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Les trois essais positifs
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The NLST Research Team. N Engl J Med. 2011;365(5):395-409 - De Koning H et al. N Engl J Med. 2020 Feb 6;382(6):503-513 - Pastorino U et al. Ann Oncol. 2019 Oct 1;30(10):1672



Les trois essais positifs
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Les trois essais positifs
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Meta-analyse Cochrane en faveur du dépistage

Analysis 1.1. Comparison 1: Primary outcome: lung cancer-related
mortality, Outcome 1: Lung cancer-related mortality - planned time points

Analysis 3.1. Comparison 3: Secondary outcome: all-cause mortality,
Outcome 1: All-cause mortality - planned time points (latest time points)

LDCT Control Risk Ratio Risk Ratio LDCT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Field 2021 30 1987 46 1981 4.2% 0.65[0.41, 1.03] Paci 2017 154 1613 181 1593 4.3% 0.84[0.69, 1.03] ——
Paci 2017 43 1613 60 1593 5.9% 0.71[0.48, 1.04] _t Field 2021 246 1987 266 1981 6.8% 0.92[0.78 , 1.08] =
Becker 2020 29 2029 40 2023 3.9% 0.72[0.45, 1.16] - Pastorino 2012 137 2376 106 1723 2.9% 0.94[0.73, 1.20] —
Pastorino 2012 40 2376 40 1723 4.7% 0.73[0.47, 1.12] - Aberle 2011 1877 26722 2000 26732 48.1% 0.94[0.88 , 1.00] n
De Koning 2020 181 7900 242 7889  24.3% 0.75[0.62, 0.90] —a— Infante 2015 180 1264 176 1186 4.8% 0.96 [0.79, 1.16] —_
Aberle 2011 356 26722 443 26732 45.7% 0.80[0.70, 0.92] - De Koning 2020 959 7895 974 7879  25.4% 0.98 [0.90, 1.07] -
Infante 2015 59 1264 55 1186 6.8% 1.01[0.70, 1.44] —_— Becker 2020 148 2029 150 2023 3.7% 0.98[0.79, 1.22] —
Wille 2016 39 2052 38 2052 4.5% 1.03[0.66 , 1.60] —_— Wille 2016 165 2052 163 2052 4.1% 1.01[0.82,1.25] —
Total (95% CI) 45943 45179 100.0% 0.79[0.72, 0.87] Q Total (95% CI) 45938 45169 100.0% 0.95 [0.91, 0.99] .
Total events: 777 964 ) ) L Total events: 3866 4016 . .
Heterogeneity: Tau? = 0.00; Chi2 = 4.79, df = 7 (P = 0.69); = 0% 05 0.7 15 2 Heterogeneity: Tau2 = 0.00; Chi2 = 2.78, df = 7 (P = 0.90); I2= 0% 05 0.7 15 2
Test for overall effect: Z = 4.92 (P < 0.00001) Favours LDCT Favours control Test for overall effect: Z =2.41 (P =0.02) Favours LDCT Favours control

Test for subgroup differences: Not applicable
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Réduction de la mortalité par
cancer du poumon -20%

Test for subgroup differences: Not applicable

Réduction de la

mortalité globale -5%

Bonney A, et al. Cochrane Database Syst Rev. 2022 Aug 3;8(8):CD013829.



Dépistage =» inversion des stades
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Overall Survival
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Shirvani SM, et al. Int J Radiation Oncol Biol Phys. 2012; 84(5):1060-1070
HenschkeCl, et al. N Engl J Med 2006;355:1763-71.




