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Marker Purpose Last run Pass rate No of labs

TTF1
Lung vs non-lung
Adenocarcinoma vs squam. Run 68, 2023 81% 401

Napsin A Lung vs non-lung Run 66, 2022 83% 321

Calretinin Lung vs mesothelioma Run 64, 2022 76% 350

WT1 Lung vs mesothelioma Run 55, 2019 91% 291

BAP1
Reactive mesothelioma vs 
malignant mesothelioma Run 65, 2022 69% 163

EpCAM Lung vs mesothelioma Run 56, 2019 57% 256

CGA NSCLC vs SCLC Run 67, 2023 64% 367

SYP NSCLC vs SCLC Run 52, 2018 75% 308

CD56 NSCLC vs SCLC Run 64, 2022 72% 364

p40 Adenocarcinoma vs squam. Run 67, 2023 85% 344

CK5 Adenocarcinoma vs squam. Run 65, 2022 71% 311

ALK (lung) Predictive for Crizotinib Run 65, 2022 77% 256

PD-L1 TPS/CPS
Predictive for Keytruda, Imfinzi, 
Opdivo…… Run C13, 2023 81% 225

Scheduled for 
assessment within 

the next year



Marker Successful clones Less successful clones 

TTF1 mAb SPT24, rmAb SP141 mAb 8G7G3/1

Napsin A mAbs IP64 & MRQ-60 pAbs

Calretinin mAbs DAK-Calret & CAL6, rmAb SP65 pAbs, rmAb SP13 

WT1 mAbs 6F-H2 & WT49 -

BAP1 mAb C-4 & BSB-109, rmAb EPR22826-65 pAb

EpCAM mAbs BS14, Ber-EP4 & MOC-31 mAb Ber-EP4

CGA mAb LK2H10 mAbs DAK-A3 & 5H7 

SYP mAbs DAK-SYNAP & 27G12, rmAbs MRQ-40 & SP11 -

CD56 rmAb MRQ-42 mAbs 123C3 & CD564 

p40 mAb BC28, rmAbs DAK-p40 & ZR8 pAbs

CK5 mAb XM26, rmAb SP27 mAb D5/16 B4 

ALK (lung) mAbs 5A4 & OTI1A4, rmAb D5F3 mAb ALK1 

PD-L1 TPS/CPS mAb 22C3, rmAb SP263 (rmAb SP142)



Clone selection

RTUs – “Plug and Play” or “Play 
and Plug”?

Efficient HIER – typically in high pH 
buffer

3 layer detection system

Use of iCAPS



Lung markers in the General 
Module:

Overall pass rate: 75%
(2.966/3.954), ranging from 
58% for EpCam till 91% for 
WT1.
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Lung markers in the General 
Module:

Overall pass rate: 75% (2.966/3.954)

HIER in High pH: 77% (2.740/3.575)

Ranging from 50% for EpCAM till 
91% for WT1

HIER in Low pH: 66% (194/294)

Ranging from 25% for ALK and CD56 
till 100% for CK5*

*9/9 participants used a low pH 
buffer on a Leica platform.
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Lung markers in the General Module:

3-layer detection system: 80% (2.321/2.884)

- OptiView, UltraView DAB + amplification
- OptiView: 84% 

- UltraView DAB + amp: 77% 

- EnVision Flex +, Flex++ (4-layer)

- Bond Refine

2-layer detection system: 60% (645/1.070)
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Lung markers in the General Module:

Overall pass rate: 75% (2.966/3.954)

“Best practice protocol”*: HIER in a high pH buffer 
AND a 3-layer detection system: 83% (2.351/2.605)

Ranging from 69% for EpCAM till 96% for WT1

*Clone selection is NOT included. 
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Lung markers in the General Module:

Overall pass rate: 75% (2.966/3.954)

“Best practice protocol”*: HIER in a high pH buffer 
AND a 3-layer detection system: 83% (2.351/2.605)

Ranging from 69% for EpCAM till 96% for WT1

*Clone selection is NOT included. 

- E.g. TTF; if not counting participant using the less 
successful clone 8G7G3/1, the “best practice 
protocol” pass rate would be 96% compared to 78% 
if including the clone.

0

10

20

30

40

50

60

70

80

90

100

"Best practice protocol settings"

Overall High ph + 3-layer Without 8G73/1



NOW TIME TO LOOK 
AT SOME SPECIFIC 

MARKERS



Less successful performance on the fully-automated Dako Omnis and 
Ventana BenchMark platforms for the most widely used conc. Abs

RTU products for Ventana and Leica users

UltraView:
88% pass rate (65% optimal)

OptiView:
100% pass rate (78% optimal)

Omnis users cannot 
use the Autostainer
RTU: 36% pass rate 

(12/33) 



The most successful modifications were based on combined retrieval and 
use of OptiView, giving a pass rate of 96% with 66% optimal. 

