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Introduction

Drug development relies on the ability to efficiently translate complex regulatory, preclinical, and clinical data into actionable insights. Critical insights into drug metabolism, transporter interactions, and
toxicological outcomes are often embedded within FDA and EMA approval documents, presents a major challenge to researchers.

PharmaPendium, Elsevier’s regulatory and scientific intelligence solution, integrates these data sources to enable translational research in pharmacokinetics, drug-drug interactions, and mechanistic
toxicology. Recent advances in artificial intelligence, particularly natural language processing and machine learning, provide new opportunities to interrogate unstructured biomedical content at scale.

By applying Al to PharmaPendium, it is now possible to uncover mechanistic associations, identify emergent safety signals, and accelerate hypothesis generation for xenobiotic metabolism and disposition.
This poster introduces the integration of Al-enhanced approaches within PharmaPendium and demonstrates their potential to improve predictive safety assessments, support regulatory decision-making, and
advance drug discovery and development.
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Background

Tenosynovial Giant Cell Tumor (TGCT) is a rare disease where abnormal
tissue growth affects joints, often making surgery difficult. Currently,
Pexidartinib is the only approved drug for patients who cannot undergo
surgery, but it comes with safety concerns—particularly risks to the liver. A
hypothetical Our new therapy candidate, also targeting TGCT, shows promise
as a safer and more effective alternative.

Current challenges with Pexidartinib

e Liver risk: Can cause serious liver injury.

e Strict safety rules: Patients and doctors must follow a special FDA
program requiring ongoing liver monitoring.

e Patient burden: Safety protocols and monitoring can make treatment
difficult to manage.

Opportunities with a new therapy

e Safer dosing: Start with lower or optimized doses to reduce liver risk.

o Better monitoring: Use new tools (like imaging or biomarkers) to catch
problems early.

e Stronger results: Explore combinations with other therapies or target
specific patient groups for better outcomes.

o Simplified care: Make treatment and monitoring easier to encourage
patient adherence and wider access with TKis.

Regulatory considerations

To bring this new therapy to market, success will depend on:

e Learning from regulatory precedents (how FDA and EMA approved and
monitored Pexidartinib).

« Gaining special designations (like orphan or breakthrough status) to
speed up approval.

« Designing robust safety programs that address liver concerns before
approval and after launch.

How PharmaPendium Al helps

PharmaPendium Al supports drug developers by:

e Discovery & preclinical: Comparing new therapies with existing drugs to
identify strengths and risks.

o Safety evaluation: Analyzing patterns of liver injury and helping design
safer dosing and monitoring strategies.

e Regulatory strategy: Summarizing past FDA/EMA decisions to guide
designations, approvals, and post-marketing requirements.

e Competitive edge: Benchmarking outcomes against Pexidartinib and
identifying opportunities to improve patient experience.
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Answers from Regulatory documents
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2 Question 1

What was the FDA's rationale for granting approval to Pexidartinib despite safety concerns? Which orphan or breakthrough designations have been granted for TGCT therapies?

What post-marketing commitments were required for hepatotoxic drugs? How do EMA and FDA differ in their handling of hepatotoxicity risk? Put in o table.
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- What was the United States Food and Drug Administration's rationale for granting approval to Pexidartinib despite safety concerns?

- Which orphan or breakthrough designations have been granted for therapies targeting tenosynovial giant cell tumor?
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- How do the European Medicines Agency and the United States Food and Drug Administration differ in their handling of hepatotoxicity risk?
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', Response 1

Here is a table summarizing the FDA's rationale for granting approval to Pexidartinib despite safety concerns, the orphan or breakthrough designations granted for TGCT

therapies, the post-marketing commitments required for hepatotoxic drugs, and the differences between EMA and FDA in handling hepatotoxicity risk:
-
Aspect Details Citation
FDA's Rationale for Approval The FDA approved Pexidartinib based on the ENLIVEN trial, which showed a significant improvement in overall response rate [1]{2]
[ORR) for patients with TGCT not amenable to surgery. Despite safety concerns, particularly hepatotoxicity, the FOA considered
the benefits to outweigh the risks with the implementation of a REMS program to mitigote liver injury risks,
Orphan/Breakthrough Pexidartinib was granted orphan drug status on February 14, 2014, and Breakthrough Therapy Designation on October 28, 2015,  [3][4]

Designations for TGCT Therapies for the treatment of TGCT.

Post-Marketing Commitments for  The FDA required a long-term trial to evaluate the risk of hepatotoxicity, including laboratory, imaging, and patheologic [5]
Hepatotoxic Drugs assessments of patients who experience liver toxicity. This includes a detailed assessment of liver injury mechanisms and safety

evaluations after 5 and 10 YEars of follow-up.

