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In the development of new drugs we rely heavily on animal studies as surrogates to humans.
Often, a drug that works well in animals is ostensibly not effective in humans. One of the
explanations for drug ineffectiveness is the inappropriate translation of a drug dose from animal
species to humans. Selection of the starting dose in humans is a complex process, as it must fall
within an optimal window. The starting dose must be low enough to be safe but high enough to avoid
excessive dose escalations, which are costly and time-consuming. The most widely used method for
First In Human (FIH) dose estimation is based on no observable adverse effect levels (NOAELs) in
multiple species. NOAELs are determined in relevant animal studies and normalized to body
surface area (in milligrams per square meter), and then extrapolated to human equivalent doses
(HEDs). The HED from the most appropriate species is then divided by a safety factor to generate
the maximum recommended starting dose (MRSD) in humans. However, the NOAEL-based
approach relies on a somewhat arbitrary safety factor to estimate the starting dose, and the method is
very conservative for FIH dose estimation. In contrast, pharmacokinetic-guided approaches
provide a more mechanistic rationale and are becoming more common with many pharmaceutical
companies and institutes. Human pharmacokinetic (PK) prediction methods have been developed
to project the human clearance (CL) and bioavailability with reasonable accuracy, which facilitates
estimation of a safe yet efficacious FIH dose. However, the FIH dose estimation is still very
challenging and complex. The aim of this lecture is to present the common approaches for FIH dose
estimation with an emphasis on PK-guided estimation. When predicting the first-in-human dosing,
special attention is paid to the AUC after oral dosing, elimination half-life, and peak-to-trough
plasma concentration ratio. This is because an estimate of exposure (AUC) is required to ensure
efficacy and safety. Accurate assessment of the drug's maximum concentration (Cmax) and trough
concentration (Cmin) is useful to avoid unwanted toxicity and maintain efficacious concentrations.
Hence, early prediction of the concentration–time profiles for humans is of great importance.
Currently, most PK/PD models assume only the parent drug is responsible for the pharmacological
activity and/or adverse effects and the metabolites are inactive. However, this is not true in most
cases. To project more accurate human dose–exposure–response–time profiles, the
pharmacological activity and toxicity of the drug metabolites should be determined and integrated
into the PK/PD modeling. Although PK- and PK/PD-guided approaches are gaining popularity,
both mechanistic and empirical techniques should be integrated to support the FIH dose selection.
Dose estimation always requires careful consideration of all of the available information. There is
no universal approach that will work in every case.
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