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Agir précocement = meilleure chance de guérison
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Comment agir précocement sur le cancer ?
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Main cause of lung cancer:
tobacco

Cigarettes manufacturees Mortalité par cancer du poumon

Hammes 70 |
g N /’\
.% \ "g. 60 Homnpies
E 6 Eso
Non 1y \
smok Current smokers -y ‘ i
ers //'\ §3°
1'14 15'24 2 25 _é 2 Femmes %20 :
ZO § emnjes
10 78 127 251 2
?%0 1925 w% 1975 2000 0

1925 1950 1975 2000 2025
4



Comment agir précocement sur le cancer ?

Progression to invasive cancer

Primary prevention

Screening
Cancer
T "3 2N 1 \ Prevention Cancer Interception window Cancer Treatment
ag D/
SRS
y \ 9
— = Pre-
Norma » Genetic cancerou Stage 1-3 Stage 4
I Alteration lesion localized metastatic
Tissue cancer cancer
—

Interception Opportunity

. . . . ) ) @
To Accurately identify patients with pre-malignancies and treat these pre- eo®
malignancies before théy progresses towards carcinogenesis and localization @ CANCEROPOLE Est

Régions Bourgogne-Franche-Comté/ Grand Est



EDITORIAL

Mortality Reduction with Low-Dose CT Screening
for Lung Cancer

Stephen W. Duffy, M.Sc., and John K. Field, Ph.D., F.R.C.Path.

With the NELSON results, the efficacy of low-
dose CT screening for lung cancer is confirmed.
Our job is no longer to assess whether low-dose

CT screening for lung cancer works: it does. Our
job is to identify the target population in which

it will be acceptable and cost-effective.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Reduced Lung-Cancer Mortality with Volume
CT Screening in a Randomized Trial

H.J. de Koning, C.M. van der Aalst, P.A. de Jong, E.T. Scholten, K. Nackaerts,
M.A. Heuvelmans, J.-W.J. Lammers, C. Weenink, U. Yousaf-Khan, N. Horeweg,
S. van't Westeinde, M. Prokop, W.P. Mali, F.A.A. Mohamed Hoesein,
P.M.A. van Ooijen, J.G.J.V. Aerts, M.A. den Bakker, E. Thunnissen,

J. Verschakelen, R. Vliegenthart, J.E. Walter, K. ten Haaf, H.J.M. Groen,
and M. Oudkerk

ABSTRACT

BACKGROUND

There are limited data from randomized trials regarding whether volume-based,
low-dose computed tomographic (CT) screening can reduce lung-cancer mortality
among male former and current smokers.

METHODS

A total of 13,195 men (primary analysis) and 2594 women (subgroup analyses)
between the ages of 50 and 74 were randomly assigned to undergo CT screening
at TO (baseline), year 1, year 3, and year 5.5 or no screening. We obtained data on
cancer diagnosis and the date and cause of death through linkages with national
registries in the Netherlands and Belgium, and a review committee confirmed
lung cancer as the cause of death when possible. A minimum follow-up of 10 years
until December 31, 2015, was completed for all participants.

RESULTS

Among men, the average adherence to CT screening was 90.0%. On average, 9.2%
of the screened participants underwent at least one additional CT scan (initially
indeterminate). The overall referral rate for suspicious nodules was 2.1%. At 10
years of follow-up, the incidence of lung cancer was 5.58 cases per 1000 person-
years in the screening group and 4.91 cases per 1000 person-years in the control
group; lung-cancer mortality was 2.50 deaths per 1000 person-years and 3.30
deaths per 1000 person-years, respectively. The cumulative rate ratio for death
from lung cancer at 10 years was 0.76 (95% confidence interval [CI], 0.61 to 0.94;
P=0.01) in the screening group as compared with the control group, similar to the
values at years 8 and 9. Among women, the rate ratio was 0.67 (95% CI, 0.38 to
1.14) at 10 years of follow-up, with values of 0.41 to 0.52 in years 7 through 9.

