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Impact Of ExtranealTM Day Dwells On Phosphate Clearance During Paediatric Peritoneal Dialysis
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Purpose of Study: To determine the benefit of ExtranealTM or Dianeal TM /Physioneal TM (D/P) extended day dwells in enhancing phosphate clearance during paediatric automated peritoneal dialysis.   

Methods: All chronic PD patients collected 2 samples of spent dialysate fluid: one from their automated overnight dialysis, the other from their day dwell. In addition, where possible they collected a 24hr urine sample. After drawing a serum sample, we calculated the weekly Kt/V and urea, creatinine and phosphate clearances from the overnight automated cyclical dialysis and the extended day dwell.   

Results: From 16 patients, aged from 1 to 17 years, 10 had ExtranealTM, 2 Physioneal TM [1.36%/2.27%] and 4 DianealTM [1.36%] day dwells. Urine collections were completed in 8 patients and 2 from the dianeal cohort were polyuric with evidence of phosphaturia. Serum phosphate levels ranged from 0.96 to 2.59mmol/l. Day dwell volumes ranged from 416 to 1000mls/BSAm2. On the initial drain, D/P patients retained between 10 to 359mls; on Extraneal one retained 40mls, the remainder filtered between 11 to 392mls.    

Mean phosphate clearance doubled with an ExtranealTM day dwell (2.02mls/min/1.73m2) compared with D/P (1.02mls/min/1.73m2) and the difference was significant [p=0.01]. ExtranealTM achieved 29% [95% CI (23.2 to 35.2)] of the overnight phosphate clearance compared with 15% [95% CI (7.1 to 22.9)] with D/P, again the effect was statistically significant [p=0.004]. In patients with a D/P day dwell, we found a good correlation between daytime phosphate clearance and initial drain volume (mls [R2=0.81]; mls/BSAm2 [R=0.61]) but not with the actual dwell size (mls/BSAm2 [R2=0.29]). In contrast the association between ExtranealTM and phosphate clearance only showed a good correlation with the initial drain relative to surface area [R2=0.49] but was poor against the initial drain expressed in mls [R2=0.001], day dwell volumes (mls/BSAm2 [R2=0.002]) and ultrafiltration volume [R2=0.006].

Finally in patients with D/P day dwells, phosphate clearance showed a strong correlation with urea clearance [R2=0.88] and creatinine clearance [R2=0.90]. However in patients with an ExtranealTM day dwell the correlation was weaker both with urea clearance [R2=0.58] and creatinine clearance [R2=0.58].  

Conclusions: The initial drain volume relative to the surface area was an important determinant of phosphate clearance. ExtranealTM demonstrated a greater preservation of the day intra-abdominal fill volume and was more likely to achieve a net day-time ultrafiltrate. It also appeared to alter the phosphate purification kinetics compared with DianealTM and PhysionealTM. The net effect was a doubling of phosphate clearance with ExtranealTM extended day dwells compared to weak D/P solutions.  We would advise converting day dwells to ExtranealTM in patients with high serum phosphates and poor initial drain volumes with DianealTM/PhysionealTM.


