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Individualised Dialysate Bicarbonate Prescribing in Haemodialysis Patients -

Its effect on Biochemical Parameters and Dialysis Adequacy
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INTRODUCTION: An important goal of haemodialysis (HD) is correct metabolic acidosis and replenishes body buffer stores, typically by the use of standard bicarbonate (HCO3) concentration in the dialysate [DHCO3] which is rarely adjusted. However, the HCO3 requirements in end-stage renal failure patients can vary and likely to differ between individual patients. 

Aims: Our aim was to a) adjust dialysate bicarbonate [DHCO3] prescription individually in all chronic HD patients, to consistently achieve pre-dialysis serum bicarbonate between 22-26 mmol/l, b) observe its effect on additional oral bicarbonate supplementation, biochemical parameters and  HD adequacy, and c) determine the factors that might determine the [DHCO3] setting in an individual patient.  

Methods:  All 22 maintenance HD patients in a satellite unit were included in this study, with 16 (73%) males & mean age 64.2 yrs [range 40-87 yrs]. DHCO3 was adjusted for each patient over a period of 3 months and data collected prospectively from routine blood tests for three consecutive months before (Phase 1) and after [DHCO3] adjustments were made (Phase 2). The other dialysate settings were left unchanged. Apparent bicarbonate distribution space (ABS) was estimated by applying this formula: ABS= [0.4+ (2.6/plasma HCO3 concentration)] x body weight.

Results:

· [DHCO3] increased from 30 mmol/l to 34 + 2.4 mmol/l, with a significant rise in pre-dialysis serum bicarbonate from 20.9 + 2.3 mmol/l to 24.4 + 1.9  (p <0.001) [range 20.3-30 mmol/l]. Percentage of patients who were within the range 20 – 26 mmol/l improved from 72 % to 100%. 

· Oral sodium bicarbonate supplementation in Phase 2 (mean (SD) 9600 + 730 mgs   ) was 57 % lower than Phase 1 (mean 22200 + 1249  mgs, p<0.001) with major reduction in pill burden. 

· There was a statistically significant increase in serum sodium in Phase 2 (138 v 140 mmol/l p=0.01). Mean (SD) inter-dialyatic weight gain was 1.9 + 0.6 kg (p=ns). ABS estimated at 50.5% body weight. There was positive correlation between [DHCO3] and inter-dialyatic weight gain (r = 0.46; p= 0.03) & ABS (r = 0.53; p= 0.01). Although there was a negative correlation between serum bicarbonate and inter-dialyatic weight gain (r = -0.25; p=0.26) in phase 2 study, however this did not reach significance.

· Biochemical parameters showed no significant difference with respect to eKT/V (1.4), nPCR, serum K, albumin, Ca or PO4 levels.

Conclusions: Variable individualised DHCO3 settings resulted in optimal acid base balance on HD. This strategy allows more physiologic correction of the bicarbonate distribution space and can achieve improved bicarbonate adequacy standards in HD patients.