CONCLUSIONS

In this trial involving high-risk persons, lung-cancer mortality was significantly
lower among those who underwent volume CT screening than among those who
underwent no screening. There were low rates of follow-up procedures for results
suggestive of lung cancer. (Funded by the Netherlands Organization of Health
Research and Development and others; NELSON Netherlands Trial Register num-
ber, NL580.)



Role of biomarkers in lung cancer screening/detection
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Cancer Interception Through Reverse Migration
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THE AIRWAY EPITHELIAL “FIELD OF
INJURY" HYPOTHESIS

« 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




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




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

l Normal

H

Airway Field of Injury

Adjacent Airway Field of
Cancerization

|
Molecular changes
involved in development of
the airway field of injury

Preneoplastic Invasive
Epithelium “Field of injury” lesion Carcinoma
o s S R
‘ . o ) TS TANINT
"...‘: T'oh.'?;s x i?‘«r'b': F-?,fx‘k~\!
Bo5FE, S T W e O
aEiee AN o e D@ &‘,o.g",‘ s el e
- >~ % P 1 b mod e T 44
- A - 2 A e ;i.”."_ e E0% *‘.’if;‘;ij» ¥ 2
== i == | b e S e T SR L

1
Molecular changes in
progression of the airway
field of injury to preneoplasia

© 2016 American Association for Cancer Research

Cancer Prevention Research Reviews

AACR

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



Pulmonary carcinogenesls

' P tvation by ~ Mutations, Growth suspension evasion,
‘ ‘carclnogens 4 epigenetic gene i apoptotic resistance, sustained
B¢ Inactivation liferative signalling, angiogenesis

Squamous Moderate
metaplasia dyplasia

Tobacco cessation or chemoprevention to promote repailr

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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The role of NPM, p14arf and MDM2 in -
precursors of bronchial squamous cell
carcinoma

C. Mascaux*, F. Bex”, B. Martin*, A. Burny®, A. Haller', M. Paesmans’,
K. Willard-Gallo’, V. Ninane** and J-P. Sculier*




P14ARF : 144 biopsies
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Evolution of microRNA expression during
human bronchial squamous
carcinogenesis

C. Mascaux*'/, J.F. Laes”/, G. Anthoine*, A. Haller®, V. Ninane",
A. Burny® and J.P. Sculier*
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Quels MARNS?

Des miARNSs décrits dans I'embryogenese pulmonaire et qui
évoluent de maniere inverse dans la carcinogenese

= perte de la différenciation cellulaire epithéliale bronchique normale
pour I'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 T
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Discriminating potential of microRNAS
expression profiles
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No phase lll trial testing chemopreventive agents for lung cancer has shown benefit

Table 1 | Phase lll chemoprevention trials

Intervention Chemoprevention n Results
setting
Aspirin Primary 5.139 Negative3®

22,071 Negative37
39,876 Negative3®

Beta carotene Primary 29,133 Harmful (RR=1.18)42
22,071 Negativels

Beta carotene and retinol Primary 18.314 Harmful (RR=1.28)1%

Multivitamins and minerals Primary 29,584 Megatived3

Vitamin E Primary 29,133 Negatived?

Retinyl palmitate Tertiary 2,592 Negative®

13-cis-retinoic acid Tertiary 1.166 Negativetl

MN-acetyl cysteine Tertiary 2,592 Negative®

Selenium Tertiary 1.772 Negativedd

Abbreviation: RR, relative risk. Robert Keith and York Miller, Nat Rev, 2013

‘ No agent is recommended for chemoprevention of lung canc



Cancer Prevention Al
Research

Oral lloprost Improves Endobronchial Dysplasia in Former
Smokers

Robert L. Keith, Patrick J. Blatchford, John Kittelson, et al.
Cancer Prev Res 2011:4:793-802. Published online June 1, 2011.

