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Agir précocement = meilleure chance de guérison

Goldstraw P et al J,  Thorac Oncol 2016; 11 : 39-51 
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Comment agir précocement sur le cancer ?
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Main cause of lung cancer: 

tobacco

4
Hill C et al BEH 25 mai 2010

Doll R et al, BMJ, 1976; 25 : 1526-36

Deaths by lung cancer/100 

000

Non

smok

ers

Current smokers

1-14 15-24 ≥ 25

10 78 127 251
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Role of biomarkers in lung cancer screening/detection

J. BrothersII, K. Hijazi, C. Mascaux, El-Zein RA, Sptiz MR, Spira A; BMC Medicine, 2013  
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Cancer Interception Through Reverse Migration 

Blackburn EH, Cancer Prev Res 2011;4:787-792



• Cigarette smoking causes molecular damages 

throughout the lungs and respiratory tract

• Epithelial cells reflect the genomic response to smoking 

and risk for smoking-associated lung disease

Introduction

THE AIRWAY EPITHELIAL “FIELD OF 

INJURY” HYPOTHESIS



Field cancerisation
• The whole respiratory epithelium is targetted by 

carcinogens that are in tobacco smoke

• Smokers develop genetic and morphologic 

abnormalities diffusely in their airways



H. Kadara et al. Cancer Prev Res 2016;9:518-527

Airway Field of Injury Adjacent Airway Field of 

Cancerization

THE AIRWAY EPITHELIAL “FIELD OF INJURY” :
Premalignant Airway Fields and Molecular 

Pathogenesis



Robert Keith and York Miller, Nat Rev, 2013



Hypothesis

• Characterization of the evolution of molecular 
abnormalities in lung carcinogenesis would 
allow:

– Better understanding of the mechanisms of the 
genesis and development of squamous cell 
carcinoma

– Identification of new biomarkers for the early 
detection of lung cancer 

– Targets for chemoprevention



Molecular Changes Reported for Lung Squamous Carcinogenesis
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Molecular Changes Previously Reported for 

Lung Squamous Carcinogenesis
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p14ARF : 144 biopsies

Negative Diffuse nuclear Localized in the nucleoli

62% + nuclear

9%
29% -

Nucleolar 

relocalization

Mascaux et al, Eur Resp J, 2008



NPM: 123 biopsies

Nuclear diffuse Nucleolar relocalized
15%

Relocalized in 

the nucleoli85%
detected in 

the whole 

nuclei

Mascaux et al, Eur Resp J, 2008



MDM2, p53 et p14arf

NPM, p14arf et MDM2
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Quels miARNs?

• Des miARNs décrits dans l’embryogenèse pulmonaire et qui 
évoluent de manière inverse dans la carcinogenèse

= perte de la différenciation cellulaire épithéliale bronchique normale    

pour l’acquisition d’une autre différenciation, métaplasique,

pluristratifiée et malpighienne

– miR-34c, miR-15a: 

– miR-99a, miR-142-3p, miR-142-5p, miR-214, miR 301 :  puis 



Discriminating potential of miRNAs 

expression profiles

Between groups B and C: 30 miRNAs


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Discriminating potential of microRNAs 

expression profiles

Between CIS and SCC : 

10 microRNAs

CISSQCC

CISSCC

5 miRNAs

increase

5 miRNAs 

decrease  

Mascaux et al, Eur Resp J, 2009
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No agent is recommended for chemoprevention of lung cancer

No phase III trial testing chemopreventive agents for lung cancer has shown benefit

Robert Keith and York Miller, Nat Rev, 2013



The University of Colorado in Collaboration with other Lung SPORE

investigators developed a Phase II, placebo-controlled multicenter

chemoprevention trial comparing the prostacyclin analog, Iloprost, to

placebo. This trial is the first to meet a primary endpoint of improvement

in endobronchial histology.



Iloprost Chemoprevention Trial: 

Results

•Response defined as ≥1 point reduction in maximum histology

(similar magnitude of change as seen comparing current to former smokers)



• In the 152 patients randomized in the Iloprost trial, 

paired and same site baseline and FU biopsies were 

available in 125 patients:

- 29/31 current/former smokers in the Iloprost arm

- 28/37 current/former smokers in the placebo arm

• We planned to analyze 500 biopsies:  4 biopsies from 

each of the 125 patients: 

- 2 biopsies at baseline (worst and best diagnosis)

- 2 biopsies at FU at the same site after six months

Population



MicroRNAs selection

• MicroRNA to be tested have been selected from 

the list of 69 miRNAs identified in bronchial 

human biopsies as being differentially 

expressed during lung squamous 

carcinogenesis (Mascaux et al, Eur Respir J 

2009; 33: 352–359)

• 14 microRNAs were selected based on their 

expression change in high-grade lesions 

and/or in inflammation



Changes of miRNA expression in FU 

samples compared to baseline samples

miRNA

Significant changes in miRNA expression in FU versus baseline samples (t test)

All

Any smokers status Current smokers Former smokers

Iloprost Placebo Iloprost Placebo Iloprost Placebo
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P=0.001

FDR

Down
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FDR

Down

P=0.047

Down

(P=0.0868)

Down

P=0.0071

FDR

miR-9 was significantly down-regulated in FU biopsies as compared with baseline 

biopsies, but was not correlated with histology changes.



Correlation between miRNA expression 

changes and histological changes at FU

miRNA

Baseline 
samples

Paired samples: FU expression compared to baseline

Correlation 
between 
miRNA 

expression and 
histology 

grade (low to 
high)

Correlation between miRNA expression changes and histology change (up-
grading) at FU compared  to baseline

All
Current smokers Former smokers

Iloprost Placebo Iloprost Placebo

miR-34-c

Down

R=0.36

P<0.0001, FDR
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R=0.23
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P=0.041
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miR-9 No Change

miR-34c is significantly down-regulated in samples at FU that are up-graded and inversely







Mascaux et al, Nature 2019
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Normal appearing brushing predicts the presence of proliferative lesions



Immune alteration associated with lesion outcome in the proliferative subtype





Projet INCA – AVESAN – ITMO cancer 2020-2022



Conclusions

• Au plus tôt l’on agit sur le cancer, meilleures sont les chances de 
guérir

• Les lésions prénéoplasiques sont: des étapes intermédiaires entre 
le tissu normal et le cancer et sont associées avec des anomalies 
histologiques

• La prédiction de la progression des lésions prénéoplasiques est 
possible

• L’interception du cancer en prévenant sa progression serait 
déterminante pour réduire la mortalité par cancer

• Des données récentes indiquent un rôle essentiel pour le 
microenvironnement immum à ces stades les plus précoces de la 
carcinogenèse

• Ces données suggèrent un rôle pour l’immunothérapie dans la 
chimioprévention et l’interception du cancer


