Normocarb/citrate vs. pharmacy made dialysate/heparin:  Cost, time and liability
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The pediatric CRRT program at Children’s Hospital transitioned from pharmacy-made dialysate solution with heparin anticoagulation to Normocarb (Dialysis Soln Inc, Richmond Hills, ON, Canada) and citrate anticoagulation.  The transition from a pharmacy time and cost, anticoagulation cost, nursing overtime cost and time at bedside, cost of circuit and hospital liability perspective has been evaluated.  In 2001, 371 patient days occurred on pediatric CRRT at our institution, which was significantly up from previous years due to a devoted group of clinicians and pharmacy support.  Historically, pharmacy-made dialysate solutions were bicarbonate based and took approximately 45 minutes per bag to prepare at a cost of $29.38 per 3 liter bag while the transition to the use of Normocarb decreased pharmacy time to 5 minutes per bag and $27.06 per 3 liter bag.  Historically, heparin, which costs around $7 - 10 per bag (based on drug, diluent, labor and supply costs), was used.  The use of citrate anticoagulation has a cost to $7.27/bag of ACD-A (Baxter, Deerfield, IL).  However, heparin monitoring at bedside involves hourly monitoring of the activated clotting time (ACT) at a cost of $3.00 per ACT tube or $72.00 per day.  Citrate monitoring at bedside (patient and system) with an ionized calcium per blood gas lab 4 times per day was estimated at a cost of $10.00 each or $80.00 per day.  Nursing time per ACT monitoring was 5 minutes each event or 5 minutes x 24 total events, therefore 120 minutes or 2 hours per day.  Ionized calcium monitoring is also 5 minutes per event but due to less monitoring it only takes 5 minutes x 4 total events, therefore, only 20 minutes per day.  Historically, we have reported an average PRISMA (Gambro, Lakewood, CO) circuit with heparin of 68 hours (Peds Neph,16:1067-1071 2001),  while a recent publication using citrate anticoagulation  (Peds Neph,17:150-154 2002) demonstrated an average circuit life of 71 hours.    If, for example, we took care of 20 children per year with 9 days as average therapy time then we would use 3.2 circuits for heparin and 3 circuits for citrate.  The cost of each PRISMA circuit is $160.00.  Therefore, the difference is heparin at 0.2 x 20 pts x $160.00 or $640.00 more expensive as compared to citrate.  There is an additional unknown dialysis nurse overtime cut in cost due to less circuit changes.  Finally, pharmacy-made solutions pose a greater risk for potential medication errors and many programs have reported morbidity and mortality due to errors in pharmacy made solutions.  Normocarb offers the benefit of an industry standard with industry quality assurance with bicarbonate based buffer that is free in calcium (for citrate users) or calcium can be added if using heparin.  

In conclusion, this transition from pharmacy made dialysate/heparin protocol to Normocarb/citrate protocol has significantly decreased the potential for medication errors and thus, minimized hospital and physician liability.  In addition, the transition has minimally cut pharmacy cost, but has significantly cut pharmacy time, nursing time and cost as well as equipment cost. 
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