Differences in EMA and FDA The FDA requires a REMS program for Pexidartinib due to serious hepatotoxicity risks, including a boxed warning and restricted  [6]
Handling of Hepototoxicity Risk distribution. The EMA's approach to hepatotoxicity risk is not detailed in the provided context, but the FDA's approach
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This table provides a concise overview of the FDA's decision-making process and regulatory requirements concerning Pexidartinib and its associated risks.
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I Multi-Dhscipline Review JLLELOMS-000 Part Ol
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Multi-Discipline Review NDAfBLA Multi-disciplinary Review and Evaluation NDA 211810 TURALIO (pexidartinib) 4 Version
date: February 1, 2016 for initial rollout (NME/original BLA reviews) 1.2. Conclusions on the Substantial Evidence of
Effectiveness The review team unanimously agrees that NDA 211810 for pexidartinib capsules meets the statutory
standards for reqular approval of pexidartinib for the following indication: Pexidartinib for the treatment of adult patients
with symptomatic tenosynovial giant cell tumor (TGCT) which is associated with severe morbidity or functional
limitations, and which is not amenable to improvement with surgery. The recommendation for approval is based primarily
on the results of the EMLIVEM trial, a randomized (1:1), double-blind, placebo-controlled trial in patients with TGCT not
amenable to surgical resection. The MDA also included the results of Study PLX108-01 which provides supportive evidence
of efficacy and safety in the indicated population, and pocled data from several studies of patients with and without TGCT
which provides additional supportive evidence of safety. ENLIVEMN demonstrated a statistically significant improvement in
overall response rate [DRR] in patients randomized to the pexidortinib arm compared to potients randomized to plocebo:
ORR 38% (95% CL. 26, 50) compared to 0% (95% CI: 0, 6); p-value<0.0001. Responses appeared durable; among
responders, duration of response (DoR) ranged from 6.9+ to 24.94 months. A total of 22 of 23 responders who had been
followed for a minimum of & months post the initial response maintoined their response for & or more months and a total
of 13 of 13 responders who had been followed for a minimum of 12 months post the initial response maintained their
response for 12 or more months, With longer follow-up, increased tumor response rates were observed in patients enrolled
in EMLIVEN, including in patients who crossed-over from placebo to pexidartinib, Among patients who were randomized
to pexidartinib in Part 1 and in patients who crossed over to receive pexidartinib in Part 2, the ORR was 52% (95% CI: 40,
64, n=61) and 53% [95% CI: 36, 70; n=30}, respectively, with additionol fellow-up. A similar effect was observed in the
PLX108-01 study. Patients also demonstrated statistically significant improvements in the secondary endpaints of mean
change in range of motion [ROM), ORR per tumor wvolume score (TVS), mean change in physical function per the Patient-
Reported Outcomes Measurement Information System (PROMIS), and mean change in worst stifiness for potients
randomized to the pexidartinib arm compared to patients randomized to the placebo arm; howewver, the clinical
significance of these results was limited by the high proportion of missing doto at Week 25 for ROM, physical function, and

worst stiffness [27%, 43%, and 43%, respectively], and by uncertainty regarding the threshold for what constitutes a

clinically meaningful within-patient change in ROM. Reference ID: 4470487
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Multi-Discipline Review MDABLA Multi-disciplinary Review and Evaluation NDA 211810 TURALIO (pexidartinib) 190 Version
date: February 1, 2016 for initial rollout (MME foriginal BLA reviews) TGCT, a similar frequency and severity in serum
transaminase and bilirubin abnormalities was observed. There were 2 cases of irreversible liver injury among the 763
patients in the overoll development program of pexidartinib; one patient subsequently underwent liver transplontation,
and another died due to several factors including liver failure. In the few patients with evidence of liver severe injury
whose clinical workup included biopsies, including the 2 patients with irreversible liver injury, there was evidence of bile
duct injury or ductopenia. There remain uncertainties about the long-term effects of treatment with pexidartinib. Although

the majority of patients who ex |::-|:r||.-_'r1|:::_'-::| serym transaminase and bilirubin elevations while receving pex dartirmib had
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Conclusion

« To compete with Pexidartinib, a new TGCT therapy must deliver better safety, simplified patient care, and equal or stronger
results—backed by a smart regulatory strategy. PharmaPendium Al acts as the intelligence engine that helps anticipate

challenges, optimize development, and accelerate market success.

« When coupled with high-quality regulatory data from PharmaPendium, Al becomes a powerful tool for clinical pharmacologists
and DMPK scientists in supporting evidence-based, regulatory-compliant drug development. It facilitates proactive risk
mitigation, improves the accuracy of early human dose projections, and aids in comprehensive DDI evaluations.
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