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Different types of immunotherapy

• Cellular immunotherapy
• Dendritic cell therapy

• CAR-T cell therapy

• Antibody therapy
• Anti-PD(L)1

• Anti-CTLA4

• …



2 major immune checkpoint blockers

• CTLA4:
• Works more on the T-cell priming stage

• PD1/PDL1:
• Acts more on tumor microenvironment
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Tumor Antigens

• Tumor antigen is an antigenic
substance produced in tumor cells, 
i.e., it triggers an immune response 
in the host.

• Neo-Antigen: 
• newly formed antigens that arise from

mutated tumor proteins

• May help predict sensitivity to I-O



Neo-antigens

• Higher number of DNA mutations are assocated with higher number
of candidate peptides, and results in an increased probability of 
successfully presented neo-antigens

• TMB = Tumor mutational burden
• total number of mutations per tumor (when assessed by WES)

• Normalized to mutations per megabase by gene panel assays



TMB (tumor mutational burden)

• Role of TMB in immunotherapy remains controversial, since not all 
mutations produce neoantigens
• Sometimes minimal mutational burden causes  strong anti-tumor response (if 

high quality neoantigens)

• Often cutoff of 10mut/Mb is used for response to IO when Foundation
assay is used

• Positive correlation between TMB and Tumor Neoantigen Burdon (TNB)



• Association in melanoma, lung and bladder cancer

• No association in breast, prostate and brain cancer



• Anal, biliary, cervical, endometrial, salivary, thyroid, 
vulvar carcinoma, mesothelioma, NET, SCLC

• 105 TMB high (≥10)

• ORR 29%



Relation between TMB and MSI



MSI and immunotherapy

• ORR 53%, durable

• 12 different tumor types



MSI and immunotherapy

• ORR 33%

• Previously treated mCRC



MSI and immunotherapy

• JCO, march 2018

• ORR 55%

• JCO, oct 2021

• ORR 69%



KEYNOTE-177: Pembrolizumab vs Chemotherapy 
for MSI-H/dMMR Metastatic CRC

NEJM 2020



TNB (tumor neo-antigen burden)

• Emerging biomarker

• Many algorithms (computational pipelines) try to predict neo-antigens
• Based on peptide affinity with MHC

• Tumor epitope selections alliance
• Bioinformatics consortium with scientists from neo-antigen research groups

• Independently mine the open database of tumor sequencing, predict potential neoantigens
and rank candidate peptides.

• TNB correlates with tumor-infiltrating lymphocytes



TNB (tumor neo-antigen burden)

• Limitations:
• Cut-off value unknown

• Intra-tumoral heterogeneity (local / between primary and M+)

• Difficulty of exploring the entire tumor through a partial biopsy

• Several obstacles hinder the patient immune response, such as the loss of HLA

• Maybe quality more important than number,…
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Immune suppression markers

• Lymphocyte-activation gene 3 (LAG-3)
• Expressed on activated cytotoxic T cells and regulatory T cells

• Increased expression can promote T-cell exhaustion

• Preclinical: when PD1 pathway is blocked, LAG-3 may be upregulated

ASCO 2021
Relatlimab = human IgG4 LAG3 Ab



Immune suppression markers

• Tregs (regulatory T-lymphocytes) or suppressor cells
• Suppress immunity

• Negative biomarker for IO

• Myeloid-derived suppressor cells
• Suppress immunity

• Negative biomarker for IO
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Inflamed tumor markers: PDL1
• PDL1 may be expressed on tumor and/or immune cells (0-100%)

• Varies by tumor type, histology, location and line of therapy

• Cut-off for high PDL1 differs among tumor types and line of therapy



Inflamed tumor markers: PDL1
• TPS score = Tumor proportion score

• CPS score = Combined positivity score

• Tumor cell and immun cell area



Inflamed tumor markers: Tumor infiltrating
lymphocytes (TILS)

• Cytotoxic T cells and Natural killer cells

Conclusion: High intratumoral, stromal, or invasive marginal but not circulating
CD8+ T cells, can predict outcomes in patients with ICIs therapy accross
different cancers



Tertiary lymphoid structures

• The presence of mature tertiary lymphoid
structures (composed of a T cell zone and 
a B cell zone that forms a germinal center) 
is an independent predictor of response to 
IO



Future

• Machine learning models (integrating genomic, molecular, 
demographic and clinical data): cfr recent publication in nature 
biotechnology (nov 2021)

• mRNA inflammation signatures

• Microbiome

• …..



The story is very complex !



Thanks for your attention


