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Agenda and focus areas

AWhat is recommended and best practice for IHC controls in diagnostic IHC?
AWhat are the potentials and limitations for the use of IHC controls ?

AHow can IHC controls be used by laboratories and IHC stakeholders?
AHow to use IHC controls to implement new markers.
AHow to use IHC controls to monitor lld€sayconsistency.

AHow to use IHC controls to adress inter and intra sesturacye.g EQA).

The role and concept behind ICARCs

IHC Critical Assay Performance Controls
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| The right control material will expose right or wrong choices |



| mportance of | HC controls have be

Docu mentation Of Diagnostic Cytopathology, Val 39, No 4 2011

Immunocytochemistry Controls in Absens; Contols were not mentoned.
- - e tatement suc as “appropriate OsIfIve an

the Cytopathologic Literature: nega?i? controls were included.” PP

A Meta-Analysis Of 100 Journal Articles de:i;:;g;::tl: Controls identical to study samples were

Carol Colasacco, M.LIS., S.C.TASCR), CTHAC), . Sharon Mount, mp.,'*

Other: Controls were dissimilar or partially similar (i.e.,
and Glady

tissue control with smears or tissue control with cell block

s . and ThinPrep samples run), or samples were too scant to
ICC Controlsin the Literature - clude controls.
Other
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13% S— > 70 % of publications based on
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Fig. 1. Description of immunocytochemistry controls in articles

reviewed.




| HC controls to guide reliability
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Can PAX8xpressiorbe seenin breastcarcinom®?

Rightchoice rightuseandresultsreportedin positive and negative
IHCcontroltissuesneededto verify data
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Aberrant Immunostaining of Breast
Carcinoma by MR@G0 PAX8 Antibody

Singh, Kamaljeet; Hansen, Katrine; Quddus, M. Ruhul

Applied Immunohistochemistry & Molecular Morphology28(4)€37
o535, April 5020, vy phology28(4)

doi: 10.1097/PAI.0000000000000682

Photomicrographs from 2 breast
carcinomas with aberrant PAX8 expression
by MRQ@50 clone. On staining with
hematoxylin and eosin (A, D) both tumors
were high grade with necrosis.
Immunohistochemistry for PAX8 with MRQ
50 antibody (B, E) showed nuclear

positivity in tumor cells and lymphocytes
(arrow). PAX8 IHC with BC12 clone (C, F) di
not stain tumor or lymphocytes.




NordiQC Assessments of PAX8 Immunoassays
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| HC controls to guide reliability

PAX8xpressionn breastcancerct NdzS 2 F T I f

Comparison of PAX8 Expression in Breast Carcinoma Using Unexpected PAX8 Immunoreactivity in Metastatic Metastatic Carcinoma of Unknown Primary:
MRQ50 and BC12 Monoclonal Antibodies High-grade Breast Cancer Diagnostic Approach Using Immunohistochemistry

K ljeet Singh, MD, Linda C. ey, MD, C. James Sung, MD, ’
AmaperS e g Im:“ - James R. Conner, MD, PhD and Jason L. Hornick, MD, PhD

Mark R. Kilgore, MD, Dustin E. Bosch, MD, PhD, Kathi H. Adamson, MD, Paul E. Swanson, MD,
Suzanne M. DintZis H._Rendi, MD PhD

Rightchoice rightuseandresultsreportedin positive and negative
IHCcontroltissuesneededto verify data
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NordiQC data 1 PAXS8

Graph 1. Proportion of sufficient results for PAXSB in the eight NordiQC runs performed
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500
400
300
200
100

PAX8 performance in NordiQC assessments

Run 34 2012 Run 42 2014 Run 512017 Run562019 Run&02020 Runb62 2021 Run 642022 Run &8 2023

s Number of participants

— Pass rate

Fig. 4a x200
Optimal PAX8 staining of the RCC using the same
protocol as in Figs. 1a-3a. Virtually all the neoplastic cells
show a moderate to strong nudiear staining reaction. No
background staining Is seen. Compare with Fig. 4b.

