High volume haemofiltration (CVVH) in the management of neonates with hyperammonaemia.
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Neonatal hyperammonaemia, due to an inborn error of metabolism (IEM), may often be severe enough to precipitate coma and result in patient death. Existing therapies displace ammonia from the serum, either through biochemical manipulation of nitrogen clearing processes, or, by utilizing renal replacement therapies. The latter are particularly indicated when urgent reduction in the serum ammonia level is required. Haemodiafiltration (HDF) can offer efficient ammonia clearance and patient stability, but may be cumbersome. Given reports that high volume CVVH may offer similar efficacy in the clearance of ammonia we reviewed our experience of CVVH in a population of hyperammonaemic neonates.   

12 neonates with severe hyperammonaemia (median 880µmol/L, range 329 -1887µmol/L) were admitted to the paediatric intensive care unit of the Birmingham Children’s Hospital between 2000 and 2007. The median age was 4 days (range 1-10 days) while the median body weight was 2.7 kg (range 1.7 – 3.9 kg).  In all patients the underlying diagnosis was unknown at time of admission. Subsequently, hyperammonaemia was found to be secondary to an organic acidaemia in 5 patients, while 7 patients had a urea cycle defect. Prior to initiating CVVH, 11 children required mechanical ventilation, and 5 had commenced inotropic support. In addition all were receiving intravenous infusions of two or more of the following agents sodium benzoate, phenylacetate or arginine All were commenced on high volume CVVH (median ultrafiltrate flow 111ml/kg/hr; range 78 – 250 ml/kg/hr) utilizing the BM 25 (Baxter) or AQUARIUS (Edwards Lifesciences). Median circuit bloodflow was 12.1 ml/kg/min (range 5.7 – 24.0 ml/kg/min). In those patients whose CVVH was conducted using the BM25, the FH22 polyamide filter was employed. The AQUARIUS system was coupled with the HFO7 polyethersulphone filter.    
11 patients completed the course of CVVH. One patient experienced an extravasation complication following dialysis catheter insertion. CVVH was abandoned and peritoneal dialysis therapy was employed. Two patients experienced acute haemodynamic compromise on initiation of circuit bloodflow. Both were subsequently stabilized and CVVH continued. The mean decrease in mean ammonia levels at 12 hours of CVVH was 61% (+/- 7.9%)  while at 24 hours the mean ammonia level was decreased by 81% (+/- 3.5%) and, 9 of 11 patients had achieved “non-toxic” ammonia levels (<200 µmol/L).  No correlation was detected (Pearson coefficient) between the circuit blood or ultrafiltrate flow and the rapidity of reduction in serum ammonia. This may be due to small patient numbers and the confounding effects of co-administered medical therapies and use of different haemofilters. The mortality in the group was 50%, all in intensive care.
High volume CVVH can produce a reduction in ammonia load in a timespan comparable to that of HDF and may simplify the use of continuous renal replacement therapy in hyperammonaemic conditions. 
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