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Contexte

Cancer bronchique non a petites cellules (CBNPC) avancé ou
meétastatique sans mutation activatrice

- 1¢¢ligne : inhibiteurs de points de contréle immunitaire
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Contexte

Cancer bronchique non a petites cellules (CBNPC) avancé ou
meétastatique sans mutation activatrice

- 1¢¢ligne : inhibiteurs de points de contréle immunitaire

™M +10% de gain en survie chez les patients PD-L1 positifs

Overall Survival 1L Pembrolizumab

100
Hazard Ratio 1.55 (95%CI 1.07-2.25); p=0.018
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& Expression de PD-L1 : pas un biomarqueur suffisant pour -
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guider la prise en charge et sujet a une forte variabilité g
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Contexte

Plusieurs scores cliniques proposés dans la littérature :

LIPI - Lung Immune Prognostic Index [Mezquita et al, JAMA Oncol 2018]
EPSILoN [Prelaj et al, Cancers 2019]
LIPS-3 - Lung Immuno-oncology Prognostic Score [Banna et al, ESMO Open 2021]
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Contexte

Plusieurs scores cliniques proposés dans la littérature :

LIPI - Lung Immune Prognostic Index [Mezquita et al, JAMA Oncol 2018]
EPSILoN [Prelaj et al, Cancers 2019]
LIPS-3 - Lung Immuno-oncology Prognostic Score [Banna et al, ESMO Open 2021]

77\\
Aucun score utilisé en pratique clinique pour la prise en charge
‘ , Pas ou peu contribution de 'imagerie

* [Vanguriet al, Nat Cancer 2022]
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Contexte

@3 Place de la TEP-FDG dans la prise en charge pour le bilan d’extension

TMTV - Total Metabolic Tumor Volume

Dmax — distance entre les 2 lésions les plus éloignées

SLR - Spleen-to-Liver Uptake Ratio

LITO



Objectif

©

un modele multivarié combinant des caractéristiques issues de la TEP réalisée avant traitement par
ICl avec des biomarqueurs cliniques et/ou biologiques déja identifiés dans la littérature,

Développer et de valider sur une cohorte indépendante,

afin de prédire la survie globale des patients atteints de CBNPC avancé
traités en premiere ligne par ICI (+/- chimiothérapie)

LITO



Matériel & Méthodes

Criteres d’inclusion des patients

CBNPC sans mutation activatrice EGFR/ALK

—

)
2) Patient ayant consenti a Uutilisation de ses données pour la recherche
3) Stage lll ou lV, inéligible pour la chirurgie
4) TEP-FDG avant traitement par immunothérapie
5) Suivide 12 mois minimum ou déces apres initiation

LITO

10



Matériel & Méthodes

Criteres d’inclusion des patients

1) CBNPC sans mutation activatrice EGFR/ALK
2) Patient ayant consenti a Uutilisation de ses données pour la recherche
3) Stage lll ou lV, inéligible pour la chirurgie
4) TEP-FDG avant traitement par immunothérapie
5) Suivide 12 mois minimum ou déces apres initiation
S8} : 197 patients - Institut Curie instit.a
() Curie

- développement du modéle

f’:z"% Cohorte 2 : 86 patients — Centre Antoine Lacassagne % Antoine Lacassadne
- évaluation des performances [

LITO
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Matériel & Méthodes

Analyse des images TEP

 Segmentation manuelle des lésions avec SUV>4 + labellisation : lung, bone, pleural, liver, other

* Ré-échantillonnage en 2x2x2 mm?

Scanner Manufacturer  Slice thickness  Pixel spacing Reconstruction
model name (mm) (mm) method
Biograph 6 Siemens 5 [4.07, 4.07] PSF 4i14s
Biograph 20 Siemens 2.03 [4.07, 4.07] PSF+TOF 3i21s
Biograph 40 Siemens 2.03 [4.07, 4.07] PSF+TOF 3i21s
Biograph Horizon Siemens 2.03 [2.06, 2.06] PSF+TOF 6i10s
Discovery 610 General Electric 3.27 [2.73, 2.73] VPHDS
Discovery 690 General Electric 3.27 [2.73, 2.73] VPFX
Discovery 710 General Electric 3.27 [2.73, 2.73] VPFXS
Discovery 1Q General Electric 3.26 [2.73, 2.73] QCHD
Discovery Ml General Electric 2.8 [2.73, 2.73] QCFX
Gemini TF 16 Philips 4 [4.00, 4.00] BLOB-OS-TF
Ingenuity TF Philips 2 [2.00, 2.00] BLOB-OS-TF
Vereos Philips 2 [2.00, 2.00] OSEM 3i5s:PSFI-Gau

LITO
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Matériel & Méthodes

Analyse des images TEP

 Segmentation manuelle des lésions avec SUV>4 + labellisation : lung, bone, pleural, liver, other

