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Methods and Materials
Protocol of RCA-CVVHD, adapted from Morgera et al. (Crit Care Med, 2009):
Continuous veno-venous hemodialysis was conducted using the multiFiltrate device (Fresenius Medical Care AG, Bad Homburg, Germany) with, if not otherwise required, a 1.8 m2 Ultraflux AV1000S dialyzer (Fresenius Medical Care AG, Bad Homburg, Germany). Conventional hemodialysis catheters, usually placed in the internal jugular or femoral vein, were used for vascular access. The Ci-Ca Dialysate K2 solution (Fresenius Medical Care AG) containing 2 mmol/L potassium, 133 mmol/L sodium, 116.5 mmol/L chloride, 20 mmol/L bicarbonate, 0.75 mmol/L magnesium, and zero calcium was used. Blood flow was set accordingly to dialysate flow to maintain a 3:1 ratio. Regional citrate anticoagulation was performed by infusion of 4% trisodium citrate solution (136 mmol/L; Fresenius Kabi, Bad Homburg, Germany) in the "arterial" line of the extracorporeal circuit with a starting dose of 4 mmol/L blood. Furthermore, the citrate infusion rate was adjusted to reach post filter ionized Calcium (iCa) concentrations of 0.25 to 0.35 mmol/L. Calcium substitution flow (CaCl2 solution, 91 mmol/L) was initiated with 1.7 mmol calcium per liter total effluent flow and adjusted accordingly to maintain patients' iCa in the physiological range of 1.1 to 1.2 mmol/L. Changing the ratio of blood to dialysate flow was used for correction of acid-base status, if necessary: increasing dialysate flow corrected for metabolic alkalosis, whereas decreasing the dialysate flow corrected for metabolic acidosis. Alternatively, metabolic acidosis was managed by increasing the citrate infusion with a proportionate increase of blood flow; and metabolic alkalosis was managed by decreasing the citrate infusion with a proportionate decrease of blood flow. The dialysate flow was kept constant. Citrate and calcium solutions were infused via the integrated pumps of the dialysis device. Filters were changed, as stated by the manufacturer, routinely after 72 hours with an allowed tolerance of ±12 hours. Patients were initially categorized by body weight into 3 groups (< 60 kg, 60-90 kg, and >90 kg), and each group was treated at a matching efficacy level by adaptation of a dialysate flow maintaining an effective dose of about 20 to 25 mL/kg/h.

