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BACKGROUND RESULTS

BIOLOGXsym simulations integrating LAMPS-derived st g/m
toxicity mechanisms (Table 1), liver exposure, and the
NHV SimPops predicted plasma alanine aminotransferase
(ALT) >3 X upper limit of normal (ULN) in a percentage of
patients for biologics with known clinical BILI liabilities,
including GGF2 (Sim: 0.7%, Data: 4.6%), tocilizumab (Sim:
8.8%, Data: 0.7-33.8%), ipilimumab (Sim: 15.1%, Data:
10.9%), nivolumab (Sim: 0.7%, Data: 1.4-1.5%), and
infliximab (Sim: 0.7%, Data: 0.7%) (Figure 3A)

* For the negative control bevacizumab, no mechanistic
LAMPS signal was observed, and no ALT elevations were
simulated

While 19.4% of the MASLD SimPops exhibited baseline ALT >3 X ULN (no drug treatment), higher
frequencies of ALT elevations were predicted following treatment with most BlLI-associated biologics,
including tocilizumab (71.5%), ipilimumab (67.7%), nivolumab (76.0%), and infliximab (30.8%),
supporting the hypothesis that MASLD increases susceptibility to BILI (Figure 3B)

CONCLUSION

These results demonstrate that QST
modeling using BIOLOGXsym,
informed by mechanistic LAMPS
data, can predict clinically observed
BILI liabilities for large molecules and
identify increased risk in MASLD
patients.

Oxidative |Mitochondrial Secretome| BSEP

Dysfunction

GGF2 (10, 100, 382 ng/mL)
Tocilizumab (1.6, 5 uM)

Drug development has grown to include biologic treatments that .
address a range of unmet medical needs. However, biologics may
induce liver injury, particularly in contexts such as metabolic
dysfunction-associated steatotic liver disease (MASLD), which has been
associated with increased susceptibility to drug-induced liver injury
(DILI)1-2. While quantitative systems toxicology (QST) modeling
integrating mechanistic in vitro data has been successfully applied to
mitigate small molecule DILI3-, biologic-induced liver injury (BILI)
presents distinct challenges due to extracellular target engagement and
involvement of non-hepatocyte cell types. Microphysiological systems
offer a means to capture these complexities. Here, mechanistic outputs
from a microphysiological system are leveraged in a QST model to .
predict BILI risk in healthy and MASLD patients for a range of biologics.

Nivolumab (0.92, 3.30 uM)
Infliximab (30, 147 pg/mL)
Bevacizumab (165, 426 pg/mL)

Table 1. Summary of key mechanistic assay data from
experiments with the LAMPS model. Significance levels of
Bonferroni-adjusted p-values are denoted by asterisks
(regression: * p < 0.05, ** p < 0.01, and *** p <0.001) and
obelisks (Dunn’s test: T p < 0.05, Tt p < 0.01, and ttT p <
0.001). Pink and red represent a significant decrease in one
test and two tested concentrations, respectively. Light and
dark green represent a significant increase in one test and
two tested concentrations, respectively. White boxes with a
dash indicate no statistically significant change. N/A: not
available. Data accessible at https://eveanalytics.com.
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METHODS

° (A) Hepatotoxicity Simulations in the NHV SimPops
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