* Ré-échantillonnage en 2x2x2 mm?

e 25variables extraites

Acronym Definition

TMTV Total Metabolic Tumor Volume

TMTV(lung) Total Metabolic Tumor Volume of lung lesions

TMTV(bone) Total Metabolic Tumor Volume of bone lesions

TMTV(pleura) Total Metabolic Tumor Volume of pleural metastatic lesions

TMTV(liver) Total Metabolic Tumor Volume of liver lesions

TMTV(others) Total Metabolic Tumor Volume of other metastatic lesions

SDmax Distance between the two most distant lesions standardized by the body surface

maxSUVmax or sdSUVmax
maxSUVmean or sdSUVmean
maxSUVpeak or sdSUVpeak
maxMTV or sdMTV

maxTLG or sdTLG

TTLG

maxNHOCmax* or sdNHOCmax*

maxNHOPmax* or sdNHOPmax*

minSphericity or sdSphericity

SLR

Maximum or standard-deviation of SUVmax over all lesions

Maximum or standard-deviation of SUVmean over all lesions

Maximum or standard-deviation of SUVpeak over all lesions

Maximum or standard-deviation of Metabolic Tumor Volume (MTV) over all lesions
Maximum or standard-deviation of Total Lesion Glycolysis (TLG) over all lesions
Total Lesion Glycosis of all lesions

Maximun or standard-deviation over all lesions of the Normalized distance from the
Hotspot of the radiotracer uptake (SUVmax) to the tumor Centroid

Maximun or standard-deviation over all lesions of the Normalized distance from the
Hotspot of the radiotracer uptake (SUVmax) to the tumor Perimeter

Minimum or standard-deviation of Sphericity over all lesions

Spleen-to-Liver Ratio: Ratio between SUVmean(spleen) measured in a sphere of 4 ml
(diameter of 20 mm) located in healthy splenic tissue and SUVmean measured in
healthy liver tissue (sphere of 14 ml, diameter of 20mm)

LITO

* Definition in Hovhannisyan-Baghdasarian et al. Promising candidate prognostic biomarkers in 18F-FDG PET images:
evaluation in independent cohorts of NSCLC patients. J Nucl Med . 2024:65:635-642.



Matériel & Méthodes

Analyse des images TEP
 Segmentation manuelle des lésions avec SUV>4 + labellisation : lung, bone, pleural, liver, other

» Ré-échantillonnage en 2x2x2 mm?3

Acronym Definition

e 25variables extraites

* 6indices de charge tumorale

* 1indice de dissémination

 8indices agrégés sur toutes les lésions
soit par sd, soit par max ou min

 Total-TLG

 Spleen-to-Liver uptake Ratio

LI I O * Definition in Hovhannisyan-Baghdasarian et al. Promising candidate prognostic biomarkers in 18F-FDG PET images:
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Matériel & Méthodes

Analyse des images TEP
 Segmentation manuelle des lésions avec SUV>4 + labellisation : lung, bone, pleural, liver, other

» Ré-échantillonnage en 2x2x2 mm?3

Acronym Definition

e 25variables extraites

* 6indices de charge tumorale

* 1indice de dissémination

 8indices agrégés sur toutes les lésions
soit par sd, soit par max ou min

 Total-TLG

 Spleen-to-Liver uptake Ratio

@) Pas d’index de texture

LI I O * Definition in Hovhannisyan-Baghdasarian et al. Promising candidate prognostic biomarkers in 18F-FDG PET images:
evaluation in independent cohorts of NSCLC patients. J Nucl Med . 2024:65:635-642.



Matériel & Méthodes

Analyse statistique
t'éi’;%Cohorte 1

% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation

LITO
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Matériel & Méthodes

Analyse statistique

i
% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation

it Dichotomisation des caractéristiques par le seuil qui maximise la statistique du log-rank
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Matériel & Méthodes

Analyse statistique
s
% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation

it Dichotomisation des caractéristiques par le seuil qui maximise la statistique du log-rank

% Modéle multivarié en utilisant « stepwise backward selection » basé sur VCAIC > NSCLC-Pro
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Matériel & Méthodes

Analyse statistique
O]
% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation
i Dichotomisation des caractéristiques par le seuil qui maximise la statistique du log-rank

% Modéle multivarié en utilisant « stepwise backward selection » basé sur VCAIC > NSCLC-Pro

< Seuil pour distinguer des patients « Low-risk » vs « High-risk » suivant 'OS (test du log-rank)
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Matériel & Méthodes

Analyse statistique
O]
% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation
i Dichotomisation des caractéristiques par le seuil qui maximise la statistique du log-rank
% Modéle multivarié en utilisant « stepwise backward selection » basé sur VCAIC > NSCLC-Pro

