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IHC - Protocols and controls for Lung tumours

Lung panel:
• TTF-1
• Napsin A
• p63 / p40
• CK5
• ALK
• PD-L1
• Calretinin
• Podoplanin
• Vimentin
• WT1
• CA125

• Is it primary lung ? 

• Is it adeno or squamous ?

• Which teraphy ?

• Is it mesothelioma ?
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Recommendable
clones (conc.)*

Less successful
clones (conc.)

RTU ”plug and play”** 
giving optimal result

TTF-1

mAb SPT24
(mAb 8G7G3/1)
rmAb SP141
rmAb EP229

(mAb 8G7G3/1)  VMS: mAb SP141
Leica: mAb SPT24

Napsin A mAb IP64
mAb MRQ-60

pAb 352-7
pAb 760-4446

p63 mAb 4A4
mAb DAK-p63 mAb 7JUL Dako: mAb DAK-p63

VMS: mAb 4A4

p40 mAb BC28
rmAb ZR8 pAbs…… VMS: mAb BC28

* Potential to provide optimal result by a laboratory developed test (LDT)
** Using the protocol settings as recommended by the vendor – incubation, retrieval, detection kit.
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Positive tissue
control HE*

Positive tissue
control LE**

Negative tissue
control NE***

TTF-1

Thyroid: 
Fol. colum. epith. cells
Lung: 
Pneumocytes type II, 
basal epithelial cells

Lung:
Columnar epithelial
cells of terminal 
bronchi

Appendix: 
Columnar epithelial cells

Napsin A
Lung:
Pneumocytes type II, 
basal epithelial cells

Kidney: 
Epithelial cells of 
proximale tubules

Appendix: 
Columnar epithelial cells

p63
Tonsil / esophagus: 
Squam. epith. cells

Tonsil:
Scattered lymphocytes
and endothelial cells

Appendix.:
Col. epith. cells

p40
Tonsil / esophagus: 
Squam. epith. cells

Placenta: 
Cytothrophoblasts

Appendix:
Col. epith. cells

* HE = High expression
** LE  = Low expression
*** NE = No expression
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Napsin A reaction pattern

Kidney Lung Colon / Appendix
A moderate to strong distinct 
cytoplasmic granular staining 
reaction in virtually all epithelial 
cells in proximale tubules.

A strong distinct cytoplasmic 
staining reaction of all alveolar 
macrophages and pneumocytes
type II.

No staining reaction

ICAPCs
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False positive..
False negative..
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IP64 the secure
Choice

pAbs – no-go
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Napsin A
Basic protocol settings for an optimal staining result (NQC)

IHC - Protocols and controls for Lung tumours

Retrieval Titre Detection RTU Detection

mAb IP64 HIER 1:20-400 2- & 3-step - -

mAb MRQ-60 HIER high 1:200-500 3-step Ventana 3-step+AMP
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TTF-1 reaction pattern

Thyroid Lung
A moderate to strong distinct 
nuclear staining reaction in 
virtually all follicular epithelial 
cells.

An at least weak but distinct 
nuclear staining reaction of the 
vast majority of epithelial cells of 
terminal bronchi.

No staining reaction.

ICAPCs

Colon / Appendix
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Clone !!!

(Titre)
(HIER settings)
(Detection kit)



IHC - Protocols and controls for Lung tumours

Clone !!!

(Titre)
(HIER settings)
(Detection kit)

RTUs superior
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TTF-1
Basic protocol settings for an optimal staining result (NQC)

IHC - Protocols and controls for Lung tumours

Retrieval Titre Detection RTU Detection

mAb SPT24 HIER 1:30-500 2- & 3-step Leica 3-step

rmAb SP141 HIER high - - Ventana 2- & 3-step

rmAb EP229* HIER high 1:50-200 2- & 3-step - -

* In-house data
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p63 reaction pattern

Esophagus / Tonsil Tonsil
A moderate to strong distinct 
nuclear staining reaction in the 
vast majority of squamous 
epithelial cells.

An at least weak but distinct 
nuclear staining reaction of 
scattered lymphocytes and 
endothelial cells.

