Therapeutic benefits of megadose sodium ascorbate for improving blood pressure management in sepsis
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Introduction. Sepsis is characterised by life-threatening falls in blood pressure that can lead to multi-organ dysfunction. Noradrenaline is the primary clinical vasopressor to restore blood pressure in sepsis. A major unresolved clinical complication is patients becoming unresponsive to noradrenaline, which can lead to catecholamine-refractory shock and death. Sodium ascorbate may be beneficial for restoring responsiveness to noradrenaline during sepsis.
Aims. To determine the ability of intravenous megadose sodium ascorbate to reverse vascular hypo-responsiveness to noradrenaline in non-anesthetised sheep with established live Gram-negative sepsis.
Methods. Fourteen adult Merino ewes were surgically implanted with a catheter in the carotid artery to assess mean arterial pressure and facilitate blood sampling for lactate measurements. The jugular vein was cannulated for infusion of Escherichia coli and drugs. Sepsis was induced by an intravenous bolus (2.8 x 109 CFU/ml) followed by a continuous infusion (1.26 x 109 CFU/ml/h) of live Escherichia coli for 32h. Sheep were randomised to receive either sodium ascorbate (3 g/kg; n=7) or fluid-matched placebo (n=7; 5% glucose) from 24 to 32-h of sepsis. Pressor responsiveness to increasing doses of noradrenaline (0.2, 0.3, 0.4, 0.5 µg/min/kg) was assessed at pre-morbid baseline, at 23-h of untreated sepsis, and then at 28 and 32-h of sepsis following sodium ascorbate or placebo treatment. 
Results. At 23-h of Escherichia coli infusion, sepsis was characterised by reductions in mean arterial pressure (84.0 ± 2.6 to 74.0 ± 3.1 mmHg; P=0.0003) and increases in arterial blood lactate levels (0.58 ± 0.05 to 1.44 ± 0.27 mmol/L; P=0.005). Pressor responsiveness to noradrenaline was significantly blunted from baseline to 23-h of untreated sepsis (P=0.004). In placebo-treated septic sheep, pressor responsiveness to noradrenaline remained suppressed by 32-h of sepsis (P=0.003). In contrast, there was a restoration of noradrenaline pressor responsiveness in sheep treated with sodium ascorbate such that there was no significant difference from pre-morbid levels (P=0.9).   

Discussion. Megadose sodium ascorbate restored vascular sensitivity to noradrenaline in a clinically relevant sheep model of sepsis. These findings provide the scientific rationale to design a multi-centre clinical trial using megadose sodium ascorbate to reduce noradrenaline requirements for blood pressure management in patients with sepsis.
