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Purpose Last run Pass rate No of labs
GATA3 Breast vs non-breast Run 73, 2025 81% 422

Mammaglobin Breast vs non-breast Run 25, 2009 83% 23

GCDFP15 Breast vs non-breast Run 36, 2012 86% 131

CK5 CIS vs invasive Run 76, 2026 69% 330

SMH CIS vs invasive Run 66, 2022 81% 152

p63 CIS vs invasive Run 61, 2021 79% 324

E-Cadherin Ductal vs lobular Run 74, 2025 76% 430

TRPS1 Breast vs non-breast Run 72, 2024 73% 89

KI67 PI index Run 72, 2024 90% 443

ER Predictive for Tamoxifen Run B41, 2026 91% 400

PR Predictive for Tamoxifen Run B39, 2025 98% 427

HER2 IHC Predictive for Herceptin Run B41, 2026 91% 431

HER2 BRISH Predictive for Herceptin Run H29, 2026 91% 158

PD-L1 IC Predictive for Tecentriq Run C16, 2024 71% 141

PD-L1 TPS/CPS Predictive for Keytruda Run C19, 2026 96% 299
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Clone selection
RTUs – “Plug and Play” or “Play and 
Plug”?
Efficient HIER, preferable in an alkaline 
buffer
Use of right detection system

Use of iCAPS



Marker Successful clones Less successful clones

GATA3 mAb L50-823, rmAb SP368 mAb HG3-31

CK5 mAb XM26, rmAb SP27 mAb D5/16 B4 

SMH mAb SMMS1 -

p63 mAbs 4A4 & DAK-p63 mAb 7JUL 

E-Cadherin mAbs NCH-38 & 36 mAb 36B5, rmAb EP700Y 

TRPS1 rmAb ZR382 rmAb EP392, pAbs

KI67 mAbs MIB-1 & K2, rmAbs 30.9 & SP6 -

ER rmAbs SP1 & EP1, mAb 6F11 -

PR mAbs 16 & PgR1294, rmAb 1E2 -

HER2 IHC rmAbs 4B5 & DG44, Dako pAb mAb CB11 

PD-L1 IC rmAb SP142 Non-SP142

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



Selected breast markers:

Overall pass rate: 86% 
(2.866/3.334), ranging from 74% 
for TRPS1 till 98% for PR.
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Breast markers:
Overall pass rate: 86%

HIER in High pH: 87% 

Ranging from 76% for TRPS1 till 98% 
for PR

HIER in Low pH: 81% 

Ranging from 0% for ECAD till 100% 
for PR*

*10/10 using BERS1
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Breast markers:
3-layer detection system: 84% 

2-layer detection system: 88%
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Breast markers:
3-layer detection system: 84% 

2-layer detection system: 88%

Type I assays

3-layer detection system: 80% 

2-layer detection system: 73%
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Breast markers:
3-layer detection system: 84% 

2-layer detection system: 88%

Type I assays

3-layer detection system: 80% 

2-layer detection system: 73%

Type II assays

3-layer detection system: 90% 

2-layer detection system: 94%
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NOW IT’S TIME TO 
LOOK AT SOME 

SPECIFIC MARKERS



Sufficient results were all based on HIER in High pH buffer:
Autostainer 2/2, Omnis 2/2, Bond 2/2

BenchMark 11/12 (insuff due to contamination)

No RTUs from the main vendors at the time of 
the assessment (2024). 
The most widely used conc. Abs could provide 
optimal results on the main platforms. 

The RTU from Zeta Corp., was also successful 
on all main platforms. 



No RTU products for Dako and Leica users. 
Use of conc. format of mAb L50-823 can obtain optimal results. 
- The titre differs between vendors

Recommended protocol settings for L50-823 as a concentrate:

- HIER in an alkaline buffer
- 22% pass rate for 2-step detection systems (2/9)
- 78% pass rate for 3-step detection systems (90/115)

Mean titre for sufficient results
Biocare: 1:100

Cell Marque: 1:175



Most common and successful modifications:
Prolong HIER and use of OptiView

No RTU for Omnis is 
available. 13 laboratories 
used the Autostainer RTU 
on the Omnis; 15% pass 
rate, none optimal. 