© NordiQC

Fig. 5a x100

PAXS staining without PAXS cross reactivity. PAX8
staining in tonsil using the same protocol as in Figs. 1a-
4a. The rmAD clone SP348 do not cross-react with PAXS,
leaving the B-cells unstained. Compare with Fig. 5b.

© NordiQC

Fig. 4b x200

Insufficlent PAXS staining of the RCC using the same
protocol as In Figs. 1b-3b.

Only a faint nuclear staining Is seen in the vast majority
of neoplastic cells. Compare to Fig. 4a.

2 INOTQiGHs 2L ten,
Fig. 5b x100
PAXS staining with PAXS cross reactivity. PAXS
staining in tonsll using the same protocol as in Figs. 1b-
4b. The mAb done MRQ-50 cross-reacts with PAXS
resulting in nuclear staining reaction in virtually all B-
cells. Compare with Fig. 5a.
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Table 1. Antibodies and assessment marks for PAXSB, run 68

Concentrated antibodies
mAb clone BC12#*

mab clone MRQ-50
mAb clone PAXBR1
mAb clone ZM28
rmAb clane EP2985*

mmAb clone EP331*

mmAb clone SP348*

rmAb clone ZR-1*
mmAb clone BP6157*
mmAb clone QRO1G6*
phb, 10336-1-AP
pAb, 363A-15

phb, CP379 AK

pAb, REKOA7
Cone tatal

Ready-Te-Use antibodies

méb clone MRQ-50,
760-4618 (VRPS)*

maAb clone MRQ-50,
760-4618 (LMPS)*

rmAb clone, EP331*
760-6077(VRPS)*

mmAb clone, EP331*
760-6077(LMPS)*

mab clone, BC12*
API438

mAb clone THCOOE
PILI77RO6

mmAD clone ZR=1*
22202

rmAb clone SP348*
ME481

mmAD clone 2774R
ANB31

rmAb clone GROD2*
GT210202

mmAb clone QRO16*
P-POOB

mmAb clone EP331*
363M/ACO338

rmAb clone SP348+
363R-38

maAb clone MRQ-50,
363M-10/17/18

phb clone 363A-17 /18
363A17/18

mAb clons MRQ-50,
MAD-000550QD

mmAb clone RM436*
8257-CO10

rmmAb clone IHCO48*
mAb clone C12A32

Clone MXRO13*
RMA-1024

Clone HSAB
DTBLO220101

Unknown

RTU total
Total

Proportiocn

n

9
4

16

49

1

=4

1

5]

24

4

[

1
145

368

Vendor

Biocare

Zytomed Systems
Cell Marque
Abcam

Zeta Corporation
Epitamics®

Cell Marque
Epitomics

Abcam

Gennova

Spring Bioscience
Zeta Corporation
BioSite

Biolynx

Quartett
Proteintech

Cell Marque
Biocare

Zytomed Systems
Diagomics

Ventana/Roche
Ventana/Roche
Ventana,/Call Margue
Ventana,/Call Margue
Biocare Medical
Dcs

Zeta corporation
Spring Bioscience
Biogenex

GeneTech

Quartett

Cell Marque

Cell Marque

Cell Marque

Cell Marque

Master Diagnostica

Sakura Finetek

GenomeMe
Celnovte

Fuzhou Maixin

DaTe Bicengineering
Technology

Optimal

i

10
116

32%

Good Borderline  Poor

3
3

31

54

27
81
22%

1) Proportion of sufficient stains (optimal or goad). {25 assessed protocols).

2) Proportion of Optimal Results (=5 assessed protocols).
3) vendor Recommended Protocel Settings (VRPS) to a specific RTU product applied on the vendor recommended platform{s) (=5

assessed protocols).

4) Laboratory Modified Pratocol Settings (LMPS) to a specific RTU product (25 assessed protocols).

5) Ab terminated by vendor.
*Clones that do not show cross reactivity with PAXS.
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References central for the area of IHC controls
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Tissue controls

Reagent andssuecontrols are necessary for the validation
of Immunohistochemical staining results.

