Phenobarbital (PB) Pharmacokinetics of an Infant on ECMO and CVVHD: A case report
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Background: There is minimal information about PB dosing for ECMO and no information available about dosing when using CVVHD for pediatrics.

Methods:   PB  was administered to a critically ill, anuric 2 week old, 3.45kg infant.  The patient was on VA ECMO with an in-line CVVHD circuit in place.  The dialysate flow was 300ml/hr (300ml/0.21m2/hr, 2471ml/1.73m2/hr) using a Mini-filter plus (0.07m2, Minntech Corp). The ECMO circuit was a standard neonatal circuit with a 0.6m2 oxygenator (Medtronic, Inc.).  Blood and spent dialysate/ultrafiltrate samples were obtained at the time of PB peaks and troughs, and PB concentrations were determined.  Calc: SA = D/(A+V)/2 and Cl = SA x Qd.

Results:  CVVHD yielded a PB clearance of 18.12ml/1.73m2/min, and elimination half-life of 13.86 hours, and a volume of distribution of 1.3L/kg.  Using these kinetic parameters the patient’s maintenance dose was changed from 25mg daily pre-CVVHD to 30mg q8h during CVVHD to maintain a serum concentration of 25mg/L. 

Conclusion:  Phenobarbital dosing needs to be increased to account for clearance from CRRT

