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    Abstract

        The pharmacokinetics (PK) and pharmacodynamics (PD) of recombinant human  erythropoietin (rHuEpo) were investigated in monkeys. A two-compartment model  with dual input and nonlinear disposition could adequately characterize the PK  of rHuEpo upon three intravenous and six s.c. administrations. The kinetic  model suggests rapid zero-order absorption of part of the s.c. dose (35%)  followed by a slow first-order entry through the lymphatics. The s.c.  treatments caused a delayed dose-dependent rise in reticulocyte numbers  peaking between 100 and 200 h and returning to baseline by 300 to 400 h. This  was followed by steady rises in red blood cell (RBC) and hemoglobin counts. A  physiological catenary model based on a life span concept with rHuEpo  stimulating the production of two cell populations (progenitor cells and  erythroblasts) was applied. The model could adequately describe the  reticulocyte responses upon the various s.c. treatments, giving estimates of  maturation times for cells in the various stages of differentiation including  the early progenitor cells (70.4 h), erythroblasts (15.0 h), and reticulocytes  (141.6 h) that are close to the literature reported values. An  Smax of 3.13 was estimated indicating a moderate maximum  stimulation of erythropoiesis, whereas the SC50 was 842 IU/l. The  model was used to effectively predict the increases in RBC and hemoglobin  counts as well. In conclusion, the physiological PK/PD model developed could  adequately describe the time course of rHuEpo effects, yielding realistic  estimates of cell life span parameters.
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