Tissue controls are the most valueable tool to monitor the
specificity and sensitivity for IHC Pt nd negaive ot
Internal positive and negative tissue control me;egm(f{ e

negative and positive);
specific primary Ab included. o

Cells/structures within the patient material
External positive and negative tissue control

Slide next to patient material [nernal Negatve Tisne

intestine do not express CK20.




How to use Internal tissue controls

Appl Immunohistochem Mol Morphol = Volume 22, Number 4, April 2014 Standardization of Negative Controls

Internal postivetissuecontrols
Principally ideal as processed

TABLE 2. Examples of IHC Assays Where Preferential Use of
Internal Positive Controls Recommended

IHC Assay Use

Comments

Demonstration of basal
cells in glandular
structures of prostate
to differentiate
between benign
(positive) and
malignant (negative)
glands

Cytokeratin 5

Mismatch repair
proteins (MLHI, the cells of colon or
MSH2, PMS2, endometrial
MSH#6) adenocarcinoma is

abnormal; patients
referred for molecular
testing to rule out
Lynch Syndrome

Targetanalyte Application

Interpretation of the

results in the tumor
directly depends on

clear demonstration of 4 7
internal positive = Ea
control Vi 8 nutilN
Tested sample may be " % W)
completely negative if - Y 0
Yo . RN -
no normal tissue is @ diQC 4 \\

present

Absence of expression in Interpretation of the

results in the tumor
directly depends on
clear demonstration of
internal positive
control

Internal control to confirmé G NIBsS &

BAP1, MTAP Mesothelioma Stromalcells
p53 Gynecologicatarc Stromalcells
PTEN Lung andyynecologicatarc Stromaland benigrcells

MMR (MLH1, MSH2, MSH6,PMS2) Lynchsyndrome IOtreatment
SMADA4 Pancreas and @hrc

SMARCB1/INI1 SarcomaPNST¢arcinoma.

Stromalcells/ lymphocytes
Stromaland benigrcells

Stromaland benigrcells

)

identicallyto patient relevant
material / target evaluated
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leltatlons of mternal tlssue controls

Fig. 4a. Optlmal stalnlng for CDS of the B- CLL no. S using  Fig. 4b. Insufﬁment staining for CDS5 of the B CLL using
same protocol as in Figs. 1a - 4a. same protocol as in Figs. 1b - 3b - same field as in Fig. 4a.
The majority of the neoplastic cells show a moderate and  The neoplastic cells are virtually negative and only the
distinct staining reaction, while the infiltrating normal T-cells normal T-cells are clearly demonstrated.

show a strong staining reaction.

. ‘@I“[Jrchr )C

Fig. 2a. Optimal CD15 staining of the Hodgkin lymphoma no Fig. 2b. CD15 stalnlng of the Hodgkin lymphoma no 2 (NS)
2 (NS) using same protocol as in Fig. 1a. The Reed- using same protocol as in Fig. 1b. Only few Reed-Sternberg
Sternberg and Hodgkin cells show a strong membranous and Hodgkin cells show a weak staining - same field as in
stammg and a dot Ilke posntlvnty F|g Za

- DR v e N . "o
ff‘JIlordif)f A ENordiQC " . oy, >
Fig. 3a. Optimal ER staining of the breast ductal carcinoma Fig. 3b. Insufficient ER staining of the breast ductal
no. 3 with 60 - 80 % cells positive. A weak but distinct carcinoma no. 3 with 60 - 80 % cells positive using same

protocol as in Figs. 1b and 2b - same field as in Fig. 3a.
Only dispersed neoplastic cells show an equivocal stainin

nuclear staining is seen in the appropnate proportion of the
neoplastic cells. Same protocol as in Figs. 1a and 2a.

