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Complexité croissante des classifications  

  OMS 1967  
  OMS 1981 
  OMS 1999 
  OMS 2004 

  OMS 2015 

  HES 
  HES & colos des mucines 
  HES, ME & IHC 
  HES, ME, IHC & génétique 

sur pièces opératoires 
 
  HES, cytologie et biopsies, 
IHC, génétique, radiologie 

Ere de la médicine personnalisée 





The Cancer Genome Atlas research network: comprehensive 
profiling of lung adenocarcinoma and squamous cell carcinoma 
 
Nature 2014 and 2012 





Travis WD et al,  
Journal of Thoracic Oncology  
February 2011 



Travis WD et al,  
Journal of Thoracic Oncology  
February 2011 

IASLC/ATS/ERS International Multidisciplinary 
Classification of Lung Adenocarcinoma 



Adénocarcinome In situ à croissance lépidique Tis  
 (ex Carcinome bronchiolo-alvéolaire) 

2 à 6 % des NSCLC 

OMS 2004:  carcinome non invasif Tis 

≤ 3 cm 

respect de architecture pulmonaire 

“Croissance lépidique “ 

stades I  (p < 0,001)   

absence de métastases ganglionnaires  

 (p <  0,001) 

100%  survie à 5 ans  (p < 0,005) 

 
 

Noguchi  et al  Cancer 1995 
Yokose et al Lung Cancer 2000 

Suzuki et al Ann Thorac Surg 2002 





By courtesy of Prof KM Kerr 

Adénocarcinome avec invasion minime  (≤5mm) 
 T1 mi: 100% survie à 5 ans 





Russell et al 2011 

Adénocarcinome avec invasion minime 



Adénocarcinome in situ 

ADC invasion minime Adénocarcinome Invasif 

By courtesy of Prof KM Kerr 

Hyperplasie Atypique Adénomateuse 



contingent acinaire contingent papillaire 

contingent lépidique contingent solide 



Micropapillaire 

Cellules tumorales assemblées en 
amas ou touffes 
mais sans axes fibrovasculaires 
Parfois agencées en anneaux 



Yoshizawa et al. J Thorac Oncol 2013 



Russell et al,  
Journal of Thoracic Oncology  
Sept 2011 

Bryant et al, PLoS One 2010 



Série japonaise de 440 adénocarcinomes 
Yoshizawa JTO 2013 



Stage I adenocarcinoma (n=514) 
Recurrence-free survival (RFS) by IASLC histologic type 

Yoshizawa, A et al Modern Pathology, 2011 

Histologic Type 
(N) 

5 Year 
RFS 
% 

AIS (1) 100 
MIA (8) 100 
Lepidic NM (29) 90 
Papillary (143) 83 
Acinar (232) 85 
Inv Mucinous Ad (13) 76 

Solid (67) 71 
Micropapillary (12) 64 
Colloid (9) 71 

Micropapillary &  
Solid 
Predominant 
Colloid, Mucinous 
Ad 

 
P=0.003 



Disease free survival: 
Micropapillary/solid 
subgroups 
Chemotherapy vs observation 

575 Resected ADC from LACE-Bio study 

Disease free survival: 
Acinar/papillary subgroups 
Chemotherapy vs 
observation 

Tsao MS, et al: J Clin Oncol 2015  



Reproductibilité de la classification OMS des 
adénocarcinomes 

Reference ADC Subtypes Statistics Comments 

Thunnissen E: Mod 
Path 25:1574, 2012 
 

Experts 
Typical patterns 
Difficult patterns 

 
Kappa = 0.77 
Kappa = 0.38 

Selected images 

Warth A: ERJ 
40:1221-27, 2012  

Experts 
Residents 

Kappa (0.44-.72) 
Kappa (0.38-0.47) 

Glass slides 

Warth A: Virch Arch 
461:185-93, 2012 
 

Experts 
 

Consensual votes: 
59.6-75%   
 

Digital Slides 
educational session 

 disagreement 
(p<0.001) 

Duhig E JTO 20:673, 
2015 

Experts & non-
experts 

Intraclass correlation 
coefficient – 88-98% 

Glass slides: High 
degree of 
concordance 

Nakazato Y:  JTO 
8:736-743 

Experts 5 class – Kappa=0.46 
2 class – Kappa=0.66  

 
LP/AC/Pap vs Sol/MP 

Thunnissen E: Mod 
Path 25:1574, 2012 

Invasive vs 
noninvasive 
Typical patterns 
Difficult patterns 

 
Kappa = 0.55 
Kappa = 0.08 

Selected images 



•  Microinvasif ou invasif 
•  58% femmes; 45% fumeurs 
•  Svt multifocal 
•  CK7, CK20 +; TTF1 neg 
•  70% mutations K-ras 

