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The advent of targeted therapies 

 - Classify NSCLC 

 - Elegibility for molecular testing 



• SCLC vs NSCLC • SCLC vs NSCLC 

• NSCLC subtype 

• EGFR (+/-KRAS) muts 

• ALK 

• ROS-1 

• c-met 

• Others (BRAF, HER2, 

RET ….. ) 

The past The present 

mandatory optional 

2008 

2015 



WHY to subtype NSCLC ? 



 

Pathologists 

for  

Pathologists 

 

Pathologists 

for  

Clinicians 



Once upon a time … histotype 

SCLC 

NSCLC 

SqCC ADC 



NSCLC poorly differentiated 

? 



What does NSCLC mean ? 

NSCLC, 

nos 
Squamous 

cell carcinoma 

Adenocarcinoma 

Large cell 

carcinoma Metastatic 

carcinoma 

Others (salivary gland-

type, sarcomatoid, 

others) 

25% 50% 

10% 
5% 

10% 



•  TTF-1 

•  Surfactant 

 (A & B) 

•  Napsin A 

•  CK7 

Subtyping NSCLC 

 3 basic lung cancer IHC patterns 

•  p63/p40 
•  HMWCKs 

(CK5/6 or 
34betaE12) 

• Desmo-3 
• S100A7 

Adenocarcinoma 

Squamous cell 
carcinoma 

•  ChrA 

•  Syn 

•  CD56 

•  CD57 

NE carcinoma 



Only 25-30% of NSCLC are resectable… 



…therefore, diagnosis is mainly based on 

cytological samples or small biopsies 



WHO Classifications 
1967 HE 

1981 HE & Mucin 

1999 HE, Mucin & IIC 

2004 HE, Mucin, IIC & Genetics 

2015 HE, Mucin, IIC & Genetics  

 

 

 

 

for resections 

includes small 

specimens 



Use of immunochemistry 

• Immunohistochemistry is now recommended, when 

possible, not only for small biopsies/cytology, but also 

for resected specimen. 

• Whit certain drug approved for specific subgroups of 

NSCLC patients the requirement for more exact 

histopathological subtyping is mandatory. 

Travis WD et al. J Thorac Oncol. 2015;10: 1243–1260 



Terminology and criteria in 

non-resected specimens (1) 

Small samples: NSCLC Subtyping 
 

•  Established morphological criteria present: 

 

Glandular differentiation and/or mucin → ADC 

Intercellular bridges and/or keratinization   → SCC 

• Established morphological criteria absent:  → do IHC 



Small samples: NSCLC Subtyping 
 

• ADC: TTF1, Napsin 

           − Expression may be focal 

           − Coexpression with squamous marker possible 

 

• SCC: p40, P63,CK5/6 

− Expression diffuse 

− TTF1 not allowed 

 

• NSCLC,NOS note : possibly ADSC 

      − TTF1 and p40 expression in diff. cell populations 

Terminology and criteria in 

non-resected specimens (2) 



Small samples: NSCLC Subtyping 
 

• Established morphological criteria present: 

 

    Glandular differentiation and/or mucin        → ADC 

    Intercellular bridges and/or keratinization   → SCC 

 

• Established morphological criteria absent  → do IHC: 

 

    TTF1+               → NSCLC, favor ADC 

p40+                 → NSCLC, favor SCC 

Inconclusive           → NSCLC, NOS 

Terminology and criteria in 

non-resected specimens (3) 



H&E TTF-1 p63 or p40 

NSCLC  

on H&E 

SQC at 

IHC 

NSCLC  

on  

 H&E 

ADC at 

IHC 



Diagnostic algorithms in 

NSCLC subtyping 

TTF-1 / p63 TTF-1 / p40 

SqC 

Option #2 Option #1 

+ + 

+ 

+ 

+ 

+ 

- - 

- - 

- 

- 

- 

- 

ADC 

n.o.s. 



Mistakes may happen !!! 

• 65 yr man 

• Smoker 

• Central 
mass 

(8 cm across) 
Squamous cell carcinoma 



 Nowadays, this mistake can preclude 

some therapeutic strategies in 

treatment of lung cancer 

TTF-1 p63 

Mistakes may happen !!! 



