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Lung Carcinoma

Lung carcinoma derives from stem cells
in the lung epithelium



malignant epithelial tumors
(carcinomas)



Adenocarcinoma (45%)
Squamous carcinoma (18%)
Large cell neuroendocrine carcinoma (1%)
Small cell carcinoma (12%)



Diagnostic sampling

1. Diagnosis
2. Tumor, Node, Metastasis (TNM)
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Bronkialwash

Brushbiopsy
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EBUS, EUS



EBUS
EUS



Coarse needle biopsy

Fine needle biopsy



Patoanatomical specimen

Histology

Cytologi

Præparation
Smear preparation

Fixation
Dehydration
Parafinembedding
Microtomy

Visualization

(Staining)



PDL1



PDL1



Adenocarcinoma Squamous carcinoma
Small cell carcinoma

Non Small Cell Lung Carcinoma (NSCLC)

Large cell 
neuroendocrine carc.

Morphology
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Immunohistochemistry
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Large cell 
neuroendocrine carc

Non Small Cell Lung Carcinoma (NSCLC)

cd56

Immunohistochemistry



LCNEC

SCLC

SQCC

No clear SQCC or 

ACCmorphology

NSCLC (NOS)

Step 1

Step 2

Keratinization, pearls and/or 

intercellular bridges

NE morphology, large cells

NE IHC, ttf1+/-, CK+

NE morphology, small cells

no/small nucleoli

NE IHC, ttf1+/-, CK+

Positive Histology

Positive Cytology

ADC

Histology: lepidic, papillary

and/or acinar architecture.

Cytology: 3-D arrangement, 

foamy, vacuolar cytoplasm

prominent eccentrical

nucleoli

Apply ancillary panel of

SQCC or ADC marker

Step 3

Molecular analysis

EGFR and ALK

PD-L1

NSCLC, NOS
possible

adenosquamous ca.

ADC marker +

SQCC marker -

ADC marker -

SQCC marker +

ADC marker +

SQCC marker +

NSCLC, NOS

ADC marker -

SQCC marker -

Algorithm modified from
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CD56

LCNEC
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ACCmorphology
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Chromogranin A

LCNEC
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SQCC
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NSCLC (NOS)

Step 1
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NE morphology, large cells
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ttf1+ (+Cytokeratin 7)
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P63+ (+Cytokeratin 5/6)
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P63

ttf1

CK7

CK5/6

Squamous
carcinoma

Napsin



Problems:

Adenocarcinoma can be P63+



Problems:

P40 AB

P63 AB

Adenocarcinoma can be P63+



(p40)



(p40)



Problems:

Other (adeno) carcinomas are positive for ttf1

Differential diagnosis between primary and metastatic carcinoma
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ttf1

CK20
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SATB2

NKX3.1
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GATA3

Colon

Diagnosis of metastasis
to the lung
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Renal cell carcinoma

Diagnosis of metastasis
to the lung
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Calretinin

WT1

D2-40

CK7

Vim

CK5/6

Mesothelioma



The MultiDisciplinary Teamconference
MDT
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Stage at diagnosis
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neuroendocrine carc.



DNA og RNA

Cellblock

Immunocytologi

Cytology

Rest from the needle



Cytology

ttf1-CK7 
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Pathways of cancer



oncogenes



Driver mutations
Lung Adenocarcinoma



Danish Lung Cancer Group (DLCG) 





EGFR



autoactivates EGFR







E746-A750 
del-specific AB SP111

E746-A750 
del-specific AB SP111

neg. 1+ 2+ 3+



Algorithm



DNA(template)

Tissue section

PCR Analysis

DNA-purification



Analysis

Sequencing



mutationspecific primer

PCR bassed test





Oncogen





Detection of chromosomal
changes

Detection of fusion RNA

Detection of fusion protein



RT-PCR

Detects ALK independent of fusion partner

Detection of fusion protein

Ventana

Immunohistochemistry



RT-PCR
Detection of fusion protein

Immunohistochemistry



Detection of chromosomal
changes

F(C)ISH



Algorithm
Detection of fusion protein



RT-PCR

Algorithm
Detection of fusion protein



Detection of fusion RNA RT PCR based test



Detection of fusion RNA

RNA Sequencing based test

RNA Sequencing based test









Detection of chromosomal
changes

Detection of fusion RNA Detection of fusion protein



Next generation seq.