< Seuil pour distinguer des patients « Low-risk » vs « High-risk » suivant 'OS (test du log-rank)

Validation croisée 5-folds x 100 fois et comparaison avec TMTV, age et PDL1
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Matériel & Méthodes

Analyse statistique
O
% Sélection des caractéristiques TEP : 1 indice par groupe de corrélation
i Dichotomisation des caractéristiques par le seuil qui maximise la statistique du log-rank
% Modéle multivarié en utilisant « stepwise backward selection » basé sur VCAIC > NSCLC-Pro
< Seuil pour distinguer des patients « Low-risk » vs « High-risk » suivant 'OS (test du log-rank)

Validation croisée 5-folds x 100 fois et comparaison avec TMTV, age et PDL1

r'éi’;% Cohorte 2
- Evaluation de NSCLC-Pro model, courbe de Kaplan-Meier, test du log-rank

LITO 21




Résultats — caractéristiques des patients

AP, A0,
Patient characteristics '.:!.‘% Cohort 1 '.:!.‘% Cohort 2
All Treated Treated (lF():-lv\fsllljgl- All Treated Treated (II():-IV\?sILIJ({:eI-
patients by ICI by ICI-C Q) patients by ICl by ICI-C 0
Number of patients 197 71 126 86 54 32
Sex 0.201 1.000
Male 123 (62%) 49 (69%) 74 (59%) 50 (58%) 31(57%) 19 (59%)
Female 74 (38%) 22 (31%) 52 (41%) 36 (42%) 23 (43%) 13 (41%)
Age 0.160 0.987
<70y 133 (68%) 43 (61%) 90 (71%) 55 (64%) 34(63%) 21 (66%)
270y 64 (32%) 28(39%) 36 (29%) 31(36%) 20(37%) 11 (34%)
Performance Status (PS) 0.743 0.914
<2 178 (90%) 63 (89%) 115 (91%) 68 (79%) 42 (78%) 26 (81%)
>2 19 (10%) 8(11%) 11 (9%) 18 (21%) 12 (22%) 6(19%)

PD-L1 expression analysis

<1% 33(17%) 0(0%) 31 (25%) 10 (12%) 0(0%) 10 (32%)

1-49% 97 (49%) 2(3%) 60 (47%) 11(13%) 0(0%) 11 (34%)
67 (34%) [69 (97%)] 35 (28%) 65 (75%) |54 (100%)] 11 (34%)

ICI: immunotherapy alone. ICI-C: immunotherapy in comination with chemotherapy.
In parentheses: percentage relative to the total number of patients in each column.
In bold: pvalue lower than 5%

LITO
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Résultats — caractéristiques des patients

O, O, Cohort 1
Patient characteristics '.:!.‘% Cohort 1 '.:!.‘ Cohort 2 Vs
Cohort 2
All Treated Treated (|F():-|V:s|llj(?|- All Treated Treated UZV\?SIL:;_ p-value
patients by ICI by ICI-C Q) patients by ICl by ICI-C 0
Number of patients 197 71 126 86 54 32
Sex 0.201 1.000 0.583
Male 123 (62%) 49 (69%) 74 (59%) 50 (58%) 31(57%) 19 (59%)
Female 74 (38%) 22 (31%) 52 (41%) 36 (42%) 23 (43%) 13 (41%)
Age 0.160 0.987 0.655
<70y 133 (68%) 43 (61%) 90 (71%) 55 (64%) 34 (63%) 21 (66%)
270y 64 (32%) 28(39%) 36 (29%) 31(36%) 20(37%) 11 (34%)
Performance Status (PS) 0.743 0.914
<2 178 (90%) 63 (89%) 115 (91%) 68 (79%) 42 (78%) 26 (81%)
>2 8(11%) 11 (9%) 12(22%) 6 (19%)
PD-L1 expression analysis <0.001
<1% 33(17%) 0(0%) 31(25%) <0.001 10(12%) 0(0%) 10(32%) <0.001
1-49% 97 (49%) 2(3%) 60 (47%) 11 (13%) 0(0%) 11 (34%)
2 50% 67 (34%) 69 (97%) 35 (28%) 65 (75%) 54 (100%) 11 (34%)

ICI: immunotherapy alone. ICI-C: immunotherapy in comination with chemotherapy.
In parentheses: percentage relative to the total number of patients in each column.

In bold: pvalue lower than 5%

ECOG .
PERFORMANCE
SCALE

Rating a patient's well-being

ASYMPTOMATIC

BED BOUND

Complately disabled, Cannos carry on any salf
care. Tataty canfined ta bed o chair .