Internal positivetissuecontrols

In general noapplicableas
positivecontrolsdue tolevels of
expression may not be relevant
for level of testcalibration

e.g CD5, CD1€ D34, CD45,
CD56, S10G;RPDL1etc

CD5;

Tonsil k
Mantle zone
B-cells

Critical
control




Critical tissue controls = ICAPCs
IHC Critical Assay Performance Controls (ICAPCSs)

are basically human positive control tissues with

- clinical relevant range of target analyte (antigen) i especially with low limit detection
- well characterized expression pattern 1 preferable normal tissues
- predictable levels and specified cellular and architectural localization

_ Highexpression Lowexpression No expression

Purpose Right antibody Rightanalyticalsensitivity Basic righspecificity I R
» }‘ ,“~—. “A’ .;‘f ,J, v?;'.':-e&‘ i

. ?q‘e ? ».. ‘v Q . >
CD5, l‘ 4 *v 5

Appl Immunohistochem Mol Morphol * Volume 23, Number 1, January 2015 TonSII - \

Standardization of Positive Controls in Diagnostic Mantle zone %
Immunohistochemistry: Recommendations From the »
International Ad Hoc Expert Committee B-cells £

Emina E. Torlakovic, MD, PhD,*i Soren Nielsen, HT, CT,1§ Glenn Francis, MBBS, FRCPA, . ! ROTS J
MBA, FFSc (RCPA),||*# John Garratt, RT,i** Blake Gilks, MD, FRCPC,1 i+ ; - A7ed N
Jeffrey D. Goldsmith, MD,{} Jason L. Hornick, MD, PhD,*§§ Elizabeth Hyjek, MD, PhD* P
Merdol Ibrahim, PhD, ||| Keith Miller, FIBMS, ||| Eugen Petcu, MD, PhD, | Cn“cal
Paul E. Swanson, MD,## Xiaoge Zhou, MD,***iii Clive R. Taylor, MD, PhD,}{}

and Mogens Vyberg, MD}§
control
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Main elements to develop, verify & validate IHC assays

The journey from an antibody to a diagnostic IHC assay with a specific pu‘rpose

1. Calibration of IHC assay and identification of best practice protocol i
clone, titre, retrieval etc

2. Evaluation of robustness of the IHC assay I impact on pre-analytics
3. Evaluation of analytical sensitivity / specificity

4. ldentification of IHC performance controls providing information that the
established level of detection is obtained in each test performed in daily
practice.

Based on selection and use of appropriate external tissue controls

T




ICAPC* Specificity

E Torlakovic et al. AIMM, 2017; 25:227230

. luti f li f linical
External tissue control tool box munaStohamsty in e Eraof
Precision Medicine: Part 4
Pre-analyt. Accuracy Index oDaily QC o
TMA TMA TMA TMA

a

TMA TMA

0Gol d st aonNdoarrrigile®

tissue controls

IHC critical assay Maps Abreaction

performance pattern

controls Test performance
characteristics

High expression  With expression
Low expression
No expression No expression

*Immunohistochemical critical assay performance controls

ICAPCgprocessed d_esionabtissues d_esionabtissues ICAPCst

as lab procedures selected tissues
Fixation time Range of relevant Range of relevant Reproducibility
Fixative(s) expressionlevels expressionlevels

Decalcification Method of

With expression  High expression transfer proof
Low expression

No expression No expression
20/40 of each + relevant cut -off
Type I/l IHC




External tissue control tool box

Calibration T MA 6 s

ICAPC*
TMA

oGol d
tissue controls

Specificity
TMA

s t aonNdoar r nilie®

IHC critical assay Maps Abreaction

performance
controls

High expression
Low expression
No expression

pattern

Test performance
characteristics
With expression

No expression

*Immunohistochemical critical assay performance controls

Pre-analyt.
TMA

ICAPCgsorocessed
as lab procedures

Fixation time
Fixative(s)
Decalcification

E Torlakovic et al. AIMM, 2017; 25:227230
Evolution of Quality Assurance for Clinical
Immunohistochemistry in the Era of
Precision Medicine: Part 4

Specificity
TMA
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Technical test érray
1. Calibration = L .
- | Inspirational setup to address issue of

Appendix
' specificity and impact on pranalytics

2. Robustness

ll Kidney

24h +
A decalc.

source:
NordiQC and Aalborg University Hospital




OPoor manso s panahtidaliTMAst y and pr e

1:100
i EPCAM calibration

Tissue cores are used
to identify best practice
protocol providing
highest signato-noise
ratio for qualitative IHC
markers

3 | | - : f f f f . Source:
: : : : : : : : . NordiQC and Aalborg
University Hospital




OPoor manso s panahtidaliTMAst y and pr e
| | | | | g ; Technical test array
1. Calibration -

Appendix Appendix 2 Robustness

¢D-105; .$NH5 . ........

