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OBIJECTIVE

Immune checkpoint inhibitors (ICls) have revolutionized treatment of various cancers. They act
by releasing the brakes on immune responses to permit immune-mediated tumor cell killing.
Many ICls are also associated with immune-related adverse events (irAEs), including liver injury?.
Of patients treated with the ICl ipilimumab, 7% exhibit signs of liver injury, e.g., alanine
aminotransferase (ALT) elevations?. Ipilimumab targets CTLA-4, an inhibitory cell surface protein

expressed on activated T cells. One hypothesis for ipilimumab-mediated liver injury is that CTLA-

4 inhibition is permissive for normally suppressed de novo T cell responses to liver antigens. We
applied a quantitative systems toxicology (QST) model of biologics-mediated liver injury

(BIOLOGXsym™) to investigate this hypothesis.

SimulationsPlus

METHODS

* BIOLOGXsym represents liver parenchymal and nonparenchymal cell dynamics, such as
innate and adaptive immune responses. The modeled adaptive immune response leverages
CD8* T cell responses specific for hepatocyte-expressed antigen as previously described>*.

* |pilimumab was modeled as inhibiting early regulatory signaling in the T cell activation
cascade, leading to a net increase in T cell avidity for hepatocyte-expressed antigen and
aberrant expansion of hepatocyte specific CD8* T cells.

* Variability in ipilimumab pharmacokinetics, patient anthropometric characteristics, and liver

biochemistry were not included.

RESULTS

ALT results of simulated ipilimumab administration in a SimPops (N>500)
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Pairwise analysis of VP parameters demonstrated associations between lower

avidity and delayed peak ALT and higher initial naive CD8* T cell numbers and
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Virtual patients (VPs) recapitulating five clinically reported cases of
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confirmed to be similar to

reported observations, where

dynamic variability can be

interrogated by parameter
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CONCLUSION

The undeniable benefit of ICls is tempered by the risk of irAEs, which are
poorly understood and therefore difficult to avoid. These results provide an
initial demonstration of how QST can be applied to explore mechanistic
hypotheses and identify key drivers of ICl liver injury. Further, these results
set the stage for collaborations to generate additional data to inform key
parameters, confirm/refute assumptions, and improve our understanding of

these important safety concerns. Supported by NIH-R44TR003535.
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