5 DECEASED
Fatient has passed away.

LITO
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Résultats — sélection des caractéristiques TEP

3 3 - 5 x

sz D6 > T % ) T x

_ 2 © £ > %% & © E & o ® 9 & x =

3 s £ 95 2 3 £ a 2 EES 8 8 g 2

= 8 0 9 5 ¢ g a 9 3 2 =2 2 €& E.o 2 Z 0

S 5 0 2§00z 2 2 Q3 E> F P @ | |

z g I Z2aagpg Iz 9 535 5 552 E 3@ 9 kK
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S o0s % 898 £s %8s 5588 8 88s 2 E s F 8 8

F ® - o« E ©« E F o E F ®» E E E ®» o ®# F o o  + E E 1
0.23 0.22 0.07 0.13 0.07 0.15 0.11 0.15 0.22 0.15 0.14 0.13 0.12 0.12 0.09 0.09 0.10 0.08 0.10 0.11 0.20 0.19 0.15 0.14

°
8
°
5
S

0.32 0.08 0.09 0.12 0.14

o
=
o
4
©
o
3
°
S

0.14 0.14 0.31 0.26 0.14

1

L3 .
TMTV(bone) 0.05 0.23 0.05 0.11 0.04 0.05 0.07 0.05 0.07 0.09 0.07 0.01 0.01 0.20 0.17 0.05 0.03 0.8 2 5 Indlces
sdNHOCmax 0.10 0.37 0.35 0.02 0.05 0.00 0.06 0.04 0.08 0.14 0.13 0.02 0.20 0.18 0.24 0.21 0.15 0.12
maxNHOCmax 0.18 0.40 0.41 0.04 0.05 0.04 0.03 0.03 0.06 0.02 0.04 0.04 0.32 0.27 0.18 0.14
0.6
0.39 031 0.37 0.29

0.14 0.31 0.23 0.00 0.01 0.11 0.04 0.04 0.01 0.12 0.10 0.26

0.15 0.21 0.21 0.07 0.06 0.08 0.03 0.05 0.08 0.02 0.04 0.34 0.40 0.34_041

sdSphericity

minSphericity

- TMTV(plevra) 0.01 0.08 0.05 0.06 0.03 0.05 0.09 0.03 0.03 0.05 0.06 0.1 0.10 0.08 0.08 - 04

sdNHOPmax 0.01 0.2 007 0.02 0.03 0.06 0.17 0.19 0.02 0.09 0.08 0.09 0.05 0.03 0.01

maxNHOPmax 0.11 0.02 0.04 0.03 0.07 0.20 0.21 0.00 0.03 0.03 0.13 0.10 0.03 0.02
- TMTV(others) 024 0.24 0.26 0.17 0.14 0.16 0.03 0.10 0.11 0.23 0.24 0.16 0.18 [+ 82
11 groupes de corrélation avec maxSUVmean -0

. . . , maxSUVmax
R=0,7 dont6indices «isolés » maxSUVpeak
F -0.2 . .
sdSUVmean 11 indices
sdSUVmax
sdSUVpeak - -04
TMTV(lung)

-0.6
Criteres de sélection: littérature, °
sd plutét que min/max )
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Résultats — analyse uni-multivariée

8% Cohorte 1

LITO

Feature (cut-off)

HR

Univariable analysis
95% CI pvalue

|Age ]
<70y
270y

Sex
Female
Male
PD-L1 expression analysis
<1%
1-49%
2 50%
Treatment
ICI
ICI-C
Performance Status (PS)
<2
=2
[TmTv |
High (> 82.6 cm’)
Low
|SD max |
High (> 16.07)
Low
|SLR |
High (> 0.72)
Low
maxSUVmax
High (> 15.7)
Low
|sd5phericity I
High (> 0.09)
Low
[sdNHOCmax |
High (> 0.23)
Low
| sdNHOPmax |
High (> 0.20)
Low
| TMTV(pleura) 1
High (> 2.16 cm’)
Low
| TMTV(bone) |
High (> 0.58 cm’)
Low
TMTV(others)
High (> 7.85 cm’)
Low

1.8

1.31

1.43

0.88

1.02

172

0.48

0.49

0.39

0.79

051

0.54

0.64

0.49

0.57

0.77

[1.23-2.64] 0.003

[0.88-1.96]  0.179
[0.83-2.47]  0.197

[0.58-1.36] 0.575

[0.69-1.50]  0.922

[095-3.14]  0.075

[0.33-0.70] < 0.001

[0.33-071]  <0.001

[0.17-0.88]  0.024

[054-1.15]  0.219

[0.35-0.74] < 0.001

[0.35-0.83] 0.006

[0.43-093]  0.019

[0.29-0.83] 0.008

[0.39-0.84]  0.004

[0.43-1.37] 0.37
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Résultats — analyse uni-multivariée

f':z’;% Cohorte 1

Patient’s age

TMTYV - Total Metabolic Tumor Volume

SDmax - normalized distance between
the two most distant lesions

sdSphericity - standard deviation of
Sphericity over all lesions

TMTV(pleura) - Total Metabolic
Tumor Volume of pleural metastatic lesions

SLR - spleen to Liver uptake Ratio

Alllesions>4suv = NSCLC Pro LiEEx
Model

LITO

Feature (cut-off)

