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Evaluation of FLuid REsuscitation with Sterofundin ® ISO (Ringerfundin), or NaCl 0.9%. (FluReS study)

Background
Saline (NaCl 0.9%) is currently the standard for fluid resuscitation in ICU patients. However, administration of large volumes of “saline” leads to hyperchloremic metabolic acidosis (HCMA), and is associated with acute kidney injury, renal replacement therapy (RRT), infection, blood transfusion and mortality [1-12,14]

Hartmann’s and Plasma-Lyte solutions contain less chloride and have been used as alternative crystalloid resuscitation solutions (table 1). Hartmann’s has a low sodium concentration, low osmolality, and contains lactate, which may cause hyponatremia, low serum osmolality, hyperlactatemia and metabolic alkalosis [13,16]. Plasma-Lyte has a normal sodium concentration, does not contain lactate, and has a normal osmolality. 
Sterofundin is a new balanced solution for fluid resuscitation. This solution has also normal sodium concentration and osmolality, and does not contain lactate. Chloride concentration of this crystalloid is however higher than Plasma-Lyte and to a lesser extend Hartmann’s.  Calcium concentration in this solution is higher than in Plasma-Lyte. Further, it contains magnesium while Hartmann’s does not. 


	
	NaCl 0.9%
	Sterofundin

	Composition
	
	

	Na (mmol/L)
	154
	145

	K
	
	4

	Cl (mmol/L)
	154
	127

	Mg
	
	1

	Ca
	
	2.5

	Acetate
	
	24

	Malate
	
	5

	Lactate
	
	

	Gluconate
	
	

	Osmolality
	308
	292


 
Detailed data on the effects of Sterofundin in ICU patients are limited [15,17]. 

Aims:
Primary:
Evaluate impact of fluid bolus with 1 L of Sterofundin on acid-base status according to Stewart (SIDa and SIG).
Secondary: 
· Compare the impact of fluid bolus with 1 L of Sterofundin and NaCl 0.9% on electrolytes, acid-base status, and osmolality.

· Evaluate impact of fluid bolus with 1 L of Sterofundin, and NaCl 0.9% on blood pressure and urine output.


Methods:

Prospective randomized single blinded study in patients who are prescribed a fluid bolus over 30 min to 60 min.

Site:
ICU UZ Ghent

Inclusion criteria
1. Informed consent patient or legal representative
2. Treating physician decided for fluid bolus of 1 L administered over a 30-60 min time period.
3. Arterial catheter and urinary catheter.

Exclusion criteria
1. Renal replacement therapy
2. <18 y
3. pregnant women
4. lactating women

Interventions:
Arterial blood gas (pH, PCO2, PO2, BE, HCO3, lactate, Na, Cl, Ca), and serum albumin, Mg, Phosphate, and osmolality before fluid bolus (T0), immediately after (T1), and 4 h after fluid bolus (T2)

Measurements
· Acid-base status at T0-2 
SIDa = Na+K+Ca+Mg-Cl-lactate
SIDe = 2.46 x 10-8 x PCO2/10-pH + albumin x (0.123 x pHcv – 0.631) + (phosphate) x 0.309 x pHcv-0.469)
SIG = SIDa – SIDe

· Lactate at T0-2
· Na at T0-2
· Cl at T0-2
· Ca at T0-2
· Mg at T0-2
· Osm at T0-2
· Blood pressure, heart rate at T0-2
· Urine output 1 h before T0, and 1 h following fluid bolus

Baseline Characteristics
Gender, age, reason admission, APACHE II/SAPS score on admission, mechanical ventilation (Y/N), vasopressors (type, and Y/N), SOFA score (indiv elements) at time of the study (T0), creatinine, indication fluid bolus, …

Number of patients
For this study a convenience sample of 2 x 50 patients is aimed for.

Power calculation:
Alfa error: 0.05
Beta error: 0.80
Chlordie 105 vs. 102 (SD 5) [9]. 
2x 44 patients.

This power calculation is based on Chloride measures as found by Lehmann et al in a study on Sterofundin versus saline in patients with subarachnoid hemorrhage [9]. The volume of fluid administered and the time over which this infused is therefore not comparable.
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