Guidelines evolution HeL

=n
review e @Ngm
=, ONGR

From randomlzed trlals to the clinic: is it time to

screening in clinical —

practice? A multldlscm inary statement from French Guidelines/Thoracic imaging Janvier2024
experts on behalf of the french intergroup (IFCT) and Intergroupe francophone de cancérologie thoracique, Société de
the groupe d’Oncologie de langue francaise (GOLF) pneumologie de langue francaise, and Société d'imagerie thoracique
S. Couraud2, A. B. Cortot3", L Greiller*, V. Gounant®!, B. Mennecier®.’, N. Girard"2.f, statement paper on lung cancer screening @ z
B. Besse?, L. Brouchel, O. Gastenau'”, P. Frappés?, G R. Fere®, L Gutiet™, A, Knai® Scbastien Couraud*,Gilbert Ferreti, Bernard Milleron’, Alexis Cortot, 4 DEPISTAGE DU
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NELSON like NELSON like NELSON like

Couraud S et al. Ann Oncol. 2013 Mar;24(3):586-97. Couraud S et al. Diagn Interv Imaging. 2021 Apr;102(4):199-211.



Recommandation actuelles du depistage individuel en France

)

COMMENT ?

2 fois espacés d’'1 an
Scanner thoracique Jll Faiblement dosé+ SANS injection puis tous les 2 ans

*Indice de dose sc hii du vol (IDSV) : 0,4 mGy pour un sujet de poids <50kg ; <0,8 mGy pour un sujet

grapniq

de 50 a 80Kg ; <1,6 mGy pour un sujet de plus de 80Kg. ET produit dose longueur (PDL) <100 mGy.cm (soit <1.5 mSv).

Couraud S et al. Rev Mal Respir. 2021 Mar;38(3):310-325
INCa, 2024 (Sous presse).



Recommandation actuelles du dépistage individuel en France

220 PA Actif ou sevré

ou 15cig/j 25ans ou >10/j 30ans dePUis 15 ans

Dyspnée de ATCD de Scanner < 12

Comorbidités

£oa repos . . Mois ou signes
SEVEres, sympF':c“)r;les ELUS AR respiratoigres
PS>2

évocateurs <5ans infectieux

Couraud S et al. Rev Mal Respir. 2021 Mar;38(3):310-325
INCa, 2024 (Sous presse).




Recommandation actuelles du dépistage individuel en France

N,
\ISV Acquisition

critere
d’exclusion

CRITERES DE SORTIE

Sevré > 15 ans

APRES AU MOINS 3 TOURS

Couraud S et al. Rev Mal Respir. 2021 Mar;38(3):310-325
INCa, 2024 (Sous presse).



« Fixons-nous une priorité: que, d’ici quelques années, nous ayons déployé pour le cancer
du poumon des campagnes au moins aussi efficaces que celles qui ont cours pour les
cancers que je viens de citer. Alors, nous aurons défriché une nouvelle frontiére. »

Discours du Président de la République sur la stratégie nationale décennale de lutte contre les cancers, le 4 Février 2021 a Paris.
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Dépistage en France: ou en est-t-on ?
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National and regional lung cancer screening program
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Personal picture adapted from https://www.lungcancerpolicynetwork.com/interactive-map-of-lung-cancer-screening/ - Last update March, 21st 2024



https://www.lungcancerpolicynetwork.com/interactive-map-of-lung-cancer-screening/

“My Administration is also investing in screening and early detection services that are critical
to diagnosing lung cancer in its beginning stages and saving lives. [...]

We remain committed to increasing lung cancer screening rates for those most at risk.”
A Proclamation on National Lung Cancer Awareness Month, 2023; The white house, Oct, 31th, 2023
~ - . ™ ‘ - . »

CANCER MOONSHOT

R L




Effet du dépistage aux USA

Stage 1 (model) @ Stagel(raw)  Stage 2 (model) [ Stage2 (raw) [ Stage 3 (model) @ Stage 3 (raw) [ Stage 4 (model)
@ stage 4 (raw)
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60 000 .
USPSTF first £
55000 recommended LDCT
50 000 screening Dec 2013 |
. ®
° 4 bt
45000 @ © : ® Stades4
40 000 :

