Homework/Exercise 4

We will characterize the pharmacokinetic-pharmacodynamic relationship of warfarin, an anticoagulant, after a single intravenous injection of the drug (5 mg dose). We have two modules in this exercise: we will first characterize the pharmacokinetics of warfarin and then the time course of warfarin’s action by indirect response model. Table 4 shows the plasma concentration-time profile of warfarin. Assume the drug follows a one-compartment model with linear pharmacokinetics. Estimate the following pharmacokinetic parameters of warfarin: elimination rate constant, volume of distribution, and clearance.

Table 4: Data generated from Equation 4:1 in Gabrielsson/Weiner, Pharmacokinetic and Pharmacodynamic Data Analysis: Concepts and Applications, 4th Edn (2007), page 918.

In the second module, you characterize the time course of warfarin’s action. Warfarin inhibits the prothrombin complex activity (PCA) and thereby decreases blood coagulation. Table 5 shows the PCA response-time profile of warfarin. Note that the unit of warfarin’s response is given as “second” since PCA is quantified by the time spent in coagulation. Assume that warfarin inhibits the synthesis (or production) of PCA. Develop an indirect response model using SimBiology to fit the data and estimate following pharmacokinetic parameters:  the basal synthesis (or production) rate of PCA (Ksyn), the maximum inhibitory effect of warfarin on PCA (Imax), and the concentration at which a half-maximal inhibitory effect by warfarin on PCA production is achieved (IC50). 

Table 5: Data adapted/modified from Gabrielsson/Weiner, Pharmacokinetic and Pharmacodynamic Data Analysis: Concepts and Applications, 4th Edn (2007), page 928.

Related Lecture: Lecture 4.ppt.
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