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The cost and feasibility of drug supply for adaptive clinical trials is often a concern. The adaptive aspect of the design increases uncertainty in the demand for clinical supply. For example, in an adaptive phase 2 dose finding study the demand for a particular dose is not known in advance but evolves dynamically as the trial progresses and randomization to doses is modified by observed responses of subjects to various doses. This is in contrast to non-adaptive designs where the total number of subjects to be allocated to each dose is fixed and known before the trial begins. A simple approach for the adaptive design would be to plan for each dose at the maximum possible level of demand. In an adaptive trial with seven doses where each dose is administered as a single tablet this would lead to increasing the amount of drug overage by a factor of seven over a fixed allocation non-adaptive design with the same sample size. By exploring options that combine forecasts based on the dose adaptation rules in the design with flexible drug supply logistics that uses techniques such as tablet combinations for doses, multiple campaigns, and multiple packs for multi-visit trials we can reduce drug overage while ensuring an acceptable risk of stock-out.
The task of simultaneously assessing the impact of uncertainties due to randomness in accruals at multiple sites, shipping delays, lot sizes, and expiry dates as well as adaptive dose allocations requires use of drug supply logistics simulation tools. At Cytel we are developing a simulation tool that works in tandem with our adaptive design software to enable trial designers and drug supply planners to rapidly estimate the drug supply consequences in terms of overage and risk of stock-out of an adaptive design. The tool is intended to support creation of adaptive designs that represent pragmatic trade-offs between statistical performance and logistical cost and complexity. Once a few promising designs have been identified and detailed drug supply plans for these designs is needed, a more detailed simulation of the supply chain will be required. Simulation tools for this finer granularity for non-adaptive trials have been developed by Clinphone (MedSim) and Tortellotte Solutions (tcViz). The tool we are developing at Cytel works with either of these tools to enable them to simulate adaptive trials.
In this talk we will use a multi-center trial as an example to show how the tool helps answer questions such as: how much inventory will I need to supply, what will be the cost of shipping, how much is the overage likely to be, what rules for replenishment of stock at sites and depots will reduce the number of out-of-stock conditions, what is the effect of changing the number of dosage forms?