35000

: = e Stades1

30000 :
25000 o s . ¢ ° @
20000 ® e e Stades 3

15000
10 000 Stades 2

5000 :
" :
2010 2011 2012 2013 2014 2015 2016 2017 2018

Year of diagnosis

Potter et al. BMJ 2022;376:e069008
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NHS: “Lung cancer screening will 'save thousands of people's lives””
Rishi Sunak, Premier-ministre du Royaume-Uni, le 26.06.2023
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55-74 ans

A déja fumé

A un médecin
traitant
Réside dans
une des 14
zones éligibles

IDENTIFICATION
Courrier ou
appel
Du NHS ou du
médecin
traitant

Lung Health Check
CONTACT avec un
professionnel de
santé
PLCOM2012 et
LLPv2
Spirométrie
Tabacologie

Si éligible
PLCOmM2022 ou
LLPv2

=» Scanner

A 6 mois
Rapport final

sous 4 semaines
au médecin
traitant

1M invitations
3000 cancers
75% stades 1/2

https://www.nhs.uk/conditions/lung-health-checks/

https://www.cancerresearchuk.org/health-professional/screening/lung-cancer-screening#Lungcancer1

https://www.gov.uk/guidance/screening-programmes-across-the-uk



to lung cancer screening ?

Pre-test
individualization Post-test
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Tayloring eligibility by introducing

e Aim: Use clinical characteristics (exposome) to enrich eligible population =
with high-risk individuals without increasing the population to screen. —

=» Decrease Number Needed to Screen =

162 lung cancers detected 135 lung cancer detected
in 4540 participants in the in 4540 participants
PLCOM2012 >1.7% at in the USPSTF-positive

6 years group group

36 lung 126 lung Nine lung
cancers cancers cancers

(n=1031) (n=3509) (n=1031)

171 lung cancers detected in
5571 participants who were in the
USPSTF2013-positive group, in the PLCOM2012 of

at least 1-70% at 6 years group, or both
Tammemagi M et al. Lancet Oncol 2022; 23: 138-48



The UK lung health check program HeL
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55-74 YO

Ever smoker
Has a GP

In eligible areas

i 00 o

IDENTIFICATION

* Mail or phone
call

* From NHS our
GP

Lung Health Check

CONTACT with
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PLCO,, 555 OU
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=>» CT scan (LD)
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Final report to
GP under 4

At 6 months
weeks

1M invitations
3000 cancers
75% stages 1/2

https://www.nhs.uk/conditions/lung-health-checks/

https://www.cancerresearchuk.org/health-professional/screening/lung-cancer-screening#Lungcancer1

https://www.gov.uk/guidance/screening-programmes-across-the-uk



Tayloring eligibility by introducing

e Aim: Use clinical characteristics (exposome) to enrich eligible population
with high-risk individuals without increasing the population to screen.

> Decrease Number Needed to Screen

e Main limitation: Introduce complexity in the eligibility process




about individualizing

Eligibility: )
Ny

*  Allindividual > 18yo

*  No personal history of lung cancer

% lung cancer diagnosed:

0,47% 0,63%

Eligibility (TALENT):

e 55-75y0
*  Never smoker or <10 PY (and YSQ >15)
* Oneamong

e Family history of lung cancer;

. Passive smoke exposure;

*  History of TB or COPD;

* cooking index 2 110; or

cooking without ventilation

% lung cancer diagnosed: 2,6%

Eligibility (FANSS):

. Female

e 40-74 yo

. Never smoker
* Asian descent

% lung cancer diagnosed: 1,5%

Kim YW, et al. Eur Respir J 2020; 56: 2000177

Chang GC, et al. Lancet Respir Med. 2023: S2213-2600(23)00338-7

Shum E et al. ASCO 2023

Asian descents # rest of the world © |




National and regional lung cancer screening program
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Personal picture adapted from https://www.lungcancerpolicynetwork.com/interactive-map-of-lung-cancer-screening/ - Last update March, 21st 2024
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Biomarkers may be an interesting option to individualize eligibility