Adénocarcinome mucipare invasif (MIA)) 

Shim HS et al: JTO 2015;10:1156-62 



MHC-II MHC EGF 

CD74 (5q32) NRG1 (8p12) 

NRG1 CD79 

Invasive Mucinous Adenocarcinoma in non-smokers harbor   
CD74-NRG1 fusion (ERBB2-ERBB3 pathways) 

L Fernandez-Cuesta Cancer Discov 2014 



Histology is correlated with TTF1 expression 
and EGFR and K-RAS mutations  

Kadota et al 2013 

Yoshizawa JTO 2013 



Lung Cancer 2017 



Am J Surg Pathol 2016 



The Cancer Genome Atlas research network: comprehensive 
profiling of lung adenocarcinoma 
 
Nature 2014 



TTF1 expression 

Cancer Discovery 2015 



  KP group (prox inflam): P53 mutated, TTF1 +, 
expression PD-L1+ expression, JAK-STAT pathway and 
INF gamma signaling (CD3, CD8, CD45RO, 
PD1,CTLA4), higher mut rates 

  KL group (prox proliferative): STK11/LKB1 mut, (co P53 
co mut), ATM mut (ROS), KEAP1 mut, NRF2 up 
regulation, RB1 mut, TTF1 + expression, PD-L1 – 
expression (immune inert) 

 
  KC group (TRU and invasive mucinous ADC): biallelic 

deletion CDKN2A and CDKN2B, NRF2 up regulation, 
TTF1- expression 

TTF1 expression 



Spread Through Air Spaces (STAS) 
(From Travis WD) 

Kadota K et al; J Thorac Oncol 2015 



Spread Through Air Spaces (STAS) 

Kadota K et al; J Thorac Oncol 2015 
Micropapillary structures, solid nests or discohesive single cells 



STAS is independently associated with risk 
of recurrence in limited resections 

(hazard ratio, 3.08; P=0.014). 
      Kadota K et al; J Thorac Oncol 2015 



Am J Surg Pathol 2017 

High number of tissue loose fragments (77%) particularly in 
sections 2,3 and 4 and when lung was freshly cut 



Carcinome épidermoïde 



Proposal of a prognostically relevant grading scheme for pulmonary squamous 
cell carcinoma 
 
Wilko Weichert1,2,3, Claudia Kossakowski1, Alexander Harms1, 
Peter Schirmacher1, Thomas Muley4,5, Hendrik Dienemann5,6 and Arne Warth1,5 



Variant basaloïde 



Basaloid c. 
Poorly differentiated squamous c. 

Univariate analysis   p=0,0005  
Multivariate analysis  p=0,01 

Moro-Sibilot et al ERJ 2007 



Carcinome basaloïde: ponction transpariétale 



34βE12 TTF1 



Carcinome basaloïde: entité moléculaire 
Analyse génomique et transcriptomique 

Brambilla C et al CCR 2014 
•  42 BC (24 purs, 18 mixtes) 
•  Vs 51 SCC (36 bien différenciés, 15 peu 

différenciés) 
•  Hommes, fumeurs, âge moyen 64 ans  



The Cancer Genome Atlas research Network: molecular profining of 
Squamous Cell Carcinoma of the lung 
Nature 2012 



Large cell carcinoma 



Dans la nouvelle classification OMS 2015 





21/06/15 



21/06/15 



 

Morphological / cytological 
evaluation by pathologist, 

AdC Sufficient tumor cells: 
EGFR, KRAS, BRAF, HER2 

mutations 
Classical Seq or NGS  

Final report 

RNA-seq (fusions) 
Gene copy nb 

alterations 

IHC expression  AdC:  ALK, ROS1   
    NSCLC: PD-L1 

IHC expression  TTF1, p63/40  
mucin stains 

NSCLC FFPE samples 
(pre analytic steps ++) 

Diagnosis 

ALK or ROS1 FISH 
(RET, NTRK1 ?) 

