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Cytology Histology

MGG HE



Immunohistochemistry (IHC)



Immunohistochemistry (IHC)

“Spatial proteomics”

Most abundant “stain” 
after HE

100-300 different 
epitopes in most labs



Usages of IHC in clinical pathology

• Detection of specific proteins in patient materials that will help to  
confirm or disprove a diagnosis

• Identify origin of unknown primary or metastatic cancer

• Subclassify cancers (prognostic)

• Predictive biomarkers



Immunohistochemistry –
examples of simple tasks 

• Pan cytokeratin: Epithelial cells

• CD31: vessels

• Ki67: proliferation

• CD3/CD20: T- and B-cells

• CD34: Stem cells
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Pan cytokeratin - micrometasis
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HE Pan cytokeratin



Case

• 67 y.o. female
• Heavy smoker
• Several tumours in both lungs
• Pleural plaques and exposed to 

asbestos
• Previous ovarian serous 

carcinoma
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Biopsy from lung



Case

• Carcinoma
• Lung cancer ?

• Adeno? Squamous? Small cell 
(neuroendocrine)?

• Relapse ovarian serous carcinoma ?
• Mesothelioma ?
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VimentinS100Pan 
cytokeratin

CD45

NegativeNegativePositiveNegative
Biopsy from lung



Selected panels
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Lung:
TTF

Napsin

Mesothelioma:
Calretinin

Podoplanin

Neuroendocrine:
SYP
CGA

INSM1

Female genitals:
PAX8
WT1
ER

Lung
PositiveTTF

NegativeNapsin

Mesothelioma
NegativeCalretinin

NegativePodoplanin

Neuroendocrine

PositiveSYP

PositiveCGA

PositiveINSM1

Female genitals

NegativePAX8

NegativeWT1

NegativeER



Case
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Biopsy

TTF PAX8

SYP CGA

Small cell lung carcinoma
(neuroendocrine)



Predictive biomarkers

PD-L1 Estrogen Receptor (ER)



ProductTestDrugIndicationBiomarker

HercepTest , PATHWAY®IHCTrastuzumab, 
Pertuzumab,…

Breast cancer, Gastric ad 
carc. 

HER2

VENTANA ALK D5F3 assayIHCCrizotinib, Ceritinib, …NSCLCALK

Dako c-KIT pharmDxIHCGleevecGastrointestinal stromal
tum.

CD117

VENTANA MMR RxDx
panel

IHCDostarlimab-gxlyEndometrial carcinomaMMR

Dako 22C3 IHC pharmDXIHCPembrolizumabNSCLC, Urothelial carc. 
HNSCC, TNBC, ESCC, 
Cervical cancer. 

PD-L1

Dako 28-8 IHC pharmDXIHCNivolumabNSCLC, (Melanoma
optional)

PD-L1

VENTANA PD-L1 SP142IHCAtezolizumabNSCLC, Urothelial carc.PD-L1

VENTANA PD-L1 SP263IHCDurvalumabUrothelial carc., (NSCLC)PD-L1

FDA approved IHC assays
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Pre-Analytical

Ischemia
Fixation process
(Decalcification)
Tissue processing
Paraffin embedding
Sectioning
Storage 

Analytical

IHC platform
Epitope retrival
Primary antibody
Detection system
Chromogen
Counterstaining
Mounting

Post-Analytical

Usage of controls
Positive controls
Negative controls
”Critical controls”
Scoring / read-out
Interpretation
Reporting



Nordic immunohistochemical Quality Control 
(NordiQC)
• External Quality Assessment scheme focusing on the analytical 

phase of IHC

• Assessing the IHC assay quality in international pathology labs
• Based on “standard” processed circulated tissues

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

• Giving directions for improvement
• Individually tailored recommendations



Serial sections (breast carcinoma) stained for 
Estrogen Receptor (ER)

Lab. A Lab. B

Run B33 - 2022



Lab. A Lab. B

High 
Expressor
Tumor

Low 
Expressor
Tumor

False 
negative 



Lab. A Lab. B

Low 
expressor

False 
negative 



Homepage

www.nordiqc.org



NordiQC



NordiQC method

• Construction of Tissue Micro Array block containing critical tissue for a 
specific epitope

• Participants submit their staining protocol on the NordiQC homepage 
(www.nordiqc.org).