}A ECLS study (auto-antibody, EarlyCDT)
O

Blood test (N=6088)
=] |

©
2

L

60+ ~@- Control group
>~ Intervention group

50 8

40 g

30 &

201 T o

s |

10+ i
F'A ot HR=0.64 (95% Cl 0.41-0.99)
&

0 T T T T T T T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Time since randomisation days

Events n

FIGURE 2 Primary outcome: diagnosis of stage Ill/IV/unspecified lung cancer 2years after randomisation in
the intervention and control arms.

Sullivan FM, et al. Eur Respir J 2021; 57: 2000670



}A ECLS study (auto-antibody, EarlyCDT)

Blood test (N=6088)
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FIGURE 2 Primary outcome: diagnosis of stage Ill/IV/unspecified lung cancer 2years after randomisation in
the intervention and control arms.

Sullivan FM, et al. Eur Respir J 2021; 57: 2000670
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I [ERRERRYY” EarlyCDT Lung
= 2 : + PLCOmM2012 model-AUC = 0.64 (95% Cl=0.57-0.70)
o 7 . = Protein-based risk model-AUC = 0.75 (95% Cl=0.70-0.81)
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

=>» Best performance than EarlyCDT or PLCOm2012.

Feng X et al. J Natl Cancer Inst. 2023 Sep 7;115(9):1050-1059.



to lung cancer screening ?
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Individualize test interpretation: from risk-score to automated model

A No Lung Cancer, PanCan Data (6774 nodules)

B Lung Cancer, PanCan Data (98 nodules)
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FIG 2. Receiver operating characteristic curves displaying Sybil’s ability to predict future lung cancer over 6 years following a single low-dose computed
tomography from the (A) NLST, (B) MGH, and (C) CGMH test sets. Cls for each curve can be found in Table 1. AUC, area under the curve; C-index,
concordance index; CGMH, Chang Gung Memorial Hospital; MGH, Massachusetts General Hospital; NLST, National Lung Screening Trial.

Probability Probability

Figure 2. Distributions of Lung-Cancer Probabilities.

The distribution of lung-cancer probabilities, based on the parsimonious model without spiculation, is shown among

persons with lung cancer and those without lung cancer in the Pan-Canadian Early Detection of Lung Cancer Study
(PanCan) and British Columbia Cancer Agency (BCCA) data sets. Perifissural nodules and nodules with any missing
value in any predictor were not included in the calculation.

SYBIL

(no data input / no radiological annotation)

Datas _in_the model: Age, sex, family history of
lung cancer, emphysema, nodule size, nodule
type, nodule location, nodule count, spiculation

McWilliams A, et al. N Engl J Med 2013; 369:910-919
Mikhael JC, et al. J Clin Oncol. 2022; DOI 10.1200/JC0.22.01345



Biomarker for post-test individualization
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New biomarkers in progress

Table 2. Sensitivity and Specificity of the Cell-free DNA (cfDNA) Blood-Based Test for the Most Advanced Findings on
Colonoscopy.*
Most Advanced
Finding on
Variable Colonoscopy cfDNA Blood-Based Test
Positive Test Sensitivity (95% Cl)
no. no. %
Colorectal cancer
Any 65 54 83.1 (72.2-90.3)
Stage |, 11, or I1I* 48 42 87.5 (75.3-94.1)
Advanced precancerous lesionsT 1116 147 13.2 (11.3-15.3)
Specificity (95% Cl)
Nonadvanced adenomas, nonneoplastic findings, 6680 698 89.6 (88.8-90.3)
and negative colonoscopy
Nonneoplastic findings and negative colonoscopy 4514 457 89.9 (89.0-90.7)

\ /
“t v

SHIELD trial
NCT05117840

Chung D et al. N Engl J Med 2024;390:973-83.
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MobILYAD: our tool to
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