HR

Univariable analysis

95% CI

pvalue

HR

95% CI

Multivariable analysis

pvalue

|Age

<70y
=270y
Sex
Female
Male
PD-L1 expression analysis
<1%
1-49%
2 50%
Treatment
ICI
ICI-C
Performance Status (PS)
<2
=2

[T™mTV

High (> 82.6 cm’)
Low

|SD max

High (> 16.07)
Low

|SLR

High (> 0.72)

Low
maxSuVmax

High (> 15.7)

Low

| sdsphericity

High (> 0.09)

Low
sdNHOCmax

High (> 0.23)

Low
sdNHOPmax

High (> 0.20)

Low

| TMTV(pleura)

High (> 2.16 cm’)

Low
TMTV(bone)

High (> 0.58 cm?)

Low
TMTV(others)

High (> 7.85 cm’)

Low

1.8

1.31
1.43

0.88
1.02
172
0?48
0.49
D.-SQ
0.79
D.‘51
0.54
D.-E;-'J
0.49
D.-ST

0.77

[1.23-2.64]

[0.88-1.96]
[0.83-2.47]

[0.58-1.36]

[0.69-1.50]

[0.95-3.14]

[0.33-0.70]

[0.33-0.71]

[0.17-0.88]

[0.54-1.15]

[0.35-0.74]

[0.35-0.83]

[0.43-0.93]

[0.29-0.83]

[0.39-0.84]

[0.43-1.37]

0.003

0.179

0.197

0.575

0.922

0.075

< 0.001

< 0.001

0.024

0.219

< 0.001

0.006

0.019

0.008

0.004

0.37

2.27

0.6
0.51

0.48

0.64

0.49

[1.52-3.39]

[0.40-0.91]

[0.34-0.75)

[0.21-1.11)

[0.42-0.98]

[0.29-0.84]

<0.001

0.016

< 0.001

0.087

0.04

0.009




Univariable analysis Multivariable analysis
Feature (cut-off) ¥s ! ¥

RéSUltatS — analyse uni_mUltiva riée = | HR 95% CI pvalue HR 95% Cl pvalue

<70y - -
270y 1.8 [1.23-2.64] 0.003 2.27 [1.52-3.39] <0.001 -

.‘.'. Sex
" COhorte 1 Female
Male 1.31 [0.88-1.96] 0.179
PD-L1 expression analysis
<1% 1.43 [0.83-2.47] 0.197
1-49% -
2 50% 0.88 [0.58-1.36] 0.575
Treatment
ICI -
ICI-C 1.02 [0.69-1.50] 0.922
Performance Status (PS)
<2 -
=2 1.72 [0.95-3.14] 0.075
[T™mTV |
High (> 82.6 cm’) - -
Low 0.48 [0.33-0.70]  <0.001 0.6 [0.40-0.91] 0.016
|SD max |
High (> 16.07) = =
Low 0.49 [0.33-0.71] < 0.001 0.51 [0.34-0.75] < 0.001
|SLR 1
High (> 0.72) - -
Low 0.39 [0.17-0.88] 0.024 0.48 [0.21-1.11] 0.087
: maxSUVmax
- : High (> 15.7) -
Low 0.79 [0.54-1.15] 0.219

o 100 200 300 400 E.[I-:I 600 700 800 900 1000
Time in days |sd5phericity |

Number at risk High (> 0.09) - -
Low 0.51 [0.35-0.74] <0.001 0.64 [0.42-0.98] 0.04
sdNHOCmax
High (> 0.23) -
Low 0.54 [0.35-0.83] 0.006
600 700 800 200 1000 stHoPmax
High (> 0.20) -
Low 0.64 [0.43-0.93] 0.019
| TMTV(pleura) 1
High (> 2.16 cm’) - -
Low 0.49 [0.29-0.83] 0.008 0.49 [0.29-0.84] 0.009
TMTV(bone)
High (> 0.58 cm’) -
Low 0.57 [0.39-0.84] 0.004
TMTV(others)

A) == High-risk S* Low-risk

Survival probability

High-isky 55 50 38 32 28 19 15 12 8 4 1

Low-risky 142 139 132 123 113 105 99 86 8 70 61

0 100 200 300 400 500
Time in days

High (> 7.85 cm’) =
Low 0.77 [0.43-1.37] 0.37




Univariable analysis Multivariable analysis
Feature (cut-off) ¥s ¥

RéSUltats — analyse uni_mUltiva riée = | HR 95% CI pvalue HR 95% Cl pvalue

<70y - -

=270y 1.8 [1.23-2.64] 0.003 2.27 [1.52-3.39] <0.001 -
.‘."