CD105 calibration

_ , . ad Tissue cores are used
SUER. i 1 Sl to identify best practice

- - 3 protocol providing
impact on on

3 | R _
Pancreas B — pre-analytics

Placenta Prostate

Source:
: : : : : : v NordeC (Ole Nielsen)
SR L ——— ol L. . . - L. - ] L 21 E ' y and Aa|borg
| Protocol set-up: 5 5 5 Formic acid oz University Hospital




OPoor manso s panahtidaliTMAst y and pr e

CD52¢cloneYTH34.5Gampatl)

CD52 calibration

Tissue cores are used
to identify best practice
protocol providing
Impact on on
pre-analytics

Source:
NordiQC and Aalborg
University Hospital
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CDA45 calibration

CD45, (LCA) clone 2B11+PD7/26

: ‘\‘i’*
RRRIPER
QN
ey

Tissue cores are used
to identify best practice
protocol providing
impact on on
pre-analytics

168h NBF

1. Not affected by
pre-analytics

2. IHC protocol found

s 3. Liver and tonsil as
AN - SO Controls.....???
€ i e 1 AaD
t o e ) Which reaction pattern
o S Rl g ¥ indicates optimal result?
: : f o U2 ) R ; il
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24h NBE + ‘x; " 7‘*«, & NordiQC and Aalborg
decalc / formic acid b vy he P University Hospital
Y

Liver 7éh s 23



Test Performance Characteristics - TPCs

Test performance characteristics;

Which staining pattern characterizes an optimally calibrated IHC assay for a specific purpose?
Analytical sensitivity
Analytical specificity

Precision / reproducibility of IHC assay

Whichtissues / cellular structures show the clinical relevant range of the target analyte with focus
on required low level of demonstrationCRITICAL CONTROIGAPC?3




Fit For Purpose; the selectioné .

Test A Test B Test A Test B




loné

the selecti

Fit For Purpose

CD45

CD56

Test B

Test A

Test B

Test A




Fit For Purpose; the selectioné .
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©Norgliél

Tissues/cellsvith only highexpressiorwill not identify:

1. ApoorlycalibratedIHCassay

2. Areducedanalyticalsensitivityof anoptimally calibratedlHCassayg assayeproducibility consistency
3. Areducedexpressiorievelof changedissueprocessingettings

If an IHC test igsedto identify the target antigenbeingexpressedt different levels controlsmustreflect this!




ICAPCs - concept

IHC Criticalssay Performance Contrgi€APCS)

Which tissuesre recommende®

What isthe expectedstainingpattern ?

Which tissue$ cells are critical?

Right antibody

Appropriatelevel of sensitivity
Guidance level of specificity

REVIEW ARTICLE
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FIGURE 1. Pan-keratin iCAPC. A, Appendlx vutually all columnar eprthellal cells must show a moderate to strong predominantly
cytoplasmic staining reaction (a membranous accentuation will typically be seen). B, Liver: the vast majority of hepatocytes must
show at least weak to moderate cytoplasmic staining reaction with a membranous accentuation (LLOD). C, Tonsil: all squamous
epithelial cells must show a moderate to strong cytoplasmic staining reaction. Cytokeratin (CK)-positive interstitial reticulum cells
(CIRCs) with dendritic/reticular pattern can show a weak to moderate cytoplasmic staining reaction (LLOD). iCAPC indicates
immunohistochemistry critical assav performance controls: LLOD. low limit of detection.

ﬂ‘?
FIGURE 7. TTF-1iCAPC. A, Thyroid: vnrtually all epithelial cells must show a strong nuclear staining reaction. B, Lung: v:rtually all
pneumocytes and basal cells of terminal bronchi must show a moderate to strong nuclear staining reaction. Columnar epithelial

cells of terminal bronchi must show an at least weak nuclear staining reaction (LLOD). C, Tonsil: no staining reaction must be
seen. iCAPC indicates immunohistochemistry critical assay performance controls; LLOD, low limit of detection.