No staining reaction in columnar 
epithelial cells – scattered 
lymphocytes can be expected to 
be demonstrated.

ICAPCs

Colon / Appendix
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Clone

4A4
DAK-p63

HIER settings
High pH

Detection kit
3-step
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Clone

HIER settings
Detection kit

RTU superior
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p40 reaction pattern

Esophagus / Tonsil Placenta
A moderate to strong distinct 
nuclear staining reaction in the 
vast majority of squamous 
epithelial cells.

An at least weak to moderate 
and distinct nuclear staining 
reaction of dispersed 
cytothrophoblasts.

No staining reaction in columnar 
epithelial cells and lymphocytes.

ICAPCs

Colon / Appendix
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Clone / Ab
Titre
HIER settings
Detection kit

Sensitivity /
Specificity
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Clone / Ab
Titre
HIER settings
Detection kit

RTU superior

BC28

pAb
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p40
Basic protocol settings for an optimal staining result (NQC)
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Retrieval Titre Detection RTU Detection

mAb BC28 HIER 1:25-100 3-step Ventana 3-step
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Recommendable
clones (conc.)*

Less successful
clones (conc.)

RTU ”plug and play”** 
giving optimal result

ALK 
Lung

mAb 5A4
mAb OTI1A4
rmAb D5F3

mAb ALK1
rmAb SP8 VMS: rmAb D5F3

PD-L1
Lung

mAb 22C3
mAb E1L3N
rmAb 28-8
rmAb ZR3

Dako: mAb 22C3
Dako: 28-8
VMS: SP263

Calretinin

mAb 5A5
mAb CAL6
mAb DAK-Calret 1
rmAb SP65
pAb 18-0211

pAb 232
Dako: mAb DAK-Calret 1
Leica: mAb CAL6
VMS: rmAb SP65

Podop. mAb D2-40 Dako: mAb D2-40

* Potential to provide optimal result by a laboratory developed test (LDT)
** Using the protocol settings as recommended by the vendor – incubation, retrieval, detection kit.
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Positive tissue
control HE*

Positive tissue
control LE**

Negative tissue
control NE***

ALK 
Lung

ALCL: 
Neoplastic cells
Lung adenocarc.:
Neoplastic cells

Appendix:
Ganglion cells + axons

Appendix: 
Columnar epithelial cells

PD-L1
Lung

Lung carcinoma
TPS≥50%

Lung carcinoma
TPS≥1% <50%
Tonsil: Macrophages

Lung carcinoma
TPS<1%

Calretinin

Appendix:
Macrophages and 
periheral nerves

Adrenal gland: 
Cortical epithelial cells

Appendix: 
Columnar epithelial cells
Tonsil:
Lymphocytes

Podop.
Tonsil:
Lymphatic endothelial
cells

Tonsil:
Follicular dendritic
network

Appendix.:
Col. epith. cells

* HE = High expression
** LE  = Low expression
*** NE = No expression
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IHC; Detects ALK independent of 
fusion partner
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ALK (Lung) reaction pattern

Tumour + rearrang.
A weak to strong distinct staining 
reaction in the vast majority of 
neoplastic cells

An at least weak to moderate 
and distinct cytoplasmic staining 
reaction of ganglion cells.

No staining reaction in columnar 
epithelial cells and lymphocytes.

ICAPCs

Colon / Appendix Colon / Appendix
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Clone

Titre
Detection kit

Calibration level…

One protocol for ALCL
One protocol for lung
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ALK lung
Basic protocol settings for an optimal staining result (NQC)
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Retrieval Titre Detection RTU Detection

mAb 5A4 HIER high 1:10-50 3-step - -

mAb OTI1A4 HIER high 1:50-1.000 3-step - -

rmAb D5F3 HIER high 1:50-250 3-step Ventana 3-step+AMP
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PD-L1 status
In NSCLC

For treatment

1’ line – Keytruda

2’ line – Keytruda
2’ line – Opdivo
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Poor
TPS status
NOT as pr ref.
Impact on 
treatment option
(more tumours)

Optimal
TPS status as
pr ref.

