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Welcome to Aalborg
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Why External Quality Assessment (EQA)?

• Staining patterns and quality varies between 
different laboratories - depending on the expertise and 
individual selection of reagents and methods

• Different antibodies, visualization systems, 
chromogenes, and platforms often give different 
results – who can decide what is right or wrong?

• Internal quality control will often not identify a 
poorly calibrated IHC system or varying quality of 
products giving insufficient or aberrant staining results

• External Quality Assessment objectively compares a 
large number of stains, reagents and protocols to 
identify optimal and suboptimal results and products



• International organization for quality assurance of IHC
• Founded 2003 by Nordic pathologists 
• Independent, scientific, not-for-profit organisation 
• Institute of Pathology, Aalborg University Hospital, DK

• General module: 3 runs/year
• 15-18 different marker challenges

• Breast cancer IHC module: 2 runs/y
• HER-2, ER/PR, Ki67/E-Cad …

• HER-2 ISH module: 2 runs/year
• BRISH, FISH

• Companion module 2017-
• PD-L1 ….

Nordic Immunohistochemical Quality Control
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Multi-tissue FFPE blocks
10% NBF 24-48 h (ASCO/CAP guidelines …)
• Normal and clinically relevant tumour tissues  
• Different levels of antigen expression

• high, moderate, low, none

Test material

2 unstained slides for each marker send to the participants
1 stained slide returned for central assessment
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The slide to be stained for Bcl-6 comprised:
1-2. Tonsils, 24 h/48 h

3. Follicular lymphoma, grade I

4. Follicular lymphoma, grade II

5. Diffuse large B-cell lymphoma

Test material

HE

LE

NE

Tissue selection:
• High Expressor

• to confirm antibody
• Low Expressor

• to ensure sensitivity
• No-Expressor

• to ensure specificity
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Companion – PD-L1

4 Cell lines – Horizon

1x Placenta, 2 x Tonsil
9 x NSCLC

IHC reference tests: PD-L1 IHC 22C3 Dako pharmDx, SK006
Ventana PD-L1 (SP263) PD-L1 IHC 28-8 Dako pharmDx, SK005

Neg.

≥1%.

≥50%.

Patient lung cancers with 
clinically relevant PD-L1 levels

Cell lines

TonsilsPlacenta



Heterogeneity in
PD-L1 expression1

Four ”dimensions”:

• Two in the slide

• One extra for all 
new slides

• One for primary
vs. metastatic

1Munari et al. PD-L1 Expression 
Heterogeneity in Non–Small Cell
Lung Cancer: Defining Criteria 
for Harmonization between Biopsy 
Specimens and Whole Sections.
Journal of Thoracic Oncology 
Vol. 13 No. 8: 1113-1120



NordiQC assessment

~ 100 Runs ~ 400 tests
~ 100,000 slides =
~ 500,000 tissue sections
~ 5,000,000 data





Stainer 
transfer

Stainer 
transfer

Protocol
transfer

PD-L1 Run C5 2019, LUNG: 176 labs

68 (incl. ”RTU”)

108

Lab.
mod.:

42/108

LDTs:
68



Stainer 
transfer

Stainer 
transfer

Protocol
transfer

PD-L1 Run C5 2019, LUNG: 176 labs

68 (incl. ”RTU”)

108

Lab.
mod.:

42/108

LDTs:
68

Laboratory developed, modified or 
tranferred protocols 110 = 63%



1-49%

> 50%

<1%

1-49%

SK006
22C3

Approved
assay

CAL10
Lab 

developed 
test

Tonsil

NSCLC



Nordic Immunohistochemical Quality Control 

Assessing the immunohistochemical assay quality
 Based on “standard” processed circulated tissues

 Identifying optimal and insufficient results 
 Correlated to antibodies, protocols and stainer platforms

 Publishing general results 
 Website: www.nordiqc.org (assessments and protocols)
 Scientific journals

 Giving directions for improvement
 Individually tailored recommendations



Protocols giving optimal results for each clone and platform may be downloaded for free

*

*
*
*

*
*

* LDTs



PD-L1  July 2017: Method transfer



. . . when the testing laboratory is not able to use an Food and Drug 
Administration [FDA] approved companion diagnostic(s) for PD-L1 
assessment for its specific clinical purpose(s), it is better to develop a 
properly validated laboratory developed test for the same purpose(s) 
as the original PD-L1 FDA-approved immunohistochemistry [IHC]
companion diagnostic, than to replace the original PD-L1 FDA-approved 
IHC companion diagnostic with a another PD-L1 FDA-approved 
companion diagnostic that was developed for a different purpose.

Consensus opinion among authors, not approved



Open website



21

PDF file e-mailed to 
participants with 
assessment marks 
and – when needed 
– explanations and 
recommendations



Free PMC Article

Nordic immunohistochemical Quality Control

https://www.ncbi.nlm.nih.gov/pubmed/26306713
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NordiQC assessment results 2003 – 2015 

General module  ~20,000 slides ( ~100.000 core sections)

Insufficient 32%



58%21%
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Optimal
Good
Borderline
Poor

NordiQC assessment results 2003 – 2015

Breast cancer module  ~9,000 slides (~35,000 core sections)

Insufficient 21%
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Major causes of insufficient stains in  ~ 9,000 slides

Less successful antibodies/RTUs 17 %

Inappropriate antibody dilution 20 %

Inappropriate epitope retrieval 27 %

Inappropriate detection kit 19 %

Other inappropriate lab. performance 17 %
Endogenous biotin reaction (EBR)
Section drying-out after HIER
Technical platform error
. . . . 

Unexplained

NordiQC general results 2003 – 2015 



Lab. A Lab. B

Serial sections stained for Estrogen receptor

ER in ductal breast carcinoma



Serial sections stained for Estrogen receptor

Lab. A Lab. B

False neg.
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Serial sections stained for Estrogen receptor
Control: uterine cervix

Lab. A Lab. B

False neg.
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Serial sections stained for Estrogen receptor
Control: uterine cervix

Clone 6F11 in 15/37 labsClone SP1/EP1/1D5 in 225 labs

False pos.



Estrogen receptor
Pass rate (optimal + good) by participant status

New participants ’Old’ participants

Run 10, 2004 57% 71%

Run B15, 2010 70% 86%

Run B19, 2015 51% 73%

Average 59% 77%

NordiQC EQA: Estrogen Receptor



”Cold spots” – a problem with ~30% of all slides









Mølleå 4 
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The challenge of immunohistochemistry

“Immunohistochemistry is technically 

complex, and no aspect of this 

complexity can be ignored, 

from the moment of collecting the 

specimen to issuance of the final report”

Welcome to Aalborg
Clive Taylor, 2000
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