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Introduction:
Hypertonic saline for fluid resuscitation may reduce glycocalyx shedding, endothelial activation and 
inflammation in patients with infection, and reduce the volume of fluid subsequently administered. 
Methods:
This randomised controlled open-label pilot study included 65 patients presenting to an emergency department 
with suspected infection requiring a fluid bolus. Patients received either a single bolus of 10mL/kg of 0.9% NaCl 
(isotonic group) or 5mL/kg of 3% NaCl (hypertonic group). Blood biomarker concentrations of glycocalyx 
shedding (syndecan-1, hyaluronan), endothelial activation (sICAM-1, sVCAM-1) and inflammation (interleukin-
6, -8, -10, NGAL, resistin) were measured at T0 (before fluid) and 1 hour (T1), 3 hours (T3) and 12-24 hours (T24) 
later. Changes in biomarker concentrations were compared between study groups using mixed regression 
models, with fold-change from T0 reported. Differences in fluid volumes were compared using the Wilcoxon rank 
sum test. Significance was set at P<0.05. 
Results:
Syndecan-1 concentration in the isotonic group decreased from T0 to T1 (fold-change 0.8, 95% CI 0.7-0.9), which 
was significantly different to the hypertonic group (fold-change 1.0, 95% CI 0.9-1.1)(P=0.012)(Table 1). 
Interleukin-10 concentration decreased in the isotonic group from T0 to T24 (fold-change 0.1, 95% CI 0.0-0.3), 
which was significantly different to the hypertonic group (fold-change 0.8, 95% CI 0.3-2.6)(P=0.006). Otherwise, 
there were no significant differences in change over time between groups for measured biomarkers. 
Total fluid volume administered between T0 and T1 was significantly higher in the isotonic group (P<0.001)
(Figure 1) but not different for subsequent time periods. 
Conclusion:
Biomarkers of glycocalyx shedding, endothelial activation and inflammation were not different between patients 
receiving either 0.9% or 3% saline. Also, 3% NaCl did not reduce administration of additional fluids. 

Table 1 : 

T0 T1 T3 T24 

Syndecan-1 (ng/mL) 

Isotonic 1.5 (1.2-1.9) 1.2 (1.0-1.6) 1.4 (1.0-2.0) 2.0 (1.6-2.5) 

Hypertonic 1.4 (1.1-1.8) 1.4 (1.1-1.8) 1.5 (1.1-2.0) 2.0 (1.5-2.7) 

Interleukin-10 (pg/mL) 

Isotonic 1.9 (0.6-6.3) 1.3 (0.4-4.2) 0.7 (0.2-2.2) 0.4 (0.2-0.9) 

Hypertonic 0.5 (0.2-1.3) 0.5 (0.2-1.3) 0.8 (0.3-2.1) 0.5 (0.2-1.4) 
Serum concentrations of endothelial glycocalyx biomarker, syndecan-1, and inflammatory cytokine, interleukin-10, in patients with infection that 
received either 10mL/kg of 0.9% NaCl (isotonic group) or 5mL/kg of 3% NaCl (hypertonic group) in the first hour of hospitalisation (T0 to 

T1). 

Image 1 : 



 
Median (Q1-Q3) total fluid volume, including all crystalloid and colloid fluids, received by patients during the study 

period