FIGURE 8. CDX-2 iCAPC. A, Appendix: virtually all epithelial cells must show a strong nuclear staining reaction. A weak cyto-
plasmic staining reaction in addition to strong nuclear staining is often present. B, Pancreas: the majority of epithelial cells of
intercalated ducts must show a weak to moderate nuclear staining reaction (LLOD). C, Tonsil: no staining reaction must be seen.
iCAPC indicates immunohistochemistry critical assay performance controls; LLOD, low limit of detection.
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NordiQC IHC tissue control atlas

NOT’C%C Infor Modulesv Assessments Protocols Controls Events» SN

Recommended controls

Search: || |
Epitope - Tissues Actions . . L
ALK (lung) Appendix/colon, Tonsil See controls Avallablefor NordIQC partICIPantS

AMACR Kidney, Prostate See controls

ASMA Appendix/colon, Liver See controls T|SS ues

Bcl-2 Tonsil See controls

Bcl-6 Tonsil See controls

BSAP Hodgkin lymphoma, Tonsil See controls P u rpose
C-MYC Appendix/colon, Tonsil See controls .

CD3 Appendix/colon, Tonsil See controls ReaCtlomatternS

CD4 Liver, Tonsil See controls

o Tonsil — Onlinescansaccessible

CD8 Appendix/colon, Tonsil See controls

CD10 Kidney, Tonsil See controls

CD15 Kidney, Tonsil See controls

CD19 Appendix/colon, Tonsil See controls

CD20 Appendix/colon, Tonsil See controls

CD23 Tonsil See controls

CD30 Tonsil See controls

CD31 Appendix/colon, Liver, Tonsil See controls




NordiQC IHC tissue control atlas
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* Inffor Modules¥ Assessments Protocols Controls Eventsv SN
NordiQC
CDX2 - CDX2
Positive tissue control Positive tissue control e
Control type High expression level Low expression levels Negative tissue control
Tissue Appendix/colon Pancreas Tonsil
All epithelial cells must show a The vast majority of epithelial No staining reaction should be
strong nuclear staining cells of intercalated ducts must seen.
reaction. show a weak to moderate
nuclear staining reaction. Note: dispersed lymphocytes
Note, a weak cytoplasmic can show a faint nuclear
Description staining reaction in CDX2 staining reaction.
positive cells can be seen and
should be accepted if signal-to-
noise ratio otherwise is
acceptable.
Example

Click to enlarge

Click to enlarge

Back |

Click to enlarge
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Onlinescansaccessible



NordiQC IHC tissue control atlas
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Main elements to develop & validate IHC assays

The journey from an antibody to a diagnostic IHC assay with a specific pu‘rpose

1. Calibration of IHC assay and identification of best practice protocol i
clone, titre, retrieval etc

2. Evaluation of robustness of the IHC assay I impact on pre-analytics
3. Evaluation of analytical and diagnostic sensitivity/specificity

4. ldentification of IHC performance controls providing information that the
established level of detection is obtained in each test performed in daily
practice.

Based on selection and use of appropriate external tissue controls

T




E Torlakovic et al. AIMM, 2017; 25:227230

External tissue control tool box immnohistochemisty e Eraof

Precision Medicine: Part 4
Analytical ovalidationdo T M A ¢

Accuracy Index
TMA TMA

-

| OLesionabtissues dLesionabtissues

Range of relevant Range of relevant
expressionlevels expressionlevels

With expression  High expression
Low expression
No expression No expression

20/40 of each + relevant cut -off
Type /Il IHC

*Immunohistochemical critical assay performance controls
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Sample set to validate/verify IHC assays
ADiagnostid Analytical validation

ALaboratory developed teS{Sncentrates anav ¢ ! b&ikg applied modified to officigdrotocok)
ANon-predictivemarkers(er, pa1, HER) Predictivemarkers CAP 2024; 20 pos. + 20 neg.)
A CLSI*20 cases per entity relevant (pos, neg)
A CAP**:10 positive, 10 negative

The validation set should include high and low expressors for positive cases when appropriate and should span the
expected range of clinical results (expression levels) for markers that are reported quantitatively.

