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Patient populations with specific backgrounds, such as populations of the elderly, children, or patients with polypharmacy,
are usually not enrolled in clinical trials for drug approval. Therefore, it is difficult to obtain sufficient information on safety
in these patient populations as well as the proper dosing guidelines during the drug development process. It is thus necessary
to avoid problems related to polypharmacy and age-dependent changes in physiological functions and to establish a scientific
framework that contributes to both the appropriate drug dosing and the proper management of adverse events in such special
populations.

The goal of this research project was to develop a framework for a model-informed approach that enables optimization of
drug dosing by incorporating patient information on drug interactions and physiological functions. The project conducted to
investigate drug safety in an elderly population by coordinating three sub-research projects: 1) cross-product analysis of
adverse event risks using real-world data, 2) model-based meta-analysis of clinical trial data and accumulation of in vitro
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metabolism information for approved drugs, and 3) effective application of a physiologically based pharmacokinetic (PBPK)
model in clinical practice.

The actual status of polypharmacy in the elderly, drug selection and dosing adjustment to avoid adverse drug events were
clarified based on the real-world data in the Japanese Adverse Drug Event Report (JADER) database and the National
Database of Health Insurance Claims and Specific Health Checkups of Japan (NDB Japan). The use of a comprehensive
evaluation combining various medical databases and model analyses will contribute understanding of the actual drug
treatments and the development of proper dosing guides to ensure safety for elderly patients. The risk factors for drug
interactions, age-dependent pathological conditions and changes in physiological function were investigated by model-based
meta-analyses of multiple clinical trial data. We found both the quantitative prediction of liver clearance, and the identification
of risk factors potentially affecting the therapeutic effect and safety. A new in vitro—in vivo evaluation approach that improves
the accuracy of drug interaction prediction was also established. Representative drugs were selected, based on the necessity
of ensuring safety and pharmacokinetic characteristics, and a mathematical model was constructed for dose optimization with
consideration for drug interactions and changes in physiological functions. The findings will contribute to the development
of specific warnings under various situations expected in clinical practice and proposals for the development of dose-
adjustment guidelines and clinical drug development incorporating quantitative information.

The results obtained from these three sub-research projects were integrated, and a dose adjustment strategy and information
materials that contribute to the practice of optimal drug therapy were proposed, particularly for some representative drugs that
require attention in the elderly. The model-informed evaluation and prediction approach, basal data and pharmaceutical
evidence provided by this research project can be utilized in clinical practice, based on related theories and regulatory
guidelines. The outcomes of this research project will be applicable to the proper use of drugs in other special populations. In
the future, the results obtained from this project will be reflected in the guidelines of appropriate medications for elderly
patients, in addition to contributing to studies for the development of new regulatory guidelines, such as clinical pharmacology

studies for patients with hepatic or renal dysfunction. The outcomes of this research were published as following papers.