Diagnostic algorithm of immunohistochemical 

markers in subtyping primary 

lung cancer 



P63 - TTF-1 + 

TTF-1 + 

JTO 2011 Mar; 6(3):489-493 



Terminology and criteria for small 

biopsies/cytology 

Travis WD. et al. J Thorac Oncol. 2015;10: 1243–1260 



Guidelines for good practice of small 

biopsies and cytological preparations 

• The term NSCLC-NOS should be used as little as 

possible, and only when a more specific diagnosis is not 

possible. 

• For small biopsies and cytology, NSCC should be further 

classified into a more specific type, such as 

adenocarcinoma, or squamous cell carcinoma, 

whenever possible. 

• When a diagnosis is made in conjunction with special 

studies, it should be clarified. 

• The term "non–SQCC" should not be used by 

pathologist in diagnostic report. 

WHO, IARC, 2015 



• Papillomas 
• Squamous cell papilloma 

• Glandular papilloma 

• Mixed squamous cell and glandular papilloma 

• Adenomas 
• Sclerosing pneumocytoma 

• Alveolar adenoma 

• Papillary adenoma 

• Mucinous cystoadenoma 

• Mucous gland adenoma 

Lung classification in resection specimen 



Sclerosing pneumocytoma 

− Two cells type: round 

stromal cells and 

surface cells 

− Papillary, sclerotic, 

solid, haemorragic 

pattern 

− Behaves in a clinically 

benign fashion 

 



• Adenocarcinoma 



•  Preinvasive lesions 

–  AAH 

–  AIS (mucinous / non-
mucinous) 

• Minimally invasive 
adenocarcinoma (muc /non-
muc) 

•  Invasive adenocarcinoma 

–  lepidic (G1) 

–  acinar (G2) 

–  papillary (G2) 

–  micropapillary (G3) 

–  solid (G3) 

•  Variants of invasive 
adenocarcinoma 

–  colloid 

–  enteric 

–  fetal-type 

• Preinvasive lesions 

– AAH 

• Invasive adenocarcinoma 

• Mixed subtype 

• Acinar 

• Papillary 

• BAC 

• Solid 

• Variants 

 

 

WHO 2004 WHO 2015 

• Adenocarcinoma 



• Preinvasive lesions 

AAH 

( 0.5 cm) 

AIS 

( 3 cm) 

• Adenocarcinoma 



• Adenocarcinoma 

• Preinvasive lesions 

AIS, Mucinous type 



• Adenocarcinoma 

• Minimally invasive adenocarcinoma 

100% diseas-free survival 

Travis WD et al., JTO 2011; 6 (2) 

 3 cm 

Lepidic predominant 

  0.5 cm invasion  



• Adenocarcinoma 

• Minimally invasive adenocarcinoma 

 3 cm 

Lepidic predominant 

  0.5 cm invasion  

No invasion of lymphatics, blood vessels or pleura, no tumor necrosis 

Travis WD et al., JTO 2011; 6 (2) 



• Adenocarcinoma: patterns 

Lepidic predominant 



• Grade I corresponds to WHO 2004 
classification of BAC 

 

• Grade II corresponds to acinar and 
papillary patterns 

 

• Grade III corresponds to 
micropapillary, solid, and variants 
such as cribriform, ragged-  
anastomosing glands, and 
dispersed intra-alveolar tumor 
cells 



 Spread Through Alveolar Spaces (STAS)  

 