Concentrated Abs can be used on Omnis. 



mAb clone 6F-H2: 
Pre-treatment method determines the outcome.

If using HIER as single pre-
treatment, both a nuclear and 
cytoplasmic staining reaction is 
seen. 

If using a combined pre-
treatment using HIER followed 
by a weak proteolysis, only a 
nuclear staining reaction is 
seen. 

Depending on the purpose of the test, a combined 
pre-treatment is making the interpretation easier.

A cytoplasmic cross-reaction can be used for 
vascular lesions, that will be negative if using the 

combined pre-treatment. 



Less successful 
performance of the 
Ventana RTU. 
Conc. formats of e.g. 
mAb BS14 and VU-1D9 
can be used on 
BenchMark platforms.

RTUs for both Dako
Omnis and Autostainer
obtained high pass 
rates. 
Use of a 3-layer 
detection system for 
IR637 increases 
optimal results.  



Left: XM26 // Right: D5/16 B4

Less successful 
performance of the mAb
D5/16 B4 both as RTU and 
Conc.

mAb XM26 obtained 
optimal results on the main 
systems. 

rmAb SP27 with a pass rate 
of 100%. However, the 
specificity is reduced 
compared to e.g. XM26…



ALK-LUNG – PITFALLS

rmAb clone ALK1 is not ”fit for purpose” for lung diagnostic!
- Be sure to order the right product as both Dako and Ventana have 
different clones on the market!

RTU products for 
the automated
systems, working
as plug-and-play
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Use of IHC assays in PD-L1 TPS/CPS

CE-IVD approved assays used as recommended by vendor CE-IVD approved assays modified by laboratory

LD assays Total
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Overall LD assays CDx - SK006 CDx - GE006 CDx - SP263



In tonsil, a weak to moderate 
staining reaction in germinal center
macrophages should be seen.28-8

ZR3

MX070C

22C3 (SK006)22C3 (GE006)

CAL10

SP263

73-10

SP142 (conc.)

Different assays → different 
staining patterns. 

All 9 assays achieved an optimal 
score for PD-L1 TPS/CPS.



Marker IHC critical assay performance controls
Low expression

Negative tissue controls
No expression

TTF1 Lung: Columnar epithelial cells of terminal bronchi. Tonsil: All cell types. Link

Napsin A Kidney: Epithelial cells of proximal tubules.
Appendix/Colon: Epithelial cells and 
macrophages.

Link

Calretinin Adrenal gland: Cortical epithelial cells. Appendix/Colon: Epithelial cells. Link 

WT1
Kidney: Podocytes and parietal epithelial cells of Bowman’s 
capsule.

Kidney: Epithelial cells of the tubules. Link

BAP1
Tonsil: Mantle zone lymphocytes and germinal centre 
lymphocytes.

Malignant Mesothelioma: Neoplastic cells Link

CGA
Appendix/Colon: Axons and ganglion cells in the nerve 
plexus.

Appendix/Colon:  Epithelial cells and smooth 
muscle cells. 

Link

SYP
Appendix/Colon: Neuroendocrine and scattered goblet 
cells in epithelial mucosa.

Appendix/Colon: Smooth muscle cells Link

CD56 Tonsil: NK-cells and scattered T-cells. Appendix/Colon: Epithelial cells. Link

p40 Placenta: Dispersed cytotrhophoblastic cells. Tonsil: Lymphocytes. Link

CK5 Pancreas: Scattered epithelial cells of intercalated ducts. Liver. All cell types. Link

ALK (lung) Appendix/Colon: Dispersed axons of nerve cells. Tonsil: All cell types. Link

PD-L1 TPS/CPS Tonsil: Germinal center macrophages and T-cells.
Tonsil: Stratified normal squamous epithelial 
cells and vast majority of lymphocytes.

Link

https://nordiqc.org/controls.php?epitope_id=75&action=see
https://nordiqc.org/controls.php?epitope_id=9&action=see
https://nordiqc.org/controls.php?epitope_id=18&action=see
https://nordiqc.org/controls.php?epitope_id=77&action=see
https://nordiqc.org/controls.php?epitope_id=116&action=see
https://nordiqc.org/controls.php?epitope_id=40&action=see
https://nordiqc.org/controls.php?epitope_id=73&action=see
https://nordiqc.org/controls.php?epitope_id=32&action=see
https://nordiqc.org/controls.php?epitope_id=10&action=see
https://nordiqc.org/controls.php?epitope_id=95&action=see
https://nordiqc.org/controls.php?epitope_id=14&action=see
https://nordiqc.org/controls.php?epitope_id=110&action=see




No NordiQC data available for ROS1.

For these stains, the Ventana RTU 
based on rmAb SP384 is used. 

Positive controls:
Tumor with known ROS1-translocation
Type II-pneumocytes in normal lung

Negative control:
Appendix

Tumor with ROS1-
translocation

(lung adenocarc.) 
Normal lung Appendix