• Sections are cut from the block(s) and circulated to the participants
• Participants stain the slides using the submitted protocols and return 

the slides to NordiQC
• A group of pathologists and expert technicians meet for assessment of 

the slides
• General reports describing optimal and insufficient staining protocol 

parameters published on www.nordiqc.org
• Individual assessment marks and tailored protocol recommendations 

sent to participants





NordiQC – test materials
• Multi-tissue FFPE blocks
• 10% NBF 24-48 (ASCO-CAP guidelines)

• Normal and clinically relevant tumour tissues
• Different levels of antigen expression (High, moderate, low, negative)



Testis Melanoma Melanoma



Main focus of assessment:

• Appropriate technical quality 
(signal-to-noise, good 
morphology etc.)

• Appropriate analytical sensitivity 
and specificity – indicated by 
concordance of ER status and 
proportion of positive cells in the 
included tumours to references



Criteria: Staining reaction considered …Score

… Perfect or close to perfect in all of the 
included tissue cores

Optimal

… Fully acceptable in all of the included tissue 
cores. However,v the protocol may be optimized 
to ensure the best staining intensity and signal-
to-noise ratio

Good

… Insufficient because of, e.g., a generally too 
weak staining or a false negative staining of one 
of the included tissues, or a minor false positive 
staining reaction

Borderline

… Very insufficient because of, e.g., false 
negative staining of several of the included 
tissues, or a major false positive staining 
reaction

Poor



Uterine cervix

Carcinoma (High)

Tonsil

Carcinoma (Low) Carcinoma (Neg)



85% Weak / False negative 10% False positive 5% Impaired morphology, etc

Sufficient

Insufficient

Too low titre (EP1, SP1 conc.)             
Insufficient HIER,
Clone 1D5

Clone 6F11 by HIER at high
pH, 3-step pol.              
(not observed on VMS)

Clone 1D5 at high titre, 
Biotin-based kits,
HIER in pressure cooker

ER: Typical challenges



ER:
Selection of 
primary Ab 
and format

Concentrated
format:
Overall protocol
parameters

HIER alk. pH
2- & 3-step kits

Carefully
calibration of 
primary Ab



Causes of insufficient results

• Less successful antibodies
• Poor antibodies
• Less robust antibodies
• Poorly calibrated RTUs
• Stainer platform dependent antibodies

• Insufficiently calibrated antibody dilutions
• Insufficient or erroneous epitope retrieval
• Less sensitive visualization systems
• Other

• Impaired morphology
• Technical issues
• Excessive counterstaining impairing interpretation 



Klinik XXX

Individual feedback



Results – assessment marks 2016-24



Test A Test B Test A Test B

CD56 CD45

Colon

NET

Tonsil

Tonsil

B-CLL

Liver

Selection of controls is imperative for IHC quality

Courtesy of HL Kristoffersen



Available for NordiQC participants

Tissues

Purpose 

Reaction patterns

Online scans accessible
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NordiQC IHC control atlas



Conclusions

• EQA
• Provides objective evidence of lab performance
• Helps identify methodological errors

• Around 20-25% of slides submitted to NordiQC are still 
insufficient!

• Labs not participating in EQA ?
• How many scientific publications are based on insufficient IHC 

stains?
• What are the consequences for patients?



Thank you for your attention!
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Collaborators in NordiQC

Søren Nielsen
Heidi Lykke Kristoffersen
Birgit Truumees
Lise Emanuelsen
Louise Rønnow Holler
Michael Bzorek
Tanya Julio
Kristi Bøgh Andersson

And the whole assessor team!


