Ups and downs of CRRT
Continuous renal replacement therapy (CCRT) developed in the early and mid 1980s as a consequence of the technical difficulties of providing intermittent haemodialysis treatments to critically ill patients. The major problems were fluid balance and interdialysis hypotension. This was compounded by the vogue for large daily volumes of total parenteral nutrition, and the technology of dialysis machines used in the 1980s which had inaccurate ultrafiltration control. 
Compared to haemodialysis of the day CRRT provided improved cardiovascular stability and allowed the treatment of hypotensive and cardiovascularly unstable patients. However over the last thirty years haemodialysis has improved, with the development of machines with more sophisticated ultrafiltration control, now often supported by fuzzy logic systems designed to control the rate of fall in relative blood volume, in combination with bicarbonate – rather than acetate dialysate, cooled dialysate – rather than dialysate at body temperature, and high sodium and calcium dialysates – rather than hyponataemic dialysates.
For CRRT to be effective the circuits should run continuously. Thus circuit clotting and interrupted treatments remain the Achilles heel of this treatment modality. Sepsis is common in the ICU ,and sepsis causes activation of inflammatory cells and coagulation cascades, generating thrombin and clot formation. As anti-thrombin levels are often low in this group of patients, anticoagulation with unfractioned heparin is often ineffective compared to treating healthy controls, leading to escalating dose adjustments and increased risk of bleeding. Anticoagulation with citrate, although requiring careful calcium monitoring, is an effective alternative for the majority of patients.
During initial patient resuscitation high volume exchanges may well be beneficial, improving cardiovascular stability due to a combination of improved control of metabolic acidosis, increased thermal losses and a positive sodium and calcium balance. However thereafter, higher volume exchanges have not been shown to improve outcomes. Indeed it is now recognised that persistent hypervolaemia in the ICU is a risk factor for mortality. Continued positive sodium balance from CRRT may exacerbate hypervolaemia, particularly when patients are given sodium containing fluids and colloids. Although high volumes of CRRT may improve metabolic acidosis, the continued use of high volume exchanges may then subsequently cause metabolic disturbances depending upon the composition of the fluids, and the infusion site (pre vs post dilution haemofiltration). Thus patients may develop iatrogenic hyperchloraemic acidosis or hypochloraemic alkalosis.