A Ad-Hoc:10 stronglypos, 10interm. to low, 5 neg.

Number perhaps less important compared to use of tissue with full range of
expression patterns reflecting the diagnostic use and purpose of test

* Clinicaland Laboratories Standards Institute ** College of America®athologists # 60-100%, NordiQC data gotocol submissions




CAP* 2024 guidelines for IHC assay validation/verification

COLLEGE of AMERICAN
i PATHOLOGISTS
Laboratory Quality Solutions

Principles of Analytic Validation of
Immunohistochemical Assays:
Guideline Update

Statements and Strengths of Recommendations

SUMMARY OF STATEMENTS
Guideline Statement Category

1. Laboratories must analytically validate all laboratory developed immunohistochemistry (IHC) | Good Practice
assays and verify all FDA-cleared IHC assays before reporting results on patient tissues. Statement

Note: A validation study design may include but is not necessarily limited fo, such means as

the following:

= Comparing the new assay’s results with the expected architectural and subcellular

localization of the antigen

Comparing the new assay’s results with the results of prior testing of the same tissues

with a validated/verified assay in the same laboratory

Comparing the new assay’s results with the results of testing the same tissues in another
Y using a vali rified assay

Comparing the new assay’s results with results of a non-immunohistochemical methed

Comparing the new assay’s results with the results from testing the same tissues in a

laboratory that performed testing for a clinical trial

Comparing the new assay’s results against percent positive rates documented in

published clinical frials

Comparing the new assay’s resulis to IHC resulis from cell lines that contain known

amounts of protein

Comparing previously graded tissue challenges from a formal proficiency testing program

(if available) with the graded responses

CAP Laboratory Improvement Programs

2. Forinitial analytic validation/verification of every assay used clinically, laboratories should Strong )
achieve af least 90% overall concordance between the new assay and the comparator Recommendation
assay or expected results.

3. Forinitial analytic validation of nonpredictive laboratory-developed assays, laboratories Good Practice
should test a minimum of 10 positive and 10 negative tissues. When the laboratory medical | Statement
director determines that fewer than 20 validation cases are sufficient for a specific marker
({eqg, rare antigen), the rationale for that decision needs to be documented.

Note: The validation set should inchude high and low expressors for positive cases when
appropriate and should span the expected range of clinical results (expression levels) for
markers that are reported using either a semiguantitative or numerical scoring system.

@ 2024 College of American Pathologists. All ights reserved.

Arch Pathol Lab Med—Vol 148, June 2024

Principles of Analytic Validation of
Immunohistochemical Assays

Guideline Update

Jeffrey D. Coldsmith, MD; Megan L Troxell, MD, PhD; Sinchita Roy-Chowdhuri, MD, PhD; Carol F. Colasacco, MLIS, SCTIASCP);
Mary Elizabeth Edgerton, MD, PhD; Fatrick L. Fitzgibbons, MD; Regan Fulton, MD, PhD; Thomas Haas, DO;
Patricia L. Kandalaft, MD; Tanja Kalicanin, MLS{ASCP)™™; Christina Lacchetti, MHSc; Patti Loykasek, HTL(ASCP);
Nicole E. Thomas, MPH, CTIASCP)ET : Paul E. Swanson, MD; Andrew M. Bellizzi, MD

Guideline Revision

This guideline will be reviewed every 4 years, or earlier in
the event of publication of substantive and high-quality evi-
dence that could potentially alter the original guideline rec-
ommendations. The status of the guideline can be found on
WWW.Cap.org.

www.cap.org/protocolsand-guidelines/capguidelines/currendicap-guidelines/principlesf-analyticvalidationof-immunohistochentalassaysologists (cap.org) * College of AmericaRathologists
——
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https://www.cap.org/protocols-and-guidelines/cap-guidelines/current-cap-guidelines/principles-of-analytic-validation-of-immunohistochemical-assays

CAP* 2024 guidelines for IHC assay validation/verification

The validation set should include:

- Positive, negative, and lopositive tissues that are tailored to the intended clinical use of the assay.
- Should not be all normal tissues.