Prediction 



Spectre des tumeurs NE pulmonaires 

  
Mitoses Nécrose Survie  

5 ans 
Survie  
10 ans 

>11  

Carcinoïde 
 typique 

Carcinoïde 
 atypique 

CNEGC 

CPC 

<2 

2 - 10 

>11  

0 

+/- 

++ 

+++ 

87% 

56% 

27% 

9% 

87% 

35% 

9% 

5% 

W. D. Travis et al Am. J. Surg. Pathol. 22: 934-944, 1998 



  19 pathologists reviewed 79 cases (digital slides) 

  Morphologic features (level 1), morphologic features along with requested IHC staining results 
(level 2), and all available IHC staining results (level 3).  

   Rate of agreement for level 1 was 64.7%, and it increased to 73.2% and 77.5% in levels 2 and 3, 
respectively.  

  With IHC, kappa scores for SCLC, LCNEC, carcinoid tumors increased in resection samples from 
0.43 to 0.60 and in biopsy specimens from 0.43 to 0.64 

E Thunnissen et al J Thorac Oncol  2017



Comprehensive genomic 
profiles of small cell lung 
cancer 
J George Nature 2015 
 

Frequent mutations in 
chromatin-remodeling genes in 
pulmonary carcinoids 
L Fernandez-Cuesta Nat Comm 
2014 

J Georges et al, 
submitted  



Carcinome pleiomorphe (Sarcomatoide) 



AE1-AE3 TTF-1 



MET Exon 14 Splice Site Mutations 

J Clin Oncol 2015; epub 

Cancer Discov 5:842-9, 2015 

Lead to MET variants lacking  the JM domain 
for Cbl ubiquitinilase binding 
Occur in 4% of NSCLC 
In up to 32% in SC ? 
 
In PROFILE 1001 trial, patients were former /
never smokers with ADC (71%). Crizotinib 
demonstrated antitumor activity in 10 out of 
15 patients 
 



J Clin Oncol 2016 
36 carcinomes pulmonaires sarcomatoïdes 
22% mutations exon 14 

Mut KRAS (27.2%), EGFR (22.2%), TP53 
(22.2%), STK11 (7.4%), NOTCH1 (4.9%), NRAS 
(4.9%), PI3KCA (4.9%) 
V Fallet et al Ann Oncol 2015 



Signature moléculaire des carcinomes sarcomatoides pulmonaires (WES n=15) 
Pécuchet et al Ann Oncol 2017 

  Deux groupes principaux 
  Signature 4 (cluster 1):  

  Liée au tabagisme (C to A/G to T 
transversions) 

  Mutations voies MAPK-KRAS 
  PD-L1+ fortement exprimé 
  Survie globale 7,3 mois 

  Signatures 2-3-13 (cluster 2) 

  Déficit BRCA1/2 et activation protéines 
APOBEC 

  Alterations MET 5/11 
  Mutations EGFR, IDH1, amplification AKT3 

  + de femmes et + patients agés 

  OS et DFS un peu supérieures 
 

  Hétérogénité intratumorale limitée 
(ampli MET subclonale) 



Bibiographie 



Hommes, fumeurs- 41 ans (28-72 ans) 

Volumineuse masse (130mm ; 35 à 210mm) 

Localisation médiastinale, pleurale, pulmonaire, (péritonéale) 

Évolution locale rapide en 1 mois (suspicion de LMNH ou de carcinome NUTM1 réarrangé) 

Réponse limitée à la chimiothérapie 

Survie médiane 7 mois 
 





Génétique 

  Famille des tumeurs SMARCA4 ou SMARCB1 déficientes 

Tumeurs rhabdoïdes malignes, sarcomes épithélioïdes proximaux, Small Cell 
Carcinoma of the Ovary, Hypercalcemic Type SSCOHT (germline mut 50%) 

  Mutations inactivatrices du gène SMARCA4 (famille BAF des gènes 
de la structure chromatinienne et de la transcription ; sous unités 
SMARCA4 et SMARB1) 

  Non sense, frameshift, missense, splice site 

  + LOH et délétion en 19p13 (locus SMARCA4) 

  Transcriptomique : CoExpression SOX2 (OCT4 et NANOG) et perte 
expression de SMARCA2 

 



Diagnostic différentiel 

  Carcinomes à grandes cellules ou 
adénocarcinomes pulmonaires 
  10% sont mutés SMARCA4 (données TCGA) 
  Mauvais pronostic 
  SMARCA2 (BRM)+, SOX2- 

  Lymphomes, mélanome, mésothéliome, autres 
sarcomes épithélioïdes, tumeurs germinales, .. 



Clinicopathological and molecular characterization of SMARCA4-
deficient thoracic sarcomas with comparison to potentially related 
entities 
  
Yoshida A et al Mod Pathol 2016 




