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► T lymphocytes



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



Naive repertoire

Immune 
repertoire

amplification
clonale

amplification
clonaleAntigen(s)

clonal
amplification

clonal
amplification

'Adaptative' immunity: it's all about repertoire

adapted from Xing Y, Hogquist KA. Cold Spring Harb Perspect Biol 2012;4:a006957.



► CTLA-4 and PD-1: physiological inhibitors of T cell activation
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Antigenic stimulation: priming and activation via CD28/B7
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Antigenic stimulation: inhibition by CTLA-4
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Antigenic stimulation: inhibition by PD-1
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Antigenic stimulation: CTLA-4 and PD-1 inhibitions at distinct locations



► Blocking the CTLA-4 and/or PD-1 pathways



Blocking the CTLA-4 and/or PD-1 pathways

Blocking the CTLA-4 inhibitory pathway

Blocking the PD-1 inhibitory pathway

anti-CTLA-4:

anti-PD-1:

ipilimumab
tremelimumab

nivolumab
pembrolizumab

anti-PD-L1: atezolizumab
durvalumab
avelumab

IgG1
IgG2

IgG4
IgG4

IgG1
IgG1
IgG1

Atezolizumab European Summary of Product Characteristics; Avelumab European Summary of Product Characteristics; Durvalumab European Summary of Product Characteristics; 
Ipilimumab European Summary of Product Characteristics; Nivolumab European Summary of Product Characteristics; Pembrolizumab European Summary of Product Characteristics;
Tremelimumab European Summary of Product Characteristics.



BRAF, V-RAF murine sarcoma viral oncogene homolog B1; CTLA-4, cytotoxic T-lymphocyte antigen 4; PD-L1, programmed death-ligand 1.
Ugurel S, et al. Eur J Cancer 2020;130:126–130.

Therapeutic progresses for patients with advanced metastatic melanoma

No adequate well-controlled head-to-head clinical trials are available



► Side effects



Side effects: irAEs

► Expected because ctla4-/- or pdcd1-/- mice displayed autoimmunity and 
multiorgan lymphoproliferation1

- (more severe in ctla4-/- than in pdcd1-/- animals)

CTLA-4, cytotoxic T-lymphocyte antigen 4; irAE, immune-related adverse event; PD-L1, programmed death-ligand 1.
1. Chambers C et al. Immunity 1997;7:885–95. 
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► As CD4 helper T cells and Tregs control B cells, the above also applies to 
antibodies7
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Main immunopathogenic mechanisms proposed for irAE

Activation by the microbiome
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Main immunopathogenic mechanisms proposed for irAE



Effects of cytokines or chemokinesActivation by the microbiome Breach of self-tolerance

Main immunopathogenic mechanisms proposed for irAE

Esfahani K, et al. Nat Rev Clin Oncol 2020;17:504–15.



Effects of cytokines or chemokinesActivation by the microbiome Breach of self-tolerance

Cross-reactivity between self 
and tumor antigens

Main immunopathogenic mechanisms proposed for irAE

Esfahani K, et al. Nat Rev Clin Oncol 2020;17:504–15.



Effects of cytokines or chemokinesActivation by the microbiome Breach of self-tolerance

Cross-reactivity between self 
and tumor antigens

Pituitary 
gland

Off-target effects

Main immunopathogenic mechanisms proposed for irAE
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Effects of cytokines or chemokinesActivation by the microbiome Breach of self-tolerance

Main immunopathogenic mechanisms proposed for irAE

Important
It is a mix of autoinflammation (mostly) and autoimmunity

Esfahani K, et al. Nat Rev Clin Oncol 2020;17:504–15.



Most commmonly observed affected organ systems

Esfahani K, et al. Nat Rev Clin Oncol 2020;17:504–15.



Gastrointestinal toxicity after CTLA-4 or PD-1 blockade

CTLA-4 blockade

Samaan MA et al. Nat Rev Gastroenterol Hepatol 2018;15:222–34.
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Gastrointestinal toxicity after CTLA-4 or PD-1 blockade

CTLA-4 blockade PD-1 blockade
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Reproduced with permission from Nat Rev Gastroenterol Hepatol: Samaan MA et al. 2018;15:222–34.
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Summary

► Antibodies blocking the CTLA-4 or PD-1 inhibitory pathways 
increase the number and activity of T lymphocytes activated by their antigen

► CTLA-4 and PD-1 blockades act on tumor-specific but also on non tumor-
specific T cells

► Immune-related adverse events are caused mostly by non tumor-specific T 
cells

► Among the latter, those recognizing gut microbiota are likely to cause GI 
toxicity  