“ COhorte 1 . Female

Male 131 [0.88-1.96] 0.179
PD-L1 expression analysis
<1% 1.43 [0.83-2.47] 0.197
1-49% -
250% 0.88 [0.58-1.36] 0.575
Treatment
Icl -
IcI-c 1.02 [0.69-1.50] 0.922
Performance Status (PS)
<2 -
22 1.72 [0.95-3.14] 0.075
[T™mTV |
High (> 82.6 cm’) - -
Low 0.48 [0.33-0.70]  <0.001 0.6 [0.40-0.91] 0.016
|SD max |
High (> 16.07) - -
Low 0.49 [0.33-0.71]  <0.001 0.51 [0.34-0.75]  <0.001
|SLR 1
High (> 0.72) - -
Low 0.39 [0.17-0.88] 0.024 0.48 [0.21-1.11] 0.087
maxSUVmax
High (> 15.7) -

0 100 200 200 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000 Low 0.79 [0'54-1'151 0.219

Time in days Time in days Istphericity I

Number at risk Number at risk High (> 0.09)
14 1 Low 051 [0.35-0.74] <0.001 0.64 [0.42-0.98] 0.04
Highrisk 55 50 38 32 28 19 15 12 8 4 1
LowrskiClH 55 53 50 47 44 41 39 3 3 3 33 sdNHOCmax
HighfiskiCkCH 39 36 28 24 22 15 12 10 7 4 1 High (> 0.23) -
Low 0.54 [0.35-0.83] 0.006
0 100 200 300 400 500 600 700 800 200 1000 o 100 200 300 400 500 600 700 800 200 1000 stHoPmax
Time in days Time in days
High (> 0.20) -
Low 0.64 [0.43-0.93] 0.019
| TMTV(pleura) 1
High (> 2.16 cm’) - -
Low 0.49 [0.29-0.83] 0.008 0.49 [0.29-0.84] 0.009
TMTV(bone)
High (> 0.58 cm’) -
Low 0.57 [0.39-0.84] 0.004

A) == High-risk 588 Low-fisk B) = High-isk(Cl) 8¢ Low-risk(ICl) &= High-fisk(CI-C) =+ Low-risk(ICI-C)

robability

5050

Survival probability

Survival

Low-risky 142 139 132 123 13 105 9 86 78 70 61

TMTV(others)

High (> 7.85 cm’) =
Low 0.77 [0.43-1.37] 0.37




Résultats — validation croisée 5 folds x 100 fois

f'éi’;% Cohorte 1

0s- -1 LV,
* * O
% el
05 rate Age PD-L1 expression TMTV NSCLC-Pro
| | cut-off =70y cut-off =1%  cut-off = 82.6 cm’ model
a7 - 1V'05
Low-risk 78% 77% 80% 82%
x High-risk 67% 65% 67% 55%
5 2y-05
e Low-risk 61% 56% 65% 67%
45% 40% 23%

$ _‘?'_ High-risk 42%

PDL1 expression Age TV NSCLC Pro model
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Résultats - validation externe

8338 Cohorte 2

. HlnrHisk. Low-risk

100

075
z
3
2
[
2050
®
Z
z
5
7]

025

0.00

0 100 200 300 400 500 600 700 800 900 1000
Time in days
Number at risk
High-isk{ 39 29 24 16 15 13 1 8 6 6 4
Low-isk) 47 42 38 34 33 32 31 29 28 27 24

0 100 200 300 400 500 600 700 800 900 1000
Time in days
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Résultats - validation externe

r'éii‘ Cohorte 2

1y-0S  2y-OS

ooz, LOW-risk 82% 67%
e . .
High-risk 55% 23%
A 27% 44%

O e o ""%_
ime in days "“
High-risk 39% 21%
High-risk) 39 29 24 16 15 13 11 8 6 6 4 Ig rIS 0 0
Low-risk) 47 42 38 34 33 32 31 29 28 27 24
0 100 200 300 400 500 600 700 800 200 1000
Time in days
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Résultats - validation externe

Cohorte 2

= High-isk(ICHC) - Low-risk(iGHC) <= High-iskCl) &+ Low-riskICl)

100
075
Z
1
F
2
[0s0
s
=
2
5
@
025
p=0.00013
boo H— i
0 100 200 300 400 500 600 700 800 900 1000
Time in days
Number at risk
High-iskaci-cf 13 9 T 5 5 4 4 3 2 2 1
Low-isk(CHCH— 19 16 14 10 9 8 7 T 7 6 4
High-risk(ICI} 26 20 17 11 10 9 T 5 4 4 3
Low-isk(Cly 28 26 24 24 24 24 24 22 21 21 20
0 100 200 300 500 600 700 300 200 1000
Time in days
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Résultats - validation externe

