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PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell
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3 struggles (at least)

Struggle1 Low response rate to ICI
Struggle 2  Prediction of response to ICI

Struggle 3 Overcome resistance to ICI



Struggle 1: low response rate

Initial response 1-year response 5-year response
~20% ~15% ~5%

Acquired
resistance

Primary
resistance

Memon et al., Cancer Cell 2023



Exclusion of antigen-
presenting cells

Loss of calreticulin

Activation of
Wnt-B-catenin pathway

Soluble PD-L1,
exosomal PD-L1

Low mutational burden
Inhibition of chemotactism

Endothelial dysfunction,
inhibition of extravasation

HLA LOH, loss of B2M
Loss of immunoproteasome
Epigenetic regulation

Defect in JAK-STAT
pathway

Transcription factors :
Smad, Snail, Twist

Inhibition of
innnate immunity

Inhibition of priming
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No correspondance
between antigens and
TCRs

Exclusion of effector cells
out of TME

Loss of heoantigen
expression

Insensitivity to IFNg

Epithelial-mesenchymal
transition

Histological transition to
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Oncogenes : AKT, EGFR,
JAK-STAT, ALK, ROS,...
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Somatic mutations
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Tumour suppressor genes :
PTEN, STK11, PBRM1, TP33,
KEAPT,...

Microbiome
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Inhibitory tumour cells
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Stromal cells
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Endothelial cells

Immunosuppressive
immune cells

Immune checkpoints

Cytokines

Adenosine

Prolonged exposition to
antigens

Nutritional deficiency
Hypoxia HIF family

Tryptophane IDO-1

Adaptive immunity : Tregs,
Bregs

Innate immunity : M2-type
macrophages, tolerogenic
dendritic cells

TIM3, LAG3, VISTA,
CTLA-4, TIGIT,...

TGFB, IL-10,
PGE2, VEGF, chimiokines,...



Inactivation Disactivation Dodging
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Innate iImmunity
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B cells

tumor cell

CCL3/4/5/T IL-2/6/INF-w/IFN-a  GM-SCF

cytokine release

Jiang et al., Cancer Cell Int 2025
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Plasticity vs immunoediting
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Savy et al, Trends Cancer 2029



Plasticity vs immmunoediting
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Fixation of adaptive phenotype
through mutation

Modification of the plasticity-induced
phenotype through mutation

Savy et al, Trends Cancer 2029



Tumor cell

Burger et al., Royal Society Open Science 20227



Struggle 2 : prediction of response

50%

25%

Response rate

0%

PDL1 <1% PDL1 75-100%

Akhtar et al, Diagn Pathol 2021 Garon et al, NEng J Med 2015
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Neutrophil-to-lymphocyte ratio
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Epigenetic sighature

—— EPIMMUNE positive
—— EPIMMUNE negative

Log-rank p<0-0001
HR=0-080 (95% Cl 0-017-0-373);
p=0-0012
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Duruisseaux et al,, Lancet Respir Med 20138