Limited data for 
concentrated formats on 
Omnis, but possible to 
achieve an optimal 
staining.

https://nordiqc.org/protocol_view.php?id=44888


Vendor recommended protocol based on HIER in 
TRS Low pH. 
Most successful modification was using HIER in 
TRS High pH. 

Vendor recommended protocol based on 
UltraView and 16-20 min. incubation of primary 
Ab. 
Most common and successful modification was 
prolonging incubation time and use of OptiView 
or UltraView with amplification. 

Less successful performance for 7JUL on the 
Bond platform.
Limited data for Bond users, but conc. 4A4 might 
be the best solution. 
In run 48 (2016), 2/8 obtained an optimal result with 4A4.



Courtesy, Department of Pathology, OUH, Denmark



Concentrated format of mAb NCH-38 works on the main IHC Systems
Leica users can choose NCH-38, with HIER in BERS2  100% pass rate (16/16)

RTU assays work as “plug-and-play” products.
– except assays based on EP700Y and 36B5



PI 51% PI 63%PI 59%
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Photos from run B35

Even with these successful results, changing RTU 
assays requires internal validation. 

For Dako and Ventana products, the most common 
modification was using a 3-step detection system. 

For Leica, modification in HIER – changing from low till 
high pH buffer was made the majority of participants. 





Do not change to a more 
sensitive detection 

system!

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Approved assyas,
rec. Settings

Approved assyas,
mod. Settings

LDT

HER2 results, run B41

Optimal Good Insufficient



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 Average

Characteristics of insufficient results in the 
NordiQC PD-L1 IC assessments. 

False Negative* False Positive** “Technical”*** % Insufficient



rmAb SP142 rmAb SP142

rmAb SP142rmAb SP142

mAb 22C3

mAb 22C3

mAb 22C3

rmAb ZR3

TNBC

UC

TonsilTonsil

TNBC

UC



Marker IHC critical assay performance controls
Low expression

Negative tissue controls
No expression

GATA3 Tonsil: T-helper-cells in the T-zones and germinal centers. Tonsil: B-cells, squamous epithelial cells, endothelial cells.

Mammaglobin Skin: Epithelial cells of eccrine sweat glands. Tonsil: All cell types.

GCDFP15 Skin: Epithelial cells of eccrine sweat glands. Tonsil: All cell types.

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

SMH Tonsil: Follicular dendritic cells in germinal centers. Tonsil: Epithelial cells.

p63 Placenta: Cytotrophoblastic cells. Appendix: Epithelial- and smooth muscle cells.

E-Cadherin Liver: Hepatocytes. Appendix: Stromal cells, smooth muscle cells, endothelial cells.

TRPS1 Cervix: Suprabasal squamous epithelial cells. Appendix: Epithelial cells

KI67 Tonsil: B-cells in the light zones of the germinal centers. Liver: Hepatocytes

ER Tonsil: Squamous epithelial cells, T-cells in germinal centres. Tonsil: B-cells in mantle zone and germinal centres.

PR Cervix: Basal squamous epithelial cells. Tonsil: All cell types (especially focus on lymphocytes in 
germinal centres).

PD-L1 IC Tonsil: T-cells and macrophages in germinal centres. Tonsil: Normal squamous epithelial cells, lymphocytes.

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





E-CAD: membranous staining 
reaction in (most) ductal breast 
carcinomas, negative in (most) 
lobular breast carcinomas.

p120: membranous staining 
reaction in (most) ductal breast 
carcinomas, cytoplasmic staining 
reaction in (most) lobular breast 
carcinomas.

No NordiQC data available for p120 Catenin. 
For the p120 stains below, a concentrated format of the mAb clone MRQ-5 is used.  

Ductal breast carcinoma Lobular breast carcinoma



No NordiQC data available for p120 Catenin. 
For the p120 stains below, a concentrated format of the mAb clone MRQ-5 is used.  

Liver:
Hepatocytes must 
show a weak to 
moderate 
membranous 
staining

Appendix:
Columnar 
epithelial cells 
must show a 
strong 
membranous 
staining.
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