Cohorte 2 dg» Cohorte 1 dgssh Cohorte 2

S+ High-risk(iCIC) ~+* Low-isk(IC-C) <~ High-isk1Cl) =% Low-risk(iCl) =+ Cohot1ICI = Cohort1ICI-C == Cohort2ICl = Cohort2IC-C
100 1.00
075 075
z z
3 3
3 H
senu,so G050 g
s s i
= z i
2 (2 i
5 5 i
@ * H
é H i H
025 025 4 H i i)
p=0.00013 p=0073 ! : ; !
o000 0.00 ; ' i :
0 100 200 300 400 500 500 700 800 900 1000 ° 100 200 300 400 500 600 700 800 900 1000
Time in days Time in days
Number at risk Number at risk
High-isk(IC-CH 13 9 7 5 5 4 4 3 2 2 1 Cohorttict{ 71 67 60 55 50 45 42 39 38 35 33
Low-isk(CHCH— 19 16 14 10 9 8 7 T 7 6 4 Cohort1iCI-C1 126 122 110 100 91 79 72 59 48 39 29
High-risk(ICI} 26 20 17 11 10 9 T 5 4 4 3 Cohor2ICl{ 54 46 41 35 34 33 31 27 25 25 23
Low-risk(ICI}f 28 26 24 24 24 24 24 22 21 21 20 Cohort2IC-C1-— 32 25 21 15 14 12 1 10 9 8 5
0 100 200 300 400 600 700 800 900 1000 0 100 200 300 600 700 800 9200 1000

400 500
Time in days
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Résultats — score METRICS

7 Comparison with a non=radiomic approach or proof of added clinical
METRICS Tool v1.0 Iterm#24 0.0293 ®ves O No
value.
Please fill out all conditions first for relevant sections and then all active items to calculate METRICS score. lem#25 7 Comparison with simple or dassical statistical models 0.0176 @ Yes O No
Please note that default option is "Na", Testing
7 Stands for explanation of items and conditions. Item#26 7 Internal testing 0.0375 OvYes ®No
C | Stands for conditional flems or sections. Item#27 7 Extemal testing 0.0748 ® Yes O No
hems/Conditions Definitions Weights  Options Open Science
Stuely Design lem#28 7 Data avalabity 0.0075 O Yes ® No
7 Adherence o radiomi machine learning-specifi B .
fr—" 00368 @ Yes O No Item#29 ? Code availability 0.0075 O Yes ® No
guidelines Hem#30 7 Model availability 0.0075 @ Yes O No
hem#2 » Ebgiblity criteria that descrive a representative study population 0.0735 @ ves O No Total METRICS soore: _ 894%
Hem#3 7 High-quality reference standard with a dear definition 00918 ®ves ONo Quality cate . Excellent
Imaging Data * Publication ID:
ltem#4. 7 Multi=center 00438 ® ves O No
hemts ? Clinical wransiatabily of the imaging data source for radiomics analysis 0.0282 @ Yes O No 1f you publish any wark which uses this tool, please cite the following publication:
Hem#e ? | Imaging protocol with acquisition parameters 00438 ®Yes O No Kocak B, Akinci D'Antonoli T, Mercalda N, et al. METhodological RadiomICs Score (METRICS):

Item#7 7 The interval between imaging used and referance standard 0.0282 ®Yes ONo a quality scoring tool for radiomics rescarch endorsed by EuSoMIL Insights Imaging. 2024:15(1):8.
Published 2024 Jan 17. doi: 10.1186/513244-023-01572-w

Segmentation ©

Condition#1 7 Does the study include segmentation? ® ves O No

Condltion#2 ? | Does the study include fully O Yes ® No

Hem#d 7 Transparent description of segmentation methadalogy 0.0337 ®ves ONo

Hem#g 7 Formal evaluation of fully automated segmentation C 0.0225 Yes No

7 Test set segmentation masks produced by a single reader o automated .
ltem#10 0.0112 O Yes ® No

tool

Image Processing and Feature Extraction

Condition#3 7 Doas the stud: fed fi i @ Yes O No
7 Appropriate use of image preprocessing lechiniques with ransparent -
Hem#11 0.0622 ®Yes ONo
description
hem#12 7 Use of standardized feature extraction software 0.0311 @ Yes ONo

