue blocks with cells/structures
with different levels of antigen expression
& reflecting the diagnostic application

csal:

Periph.
nerves

Sgren Nielsen
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= Low antigen expressors
itical Staining Quality Indicators (CSQI)
= CGA = peripheral nerves
= Run 31, NordiQC CGA — 42/170 laboratories failed (25%)

- 12/36 used pancreas as control (High expressor)

= 12/36 used carcinoid as control (High expressor)
5/36 used tumour as control (?? expressor)
5/36 used appendix as control (High and low expressor)
2/36 used Multi block as control (High and low expressor)

= 24/36 = 66% of the laboratories failing the CGA assessment used control
with only high antigen expression

IHC — Biomarker controls Nor IHC — Biomarker controls
Antibodies

= Low antigen expressors
" - X . Chromogranin A Ab-1
= Critical Staining Quality Indicators (CSQI) ; Biocare

- CGA = peripheral nerves ) i = g BioGenex

= Run 31, NordiQC CGA — 128/170 laboratories passed (75%) u . . ; L ] Cell Marque
Epitomics

7/108 used pancreas as control (High expressor) Leica

- 14/108 used carcinoid as control (High expressor) NeoMarkers

3/108 used tumour as control (?? expressor) Roche

27/108 used appendix as control (High and low expressor) Tohrotype: 3G
Clone Desigaation: L

58/108 used Multi block as control (High and low expressor)
= 85/108 = 79% of the laboratories passing the CGA assessment used
control with low antigen expression Colular Locakeat
Hokecubar Weight

Sprcios reactiilyiimen, Menkey, e K31, b

IHC — Biomarker controls | IHC — Biomarker controls

Which tissue

Which cells
4 Activated
| B-cells in

mantle z.

How shall they be stained: ,

Sgren Nielsen
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MB K1 [APPENDIX [TONSIL PANCREAS HEPAR
TASVA Srooh muscle Gals = s T [Smooth musde cals
|Alfa-smooth muscle  |vessels and inmuscle  |vessels vessels the liver sinusoids
actin layers. Myofibroblasts
(Cytopl) ining the epitheial
surtace Q
Cl B-CATENIN [Membranes of columnar |Viembranes of Membranes of acinar _|Hepatocyies - weak
Betacatenin lepitlial cels squamous epthelial  [epithelial cols (ducts)  |membranous
(Membrane) [Endothelial and follicular |cells land endocrine cells
|denritc cells. a
csal: BCL2 Awe: (ATl peripheral ympho- Wk reacton of [Weak reaction of the
Boizoncoprotein  [staning I |ovtes inci T-cellsin|epithelal cels. lpithelal cels n bile
) (Cytopl) cols in ducts
Pancreatic a
duct ep.
” BCL6 [Germinal center B-cells Germma\ center Boeﬂs
cells Bel6-protein and basal squamous Qua
(Nuclear) cels
o7 AT T-cels - (AT T-colls - Scatiered T- [ T-cells =0
(Membrane) [Scattered intaepithelal - [cells in germinal centres dicato
r-cel
o3 IR T-calls - (Al T-colls -5 T-oells
(Membrane) Scattered intracpithelal [cals in gemnin
r-cells
o4 [60-80 % of T-cals 8080 % of T-cel and [T-cels Rapfercals and smusod
(Membrane) endothelial cels
o5 AT T-colls - A TE [Tools ool
(Membrane) Scattered invacpithelal  [o
r-cels

IHC — Biomarker controls i IHC — Biomarker controls

= Low antigen expressors

m Critical Staining Quality Indicators (CSQI)
— essential to evaluate consistency
— essential to evaluate sensitivity

m gualitative IHC biomarkers (CD markers etc)
m_guantitative IHC biomarkers (ER, HER-2..)

Ampl. 2+ Unampl. 2+ Unampl. 0

Amnl 3+ Unampl. 1+ Unambol. 0

IHC — Biomarker controls IHC — Biomarker controls

ORIGINAL ARTICLE
Proficiency testing of immunohistochemical biomarker
assays in breast cancer

Helnhard von Wasiclewski- Svenja Havselmann -
Jowel Ritschodl - Annette Fisseber-Eckboll - Hans Kreipe

Unampl 2+ Unampl. 0
» Average of 140 laboratories
in 4 HER2 IHC assessments

On TMA’s in 4’ run:

100% concordance 0/1
41% concordance 2+

91% concordance 3+
Unambol. 1

Sgren Nielsen
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=

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.

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

Sgren Nielsen
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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.

IHC is a challenge, technical complex but not mission
impossible and rests on 5 legs

= Use proper ¢ Is
— Normal tissue
— Defined staining criteria
— Non-, low and high antigen expressor
— Recommended by both Vendors and EQA programmes

10



