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Kidneys are the main site of production of the hormone erythropoietin (EPO) that is the major regulator of erythropoiesis,
or red blood cell production. EPO level is normally controlled by a negative feedback mechanism in the kidneys, but
patients with chronic kidney disease (CKD) do not produce sufficient levels of EPO to maintain blood hemoglobin
concentration.

In order to prevent anemia, patients typically receive recombinant human EPO (rHuEPO) intravenously to stimulate
red blood cell production. Iron is required to produce hemoglobin, and iron deficiency can be an issue among patients
receiving tHuEPO therapy, so intravenous iron supplementation is common among patients undergoing rHuEPO therapy.
Iron availability is negatively affected by inflammation level in the body.

An age-structured model is developed for red blood cell dynamics in patients with CKD. Both rHuEPO therapy and
iron therapy are taken into consideration, as is the overall inflammation level in the body. Simulations are performed
under various conditions and treatment protocols.
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