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Baseline, On-treatment & Progression biopsies
Both 2nd and 1st line settings

THE PIONEER STUDY DESIGN
Assess, Understand & Overcome ICI resistances in advanced NSCLC

Fabrice Barlesi, MD, PhD

A comprehensive biomarkers assessment, thanks to 
the public/private PIONeeR consortium

Barlesi F, et al. WCLC 2019 (P1.04-30); Barlesi F, et al. ESMO 2020 (LBA53), 
Leca et al, SITC 2021, Ghezali et al, SITC 2022 (p 701)
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Missing values 
imputation

V1 V2 V3 V4
Pat1 12 3 75
Pat2 58 48 9
Pat3 94 52 8
Pat4 19 48
Pat5 28 54 1
Pat6 83 2
Pat7 47 48

V1 V2 V3 V4
Pat1 12 69 3 75
Pat2 58 48 9 52
Pat3 94 52 18 8
Pat4 34 19 48 42
Pat5 28 54 23 1
Pat6 83 52 2 6
Pat7 47 48 9 8

Missing values (53%) were
imputed by median
(continuous variable) or mode 
(categorical variable) 

GENERATE A MULTIMODAL PREDICTIVE SIGNATURE 
Aim: predict patients deriving the largest long-lasting PFS benefit

Fabrice Barlesi, MD, PhD
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Machine learning models
applied to selected
biomarkers to select the 
most predictive model
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Benzekry, Clin Pharm Ther, 2020, Artificial intelligence and mechanistic modeling for clinical decision making in oncology
Greillier L, et al. AACR 2022 (LB120)
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To date, 155 pts treated with Chemo/Pembrolizumab

PATIENTS CHARACTERISTICS & OUTCOMES
Overall, 350 pts included to date - Focus on the 1st line setting*

PFS outcomes in line with reported results

Fabrice Barlesi, MD, PhD

SEX
M 101 (65%)
F 54 (35%)

AGE
<70 127 (82%)
≥70 28 (18%)

ECOG
0 68 (44%)
1 86 (56%)
Unknown 1

TOBACCO 
HISTORY

Current 55 (37%)
Never 7 (4.7%)
Previous 88 (59%)
Unknown 5

* See Greillier L, et al. AACR 2022 (LB120) for the results for the 2nd line setting

PD-L1 
EXPRESSION

≥1% 43 (35%)
<1% 81 (65%)
Not interpretable 31

BIOPSY SITE
Metastasis 51 (38%)
Primitive tumor 85 (62%)
Unknown 19

HISTOLOGY

ADK 98 (84%)
Others 4 (3.4%)
Squamous 15 (13%)
Unknown 38

TREATMENT
anti-PD1 6 (3.9%)
anti-PDL1 0 (0%)
PEMBRO+CHEMO 149 (96%)

RECIST

CR 8 (7.1%)
PD 4 (3.5%)
PR 60 (53%)
SD 41 (36%)
Unknown 42

155 pts 53 17 0
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RESULTS: STANDARD ANALYSIS
Biomarkers associated with PFS (1st line setting only) 

Fabrice Barlesi, MD, PhD

Selected PFS curvesGlobal Table (Univariate/Multivariate Analyses)

UV= univariable, MV = multivariable, **** = p<0.0001, *** = p<0.001, ** = p<0.01, * = p<0.05

Albumin Alkaline phosphatase
UV MV

Variable HR p HR p
Albumin 0.71 (0.55 - 0.92) ** 0.47 (0.31 - 0.7) ***
Alkaline phosphatase 1.5 (1.3 - 1.8) **** 1.4 (1.2 - 1.7) ***
C reactive protein 1.6 (1.3 - 2.1) *** 1.9 (1.3 - 2.7) ***
Chlorine 0.66 (0.51 - 0.85) ** 0.6 (0.43 - 0.82) **
Circulating Monocytes 1.4 (1.1 - 1.7) * 1.6 (1.2 - 2.2) **
VEGFR1 1.4 (1 - 2.1) * 1.9 (1.2 - 2.8) **
Platelets 1.3 (1 - 1.6) * 1.5 (1.2 - 2) **
ASAT 1.3 (1 - 1.6) * 1.7 (1.2 - 2.5) **
PD-L1 ≥ 1% 2.2 (1.2 - 3.8) ** 2.7 (1.3 - 5.7) **
Prothrombin rate 0.65 (0.49 - 0.87) ** 0.55 (0.35 - 0.87) *
Total bilirubin 1.5 (1.2 - 1.9) *** 1.6 (1.1 - 2.3) *
Circulating Neutrophils 1.3 (1 - 1.6) * 1.4 (1.1 - 2) *
Vascular Micro-particles 1.6 (1.1 - 2.2) ** 1.7 (1.1 - 2.7) *
Circulating Leukocytes 1.4 (1.1 - 1.7) ** 1.5 (1 - 2.1) *
Stromal Monocytic MDSC 0.55 (0.31 - 0.98) * 0.27 (0.081 - 0.92) *
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Prediction of the 1-year PFS with 83% sensitivity

Training set (n=116, 75%), Testing set (n=39, 25%)

RESULTS: MACHINE LEARNING
Biomarkers associated with PFS (1st line setting only) 

Fabrice Barlesi, MD, PhD

A 15-biomarkers signature
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• Our 15-biomarkers signature includes clinical, biological, tissue and circulating biomarkers  

• Our predictive algorithm achieves good c-index and AUC in both cross-validation and testing set cohorts

• Variability of the cross-validation results is due to multiple samples still remaining to be processed; the 
completion of the study is expected in 2023

• The predictive model will be dissected at the pathophysiological level and an external validation will be 
performed on other cohorts

CONCLUSIONS
A multimodal signature predicts the 1st line chemo/ICI benefit in advanced NSCLC pts

Fabrice Barlesi, MD, PhD
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