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Speaker 1: Inmaculada C. Sorribes (Merck & Co., Inc., Rahway, NJ, USA)
Title: Fit-for-Purpose Modeling in Immuno-Oncology: A Practical Guide to Data and Quantitative Tools Across the Pipeline, featuring a Case Study on novel T Cell Engagers
Abstract: The development of T cell engagers (TCEs) in immuno-oncology can leverage fit-for-purpose modeling strategy that aligns quantitative tools with the key decisions guiding the development pipeline. In preclinical and first-in-human stages, mechanistic PKPD models translate in vitro and in vivo data into predictions of safe, biologically active starting doses by characterizing trimolecular synapse formation \cite{chen2024}. As programs progress toward a recommended Phase 2 dose, population PK modeling coupled with exposure–response (ER) analyses continue to be widely used to support monotherapy. However, TCE efficacy is primarily driven by trimer formation, so Quantitative Systems Pharmacology (QSP) models that explicitly predict trimer dynamics provide additional mechanistic insight. QSP integrates drug properties, tumor microenvironment, and the immune system to predict interactions, optimize dosing regimens and schedules, and identify determinants of safety and efficacy. Modern QSP platforms—often including 'digital twin' virtual patients—simulate these multiscale dynamics and apply global sensitivity analysis to reveal parameters governing cytokine peaks, attenuation dynamics, bell‑shaped ER relationships, and efficacy plateaus \cite{Singh2024}. These insights enable CRS risk mitigation, rational step-up dosing, and dose escalation, as illustrated with mosunetuzumab or elranatamab \cite{poels2025}. For late stage (Phase 2b/3), QSP can support dose and regimen optimization, predicts combination and safety outcomes, guides enrichment and trial design, and supports regulatory interactions by translating mechanistic data into decision‑ready simulations. QSP frameworks also guide combination therapy dose selection by quantifying synergy and therapeutic index boundaries \cite{jafar2023}. Other techniques, such as Physiologically based pharmacokinetic (PBPK) models, further support development by evaluating drug–drug interaction risk. Overall, regulatory agencies increasingly recognize these model-informed approaches as supportive in dose justification and benefit–risk evaluation \cite{musante2024}. This talk will highlight these methods, the decisions they enable, and key agency feedback through case studies of novel T cell engagers.
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