Impact of dialysis on cardiovascular, cerebrovascular and renovascular hemodynamics in sepsis
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Introduction. Sepsis is a life-threatening condition that often leads to cardiovascular failure and sepsis-associated acute kidney injury (SA-AKI), which is associated with high mortality and prolonged hospitalisation. Continuous renal replacement therapy (CRRT), a form of dialysis, is widely used to support renal function for SA-AKI in intensive care units. However, the effects of CRRT on cardiovascular, cerebrovascular and renovascular hemodynamics are unclear.
Aims. To assess the effects of CRRT on cardiovascular function and on microcirculation in the brain and kidneys in a sheep model of SA-AKI.
Methods. Adult female sheep (n = 16) were induced with sepsis with intravenous (iv) infusion of live Escherichia coli for 31-h. At 23-h of established SA-AKI, sheep were randomised into two groups: sedation only or sedation with CRRT (n = 8 each). All sheep were sedated with fentanyl (5 μg/kg/h, iv), propofol (20 mg/kg/h, iv), and midazolam (0.5 mg/kg/h, iv), followed by intubation and mechanical ventilation. CRRT was applied for 4-h in the CRRT group. Systemic haemodynamics and microcirculatory perfusion and oxygenation in the frontal cortex, renal cortex and renal medulla were recorded. Noradrenaline was titrated to maintain a mean arterial pressure (MAP) of 70 mmHg after sedation. 
Results. At 23 h following Escherichia coli infusion, SA-AKI was characterised by reduced MAP (91.47 ± 2.34 to 77.98 ± 2.96 mmHg; P < 0.001), increased arterial blood lactate (0.54 ± 0.05 to 1.56 ± 0.34 mmol/L; P=0.0389) and increased serum creatinine levels (70.50 ± 5.63 to 129.5 ± 19.67 μmol/L; P=0.0994). CRRT did not alter perfusion or oxygenation in the frontal cortex, renal cortex and renal medulla. Following sedation, septic sheep undergoing CRRT required higher doses of noradrenaline to maintain target MAP of 70 mmHg compared with those who underwent sedation alone (0.28 ± 0.02 vs. 0.54 ± 0.04 µg/kg/min, p=0.0309).
Discussion. In a clinically relevant sheep model of SA-AKI, CRRT did not enhance cerebral or renal perfusion or oxygenation but was associated with increased vasopressor requirements. These findings suggest that, in the acute phase of septic AKI, the cardiovascular hemodynamic instability of CRRT may offset potential benefits, emphasizing the importance of optimizing timing and patient selection when initiating CRRT in critically ill patients.