Good
TPS status as
pr ref.
TPS % might
be imprecise    

Borderline
TPS status
NOT as pr ref.
Impact on
treatment option
(one tumour)
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0%

20%

40%

60%

80%

100%

CDx LDT

PD-L1 IHC assay 
performance

Optimal Good Borderline Poor
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Placenta

Placenta

Tonsil

Tonsil

NSCLC 1 - High

NSCLC 1 - High

NSCLC 2 - Low

NSCLC 2 - Neg

pharmDx
SK006
22C3

LDT M3653
22C3
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E Thunissen et al.
Lung cancer 113 (2017) 102-105 
PD-L1 IHC in NSCLC with a global 
and methodological perspective 

E Thunissen et al.
Arch Pathol Lab Med. 2017-0106-SA
doi: 10.5858/arpa.

10 samples PD-L1 neg (clear neg – non-critical)
10 samples PD-L1 pos (clear pos – non-critical)
+
20 samples critical PD-L1 level 
(% and expression level close at threshold levels) 



NordiQC
Validation and development of laboratory developed IHC assays for PD-L1 
are challenged by the two following issues:

1. Access to well characterized and verified PD-L1 IHC expression levels in app.     
40-100 samples. 

For Keytruda thus 40- 100 NSCLCs evaluated by SK006

90-95% concordance between LDT and CDx must be reached. 

2. No alternative validated method as support – e.g. FISH as for HER2 IHC. 
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Conclusions run NordiQC run C1;

PD-L1 IHC is a technical challenge.

1. NordiQC data indicates that specific CDxs are prefered for 
the specific use of drug – e.g. SK006 for Keytruda (most likely 
also SK005 and SP263 giving comparable analytical results). 

2. LDTs can be applied if no access to CDx IHC device –
however inferior choice – require access to reference.

3. On-slide controls including tonsil and NSCLCs with dynamic 
and clinical range of PD-L1 expression is best practice. 

4. Interpretation for PD-L1 additional challenge.....



IHC - Protocols and controls for Lung tumours

Tumour cells or macrophages…?

PD-L1 status…?

Pos or neg…?

Tumour cells, macrophages, pos, neg…?
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Calretinin reaction pattern

Colon / Appendix: Adrenal gland Tonsil
A moderate to strong distinct 
nuclear and cytoplasmic staining 
reaction in ganglion cells and 
macrophages.

An at least weak to moderate 
and distinct nuclear and 
cytoplasmic staining reaction of 
most cortical epithelial cells.

No staining reaction epithelial 
cells and lymphocytes – scattered 
macrophages can be seen.

ICAPCs
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Clone dependent on 
IHC platform

VMS: No-go for    
DAK-Calret 1

Efficient HIER
3-step > 2-step 

3-step systems gave 
sufficient rate of      
94-100% versus 50-
60% for 2-step.....
(DAK-Calret 1 and 5A4 
as LDT)
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Calretinin
Basic protocol settings for an optimal staining result (NQC)

IHC - Protocols and controls for Lung tumours

Retrieval Titre Detection RTU Detection

mAb 5A5 HIER high 1:25-100 3-step - -

mAb CAL6 HIER high 1:15-50 3-step Leica 3-step

mAb DAK-
Calret1 HIER high 1:20-200 3-step Dako 3-step

rmAb SP65 HIER high - - Ventana 2- & 3-step
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Podoplanin reaction pattern

Tonsil: Tonsil: Colon / Appendix:
A moderate to strong distinct 
cytoplasmic staining reaction 
basal squamous epithelial cells 
and lymphatic endothelial cells.

An at least weak to moderate 
and distinct staining reaction of 
the follicular dendritic network.

No staining reaction of endothelial 
cells of blood vessels

ICAPCs
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2012 – OptiView
not widely
implemented….. 
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Podoplanin
Basic protocol settings for an optimal staining result (NQC)

IHC - Protocols and controls for Lung tumours

Retrieval Titre Detection RTU Detection

mAb D2-40 HIER high 1:10-50 2- & 3-step Dako 2- & 3-step
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Hmmmm just 
wonder ???
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