The University of Colorado in Collaboration with other Lung SPORE
Investigators developed a Phase Il, placebo-controlled multicenter
chemoprevention trial comparing the prostacyclin analog, lloprost, to

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




lloprost Chemoprevention Trial:
Results

Table 2: Treatment etfect on bronchial histology

[loprost Placebo Treatment Effect!
Baseline 6G-month Change Baseline 6-month Change Difference  (95% CI)  P-Value
All Completers
Average 2.64 2.41 0.23 2.56 2.54 -0.02 .15 (-0.39, 0.09) 0.21
Warst 4.25 3.85 -0.40 391 4.14 0.23 0.43  (-0.84, -0.03) 0.035
Dysplasia Index 35.0 27.3 -7.70 A4.2 a23.3 -0.92 -5.97  (-13.3, 1.33) 0.11
Response Proportion® 24/60 (0.40) 13/65 (0.20) 0.20  (0.04, 0.36) 0.014
Former Smokers
Average 2.12 1.73 .39 2.07 2.11 0.04
Worst 3.50 2.83 0.76 3.11 3.68 0.57
Dysplasia Index 2 : -9.91 229 : 1.70
Response Proportion®
Current Smokers
Average 3.13 3.05 0.07 2.93 2.87 -0.06 0.06 (-0.30, 0.42) 0.74
Worst 4.57 4.81 0.06 4.51 4.49 -0.03 012 (-0, Sﬁ 0.60) 0.62
Dysplasia Index 48.2 426 -5.64 428 30.9 -2.90 0.33  (-1L.7, 11.07  0.96
Response Proportion® 10/31 (0.32) 9/37 (0.24) 0.08  (-0. 13 0.29) 0.47

*Response defined as =21 point reduction in maximum histology
(similar magnitude of change as seen comparing current to former smokers)



Population

In the 152 patients randomized in the lloprost trial,
paired and same site baseline and FU biopsies were
available in 125 patients:

29/31 current/former smokers in the lloprost 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



MicroRNAS selection

* MicroRNA to be tested have been selected from
the list of 69 mMIRNASs 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

Any smokers status Current smokers Former smokers
All
lloprost Placebo lloprost Placebo lloprost Placebo
miR-34-c No change
Down Down Down Down Down Down Down
miR-9 P<0.0001 P=0.0007 P=0.001 P=0.0022 P=0.047 (P=0.0868) P=0.0071
FDR FDR FDR FDR 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

Correlation
bet.ween Correlation between miRNA expression changes and histology change (up-
MIRNA grading) at FU compared to baseline
expression and
histology
grade (low to Al Current smokers Former smokers
high) lloprost Placebo lloprost Placebo
Down Down Down Down Down Down
miR-34-c R=0.36 R=0.23 R=0.26 R=0.23 R=0.24 R=0.14
P<0.0001, FDR P=0.0003, FDR P=0.041 P=0.0466 (P=0.0666) NS
miR-9 No Change

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



LETTER

https://doi.org/10.1038/s41586-019-1330-0

Immune evasion before tumour invasion in early
lung squamous carcinogenesis

Céline Mascaux’h23:414:15,18% Nihaela Angelova>®7.816.18 Angela Vasaturo®®78, Jennifer Beane?, Kahkeshan Hijazi?,
Geraldine Anthoine!, Bénédicte Buttard®®7-8 Francoise Rothe?, Karen Willard-Gallo'®, Annick Haller's77 Vincent Ninane!?,
Arséne Burny'?, Jean-Paul Sculier!, Avi Spira? & Jérome Galon®-6.7.8%

N ATUR E |www.nature.com/nature



Squamous lung carcinogenesis
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Normal appearing brushing predicts the presence of proliferative lesions
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Immune alteration associated with lesion outcome in the proliferative subtype
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Morphological Changes
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Predictive value of Inmune and Genomic Alterations

for progression of PREneoplastic Bronchial Lesions Lung preneoplasia
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Conclusions

Au plus tot I'on agit sur le cancer, meilleures sont les chances de
guérir

Les lésions préneoplasiques sont: des étapes intermédiaires entre
le tissu normal et le cancer et sont associées avec des anomalies
histologigques

La prédiction de la progression des lésions prenéoplasiques est
possible

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

Des données recentes indiquent un role essentiel pour le
microenvironnement immum a ces stades les plus précoces de la
carcinogenese

Ces données suggerent un role pour Fimmunothérapie dans la
chimioprévention et l'interception du cancer