Travis WD, ECC 2014  



• Preinvasive lesions 

– Squamous dysplasia 

– Carcinoma in situ 

• Invasive squamous 

cell carcinoma 

• Preinvasive lesions 

– Squamous dysplasia 

– Carcinoma in situ 

• Invasive squamous 

cell carcinoma 

– keratinizing 

– non-keratinizing 

– basaloid 

Squamous cell carcinoma 

WHO 2004 WHO 2015 



• Preinvasive lesions 

– DIPNECH 

• Carcinoid tumors 

– Tipical carcinoid 

– Atypical Carcinoid 

• SCLC 

– Combined SCLC 

• Preinvasive lesions 

– DIPNECH 

• Carcinoid tumors 

– Atypical Carcinoid 

– Tipical Carcinoid 

• SCLC 

– Combined SCLC 

• LCNEC 

– Combined LCNEC 

Neuroendocrine tumors 

WHO 2004 WHO 2015 



Large cell carcinoma  

• LCNEC 

• Basaloid carcinoma 

• Lymphoepithelioma-like carcinoma 

• Clear cell carcinoma 

• LCC with rhabdoid features 

• Undifferentiated  

WHO 2004 





TTF1 TTF1 TTF1 

P40 P40 P40 



- LELC 

- Basaloid 

LCNEC 

- Clear cell 

Rhabdoid 

Variants of 

squamous cell carcinoma 

Variants of 

adenocarcinoma 

Variant of 

neuroendocrine tumor 

- Undifferentiated 



Sarcomatoid carcinoma 
• Plemorphic,spindle 

cell,giant cell 

carcinoma 

• Carcinosarcoma 

• Pulmonary 

blastoma 

 

 

 

 

 

 

WHO 2004 WHO 2015 

Pleomorhic carcinoma 

Spindle cell carcinoma 

Giant cell carcinoma 

Carcinosarcoma 

Pulmonary blastoma 

 



Salivary gland type tumors 

 - Mucoepidermoid carcinoma 

 - Adenoid cystic carcinoma 

 - Epithelial-myoepithelial carcinoma 

 - Pleomorphic adenoma 

Adenosquamous carcinoma 

Other and unclassfied carcinoma 

 - Lymphoepitelioma-like 

 - NUT carcinoma 

  



NUT carcinoma 

EE 

NUT 

− Chromosomal 

rearrangement in the 

NUT gene 

− Recognized in the 

thymus in the WHO 

2004 as NUT midline 

carcinoma 

− Very aggressive tumor 

(median survival of 7 

months) 



• Mesenchymal tumors 
• Pulmonary hamartoma 

• Chondroma 

• PEComatous tumors 

• Congenital peribronchial myofibroblastic tumor 

• Diffuse pulmonary lymphangiomatosis 

• Inflammatory myofibroblastic tumor 

• Epithelioid hemangioendothelioma 

• Pleuropulmonary blastoma 

• Synovial sarcoma 

• Pulmonary artery intimal sarcoma 

• Pulmonary myxoid sarcoma with EWRS1-CREB1 

translocation 

• Myoepithelial tumors/myoepithelial carcinoma 

• Others 



PEC-omatous 

tumor 

• Arise from perivascular 

epithelioid cells 

• Several form 

• Diffuse multicystic 

proliferation (LAM) 

• Benign localized 

mass (clear cell  

tumor/PEComa) 

• Pecoma, malignant 

• Biallelic mutations in the 

tuberous sclerosis gene 

TSC2, target of 

rapamycin pathway ( 

mTOR) 

LAM 

Clear cell 



Pulmonary myxoid 

sarcoma with 

EWSR1-CREB1 

translocation 

• Endobronchial 

• Lobulated architecture, 

fibrous pseudocapsule 

• Composed of spindle, 

stellate,poligonal  cell in 

a prominent myxid 

stroma 

• EWSR1-CREB1 fusion 

gene 



• Lymphohistiocytic tumors 
• Marginal zone B-cell lymphoma of MALT origin 

• DLBCL 

• LYG 

• Intravascular lymphoma 

• Langerhans cell histiocytosis 

• Erdheim-Chester disease 

• Tumors of ectopic origin 
• Germ cell tumors 

• Intrapulmonary thymoma 

• Melanoma 

• Meningioma 

• Metastases to the lung 



Erdheim-Chester 

disease 

• Is a rare 

xanthogranulomatous 

istiocytosis 

• In the lung leads to 

intestitial fibrosis with a 

perilymphatic distribution 

• Other  extarskeletal 

manifestations 

• BRAF V600e mutations 

detected in 54% of 

patients 



Conclusions 
Small samples: 

• Recommended to reduce using the term NSCLC NOS as much as possible 

and classify tumors according to tier specific histological subtype 

• Safe tissue for predictive markers 

 

Immunochemistry: 

• Recommendend, not only for small biopsies/cytology, but also for resected 

specimens 

 

ADC: 

• Defined by morphology or expression of pneumocytic markers 

 

SCC: 

• Defined by morphology or expression of squamos markers 

 

LLC: 

• Only on resections 

• No squamos, adeno-or neuroendocrine differentiation by morphology and 

immunochemistry 



… e grazie a voi per l’attenzione! Grazie al dott. Giulio Rossi per il materiale… 