- Positive and negative cells on the same section could be scored as separate challenges

For initial analytic validation afon-predictive laboratory developed assaydaboratories should test a minimum of
10 positive and 10 negative tissues

For initial analytic validation gdredictive laboratory developed assaydaboratories should test a minimum of
20 positive and 20 negative tissues for each scoring systerg. PEL1 and HER2 (classical and low).

For initial analytic validation/verification of every assay used clinically, laboratories should achieve at least
90% overall concordance between the new assay and the comparator assay or expected results

1 Concentrategprimaryantibodiesor w ¢ | p@rformedby significantlymodified protocols * College of AmericaRathologists




CAP* 2024 guidelines for IHC assay validation/verification

For initial analytiverification of allunmodified FDAapproved predictive marker assayfaboratories shouldollow the
specific instructions provided by the manufacturelf the package insert does not delineate specific instructions for ass:
verification, the laboratory should test a minimum of 20 positive and 20 negative tissues.

Laboratories should confirm assay performance with at least 2 known positive and 2 known negative tissues when a
existing validated assay has changed in any one of the following ways:

l YiGAO2RE RAfdziAZYy

l YyiAo2Re @OSYyR2NI 6dlYS Of2ySo

w LyOdzol GA2Yy 2N NBGNASGIt (AYSa 0alyYS YSIiK2RO

w
w

Laboratories should confirm assay performance by testisgfficient number ofissues to ensure that assays consistently
achieve expected results when any of the following have changed:

w CAEFGA@GS (e&LlS

w ! YGAISY NIeg bhhrfg@rh dH, dif&dntoaffe, different heat platform)
w 5SUS0OUAZ2Yy &deausSy

w ¢A&&dzS LINBOSaaAy3d Slda LSy

W

a
l'dzi 2 Yl U SR U Sa U A y 3 LI O F 2 NI * College of AmericaRathologists




CAP* 2024 guidelines for IHC assay validation/verification i personal read

Asper instruction

Significantlymodified*

Predictivemarkers Non-predictivemarkers
———S e L el L S e L e e
Verificationasinsert Verificationasinsert
20 pos / 20 neg 20 pos / 20 neg 10 pos /10 neg 10 pos /10 neg
2-5 pos / 25 neg 2-5pos /2-5neg 2-5 pos / 25 neg 2-5pos /2-5neg

Slightlymodified**

* Significantlymodified,

** Slightlymodified;

new clong changein retrieval method/buffer, detectionsystem, IHC platfornfixative, cytologyX &

Cong titre of conc, changeof clonevendor changeof incubationtime,change2 ¥ | L 9w
RTU; changeof incubationtime,change2 ¥ | L9w (A YSXX

* College of AmericaRathologists




CAP* 2024 guidelines for IHC assay validation/verification

Assaytype

Modified on

P rOtOCOI intended Plug andlay

platform

: Slightl Significantl Verificationas
ACt|On ghtly - s indicatedin
2-5 pos/neg 10 pos/neg packagensert
1; incubationor retrievaltime changed 2; retrieval method or detectionsystemchanged * College of AmericaRathologists
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CAP* 2024 guidelines for IHC assay validation/verification

CDXRTU

Assaytype

Type 2
|

Modified on

P rOtOCOI intended Plug andlay

platform

Slightl Sianificantl Verificationas
it - y indicatedin

2-5 pos/neg 20pos/neg packageansert

Action

1; incubationor retrievaltime changed

2; retrievalmethod or detectionsystemchanged * College of AmericaRathologists
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Use of samples for technical / analytical validation of IHC

CKPAN- mAb AE1/AES Prot. 1 KPAN- mAb AE1/AE8g Prot. 2



Use of samples for technical / analytical validation of IHC

Lung squam. cell ca

Lung ad. carc.

If accesgo ICAPCs
thesemustbe
includedto
validatée verify IHC
test performance

If dynamicrange is
known, this must
be encountered
whentest material
Is selected

' § B8 4-d 7 Wl *‘.‘-

CK-PAN - mAb AE1/AE3 T Prot. 1 CK-PAN - mAb AE1/AE3 1T Prot. 2