DNA workflow

RNA workflow

DNA purification

RNA purification

Library prep. 

Library prep. 

Sequencing

Sequencing

Variant calling 
(Bioinformatics)

Variant calling 
(Bioinformatics)

FFPE

Quality
Tumor cell % 

EGFR

ALK, ROS1





DNA workflow

RNA workflow

DNA purification

RNA purification

Library prep. 

Library prep. 

Sequencing

Sequencing

Variant calling 
(Bioinformatics)

Variant calling 
(Bioinformatics)

FFPE

Quality
Tumor cell % 

Comprehensive
Result

Next generation seq.
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Predictive marker
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NE morphology, large cells

NE IHC, ttf1+/-, CK+
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no/small nucleoli
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and/or acinar architecture.
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Step 3

PD-L1 testing

NSCLC, NOS
possible

adenosquamous ca.

ADC marker +
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NSCLC, NOS
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SQCC marker -



Immunhistological staining for PDL1
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Test

Ventana SP263 (1) Dako 22C3 (2) Dako 28-8 (3) Ventana SP142 (4)

Developed as 

companion diagnostic 

assay for:

Durvalumab 

(AstraZeneca/ 

MedImmune)

Pembrolizumab (Merck 

Sharp & Dohme)

Nivolumab  (Bristol-

Myers Squibb)

Atezolizumab 

 (Genentech)

Instrument

VENTANA BenchMark 

ULTRA

Dako Autostainer Link 48

Dako Autostainer  Link 

48

VENTANA BenchMark 

ULTRA

PD-L1 antibody

Clone SP263 (rabbit 

monoclonal)

Clone 22C3 (mouse 

monoclonal)

Clone 28-8 (rabbit 

monoclonal)

Clone SP142 (rabbit 

monoclonal)

Compartment Tumor cell membrane Tumor cell membrane Tumor cell membrane

Tumor cells and tumor-

infiltrating immune cells

Cut-off(s) for  high 

PD-L1 expression

≥25% of tumor cells (5)

≥1%; ≥50% of tumor cells

(6)

≥1%; ≥5%; ≥10% of tumor 

cells (7)

≥50% of tumor cells

or ≥10% of tumor area 

with immune cells (if 

<50% of tumor cells) (8)
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80% 20%

EBUS
EUS

Cytology

Cytology

Cytology

Cytology









Predictive marker

Future:

Tumor Mutational Burden
TMB

Micro Satellite Instability
MSI



Predictive marker

Future:

Evaluation of immune respons



The Diagnostic algorithm



Biopsy Morphology

Malignant, smallcell, SCLC

Verification with
Immunhisto

Malignant, non-smallcell, NCSLC

Answer

Subtyping with
Immunhisto.
and PDL1analysis

Nothing malignant

Answer

Adenocarcinoma

Squamous carcinoma

Molecular analysis
ALK, (ROS, RET)
EGFR

Suppl.
Answer

Answer

Answer

Day 2

Day 3

Day 3

Day 3

Day 5-8

The Diagnostic algorithm



116
ttf1, CK7+ PD-L1 (22C3)

Pleura effusion Cell Block

The Diagnostic algorithm

KRAS G12C

2. line TKI



The Diagnostic algorithm

Mutation analysis KRAS G12C

2. line TKI

Pleura effusion Cell Block
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PD-L1 (22C3)

CK5/6, CK7 and P40+

EBUS CellBlock

The Diagnostic algorithm
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CK5/6 and P40+

PD-L1 (22C3)

EBUS Cell Block

The Diagnostic algorithm
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ttf1 and CK7+ PDL1 (22C3)

Coarse needle biopsy

The Diagnostic algorithm



The Diagnostic algorithm

Coarse needle biopsy

The Diagnostic algorithm

Mutation analysis EGFR exon 19 del

1. line TKI
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The Diagnostic algorithm

Large tumor intra uterine
Endometrial cancer (yolk sac tumor)

ttf1
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PDL1



Future





Diagnosis Prediction



The end


