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Fig. 2. Timing of clinical development of anti=CTLA-4, anti=PD-1, and anti-PD-L1 antibodies, from first administration to humans to FDA approval.

Ribas et al., Science 359, 1350—1355 (2018)
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(Priming phase) (Effector phase)
B=Tumor-associated antigen (TAA)
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Antigen-presenting cell T cell Tumor

Cancer attack by activated T cells. Presentation of tumor-associated antigen by MHC
expressed by the antigen-presenting cell leads to the release of an activating signal in
combination with a co-stimulatory signal via the B7-CD28 pathway, resultingin
activation of T cells in the lymph node. Subsequently, activated T cells attack the tumor
by releasing perforin or granzymes.
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I pipeline as a comparison for the antitumor
slocked draning s immune response. The flow of the pipeline
BT dij @ can be insufficient when a blockade impairs
5 flow, as the antitumorimmune response can
/N be insufficient when there is an immune
B oo RO con impairment. The immune enhancement

D approach is illustrated as an increase in flow
Ir d .
postsmen /. S or pressure to return to proper function/flow

the block

l @ with the risk of breaking the pipe (adverse

effects). In contrast, the immune

normalization approach would be to

identify and try to unblock this specific

blockage and restore the flow.

MiguelF. Sanmamed’ and Lieping Chen Cell 175, October 4, 2018
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