? Transparent reporting of feafure extraction parameters, otherwise
Htem#13 0.0415 ®vYes ONo
providing a default configuration statament

e https://metricsscore.github.io/metrics/METRICS.html

Condition¥5 7 Does the study include end-to-and deep leaming? O Yes ®No
Hem# 14 ? Removal of non-robust features C 0.0200 O Yes ® No
Item#15 7 Removal of redundant features C 0.0200 ®Yes ONo
Hem#16 ? Appropriateness of dimensicnalty compared fo data size C 0.0300 ®vYes ONo
Hem#17 ? d-to-end pipelines C 0.0200 Yes No
Preparation for Modeling

hem#18 ? Proper data partitoning process 0.0589 ®Yes O No
Hem#18 7 Handling of confounding factors 0.0300 ®Yes ONo
Metrics and Comparison

Item#20 7 Use of appropriate performance evaluation metrics for task. 00352 ®ves ONo
Hem#z1 ? Consideration of uncertainty 0.0234 ®ves ONo
hem#22 » Calibration assessment 0.0176 O Yes & No
em#23 ? Usa of uni-parametric imaging or proof of its inferiority 0.0117 ®Yes ONo
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https://metricsscore.github.io/metrics/METRICS.html

Module NSCLC-Pro Score dans LIFEx

Step 3: Calculate the NSCLC-Pro Score*

Open Predictive Models toolbox.

Update model parameters by clicking on | 3{

Run the model @,

the prediction result is displayed.

sorv) 4
Sonor 1040 &
weghi gl 50

TMTV fem3]- 298 077
s fom] 21 81

KD

oMV b, 1 03800
SOSghariety. 0076

Spioeniver [SUMISLIV] O 7626
TTY_Pis e, O

Age, size and weight are filled in automatically from the Dicoms header fields. If these data
are missing, you can complete them manually, as they are required for the score calculation.

*. NSCLC-Pro Score is the subject of a declaration of invention. Please contact contact@lifexsoft.org for further information.
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Résultats — 2¢™e validation externe et indépendante !

8338 Cohorte 3

Score = Centre=Brest == Centre=Morlaix

1.001
@ 0751
c
3
1]
1]
o
- 0.501
E
[1]
fs}
]
0 251

0.00

0 500 1000 1500 2000
Temps (jours)
Number at risk
© Centre=Brest{ 205 101 42 14 0
o
& GCentre=Morlaix{ 59 34 19 5 1
0 500 1000 1500 2000

Temps (jours)

R. Abgral’-2, D. Bourhis™2, V. Bourbonne?3, K. Amrane?, C. Le Meur?,
M. Geier®2, R. Floch', K. Kerleguer’, P. Salalin'-2

1: Molecular Imaging and Radiotheranostic Department, University Hospital of Brest, Brest, France
2: UMR 1304 Inserm GETBO, Brest, France

3: Radiotherapy Department, University Hospital of Brest, Brest, France

4: Oncology Department, Regional Hospital of Morlaix, Morlaix, France

5: Thoracic Oncology Department, University Hospital of Brest, Brest, France

264 patients avec CBNPC traités par
ICl+chimio en 1¢ et 2°M¢ ligne

| BARCELONA

OCTOBER 4-8, 2025
eanm25.eanm.org
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Résultats — 2¢™e validation externe et indépendante !

f’éii‘ Cohorte 3

Probabilité de survie
o o =
[4,] ~ =
(=] (4] (=]

<

]

3]
L

p < 0.0001

2

o

=]
|

Score —F Score=High-risk — Score=Low-risk

Number at risk

High-risk | 77
sk 187

500

1000
Temps (jours)

26 11
109 50

1500

17

2000

0

500 1000
Temps (jours)

1500

1y-OS 2y-
Low-risk 82% 67%
High-risk 55% 23%
A
o0z, LOW-risk 2% 62%
“ @
High-risk 39% 21%
A
on.  LOW-TiSK 72% 54%
:;;g& : .
High-risk 47% 30%
A 25% 24%
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Conclusion

, mﬁ Patient’s age
» Développement sur une cohorte . .
retrOSpeCtlve de 197 patlents 5o agé? TMTYV - Total Metabolic Tumor Volume
> +

SDmax - normalized distance between

R
. "o a4 @
O @"‘ the two most distant lesions
+
% 5

e Signature simple et interprétable s
. : sdSphericity - standard deviation of

= age + 5 indices TEP avant traitement

. . , .‘.:' ‘) Sphericity over all lesions
* Performances prognostiques confirmées v ’ +
sur 2 cohortes indépendantes \ TMTV(pleura) - Total Metabolic
) . Tumor Volume of pleural metastatic lesions
v Total = 350 patients de 3 centres +
v ICl ou ICI+C - 18" ou 28™e ligne % SLR - spleen to Liver uptake Ratio
. : Alllesions>4SUv =  NSCLC Pro ggex
« Module NSCLC-Pro model disponible 7 Mode| &5

dans LIFEx pour validation externe
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