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Conclusion

The Tox Navigator supports drug development pipelines by illuminating how early identification of potential

ADRs can lead to more informed decision-making, reduced development costs, and ultimately safer drugs

entering the market. The Tox Navigator aims to foster a dialogue on integrating advanced data analytics

and regulatory insights into preclinical safety assessments, paving the way for more reliable predictions of

drug safety in humans.

Introduction
The accurate prediction of human adverse drug reactions (ADRs) from preclinical toxicology experiments remains a significant challenge in drug development, often leading to costly failures in later stages. PharmaPendium's Tox Navigator offers a novel approach to

improve the translatability of preclinical toxicology findings to human contexts, utilizing regulatory content on marketed and withdrawn drugs. This tool, developed in collaboration with Pfizer facilitate the analysis and investigation of drug candidates' toxicity profiles, is

pivotal in addressing drug attrition and predicting human ADRs.

The Tox Navigator compiles and provides access to extensive toxicity data, including regulatory documents and scientific articles covering animal toxicology studies and human safety data. It features tools for quick analysis of drug candidates' profiles, facilitates adverse

drug reaction (ADR) investigations across different species, and converts animal doses to human equivalent doses (HED).

This innovative new tool supports the 3Rs by promoting the replacement, reduction, and refinement of animal testing through comprehensive data utilization, efficient study design, and detailed ADR investigations. It also enhances the assessment of patient safety early in

the drug development process by providing tools for early identification of safety risks, translational toxicology, regulatory compliance, and better-informed decision-making. These capabilities align with the broader objectives of improving drug safety and efficacy while

adhering to ethical standards in research.
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Exploring Tox Navigator: Understanding Its Functions and Benefits

Translational Tox 
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analysis of drug candidates' 

toxicity profiles.
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thorough ADR investigations 
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ADRs in different species.
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toxicity profiles from regulatory 
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articles.
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Hepatic Necrosis in Rodents
Hepatic Necrosis (HN) has been observed predominantly in

rat species, with only a limited incidence reported in mice.

Notably, instances of hepatic necrosis associated with TKIs in

rats have not successfully translated to human outcomes.

This raises important questions about the suitability of the rat

model as a reliable proxy for assessing HN in humans.

Understanding these discrepancies is crucial for improving the

predictive value of preclinical studies and ensuring the safety

and efficacy of new therapies.

Safety Toxicology Data for Enhancing Translatability of ADRs 

Eq.(1) : The dose by factor method applies an exponent for body

surface area, to convert doses between animals and humans.

EXP= 0,67 for small molecules <100kDa and EXP=1 for

molecule with a molecular weigh exceeding 100kDa.

Eq.(1)

Graph (1): Key Differences in Dose Metrics and Human

Equivalent Dose (HED) calculations across most used

preclinical species and routes of administration allowing

allometric scaling based on body surface area using Equation 1.

Tyrosine Kinase Inhibitors
Tyrosine kinase inhibitors (TKIs) have revolutionized cancer

treatment, with over 70 approved by the FDA by the end of

2024, targeting 34 primary tyrosine kinases. However, the

therapeutic benefits of these agents often come with

significant risks, particularly hepatic injury, which remains a

common side effect of TKI therapy.

Understanding Hepatic Injury
While our understanding of TKI-induced hepatic injury

primarily stems from animal studies and clinical trials, it is

crucial to recognize the variability in toxicity profiles. Our

innovative Tox Navigator tools provide a streamlined approach

to visualize and analyze the risk landscape associated with

TKIs.
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Hepatic Necrosis in Non-Rodents
HN has been observed in non-rodent species, particularly in

dogs; however, the occurrence of HN in rodents does not

consistently translate to non-rodent models, and vice versa.

This inconsistency complicates the assessment of tumor

necrosis across different species. Understanding these

variances is essential for refining preclinical models and

enhancing our ability to predict hepatic responses in humans,

ultimately leading to more effective therapeutic strategies.

Hepatic Necrosis in Human
HN has been reported in humans for only five out of the 72 TKIs currently available in the U.S. market: Imatinib, Ponatinib, Lapatinib, Pazopanib, and Regorafenib. Notably, HN associated with Imatinib and Ponatinib has also been

observed in non-rodent species, such as dogs and monkeys, but not in rodent models. In contrast, Lapatinib, Pazopanib, and Regorafenib exhibited no signs of HN in either rodent or non-rodent species prior to their observation in

clinical trials. The doses at which HN appeared in humans ranged from 0.5 to 25 mg/kg, aligning with the therapeutic dose for these five TKIs. This highlights the complexities of predicting hepatic toxicity across different species.
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