
Category 1 :Renal: failure 
Category 2 :Sepsis: basic mechanisms 
A341 - Urinary strong ion difference as an early marker of acute kidney injury in septic patients 

M  Cicetti 1 ;  A  Dell´anna 2 ;  C  Dominedò 1 ;  A  Ionescu 1 ;  C  Sonnino 1 ;  E  Tarascio 1 ;  I  Barattucci 1 ;  L 

 Cutuli 1 ;  M  Antonelli 1  
1Fondazione Policlinico A. Gemelli Università Cattolica Sacro Cuore, Dept of Anesthesiology and intensive 

care medicine, Rome, Italy, 2Fondazione Policlinico A. Gemelli Università Cattolica Sacro Cuore, Dept of 
anesthesiology and intensive care medicine, Rome, Italy 
  
Introduction:
Sepsis is a major cause of acute kidney injury (AKI) which is associated with increased morbidity and mortality. 
Serum creatinine (sCr) increase is a late marker of AKI. Urinary Strong Ion Difference (SIDu = [Na+]u + [K+]u – 
[Cl-]u) reflects the kidney’s ability to compensate blood pH variations. The aim of this study is to evaluate the 
role of SIDu as an early marker of septic AKI. 
Methods:
This prospective, observational, monocentric study included adult patients admitted to the ICU with sepsis and 
preserved kidney function. We excluded patients treated with diuretic before enrollment. Patients were daily 
evaluated to assess AKI according to KDIGO criteria. We studied the biochemical profile of blood and urine and 
calculated plasmatic apparent SID (SIDa), effective SID (SIDe), SIDu. 
Results:
Fifty-five patients (men 33, age 58±17) were included in the analysis from September 2016 to June 2017 (Table 1), 
19 (34%) of whom developed AKI. There was no significant difference in SIDu values between patients who 
developed AKI (AKIyes) and those who did not (AKIno). No association was found between SIDu and sCr, 
SIDu and creatinine clearance (Table 2). Urinary Na+ ([Na+]u) and Cl- ([Cl-]u) were not correlated to their 
plasmatic values. [Na+]u and [Cl-]u were significantly lower in the AKIyes group (baseline: Na+: 36.5[13-76] vs 
91[51-139]; Cl-: 51[33-70] vs 110[66-170]), p=0.01) and these alterations occurred before the onset of 
derangements in urinary output and sCr (Figures 1, 2). [Na+]u and [Cl-]u showed a better AUC in predicting AKI 
compared to sCr (sCr: 0.54; [Na+]u: 0.76; [Cl-]u: 0.77, p=0.047 and 0.036 respectively). 
Conclusion:
SIDu was not found to be a reliable marker of AKI but further studies are needed to evaluate its diagnostic value. 
Conversely, [Na+]u and [Cl-]u could be simple and inexpensive markers of renal dysfunction to be used in AKI 
diagnosis and management. Written informed consent was obtained from all patients.

Table 1 : 

AKIyes (19) AKIno (36) P 

Age (years) 59±16 57±17 ns 

SAPS II 41[31-50] 37.5[27.5-44.5] ns 

SOFA score 5[3-7] 5[3.5-8] ns 

IN (mL) 3189[2474-3751] 3202[2725-3615] ns 

OUT (mL) 1955[1381-2421] 2765[2215-3600] 0.007 

Urine Output (mL) 1890[1381-2081] 2735[2075-3462] 0.0017 

Balance (mL) 885[162-1623] 191[-653-1425] 0.0505 



General characteristics at baseline

Table 2 : 

AKIyes (19) AKIno (36) P 

pH 7.43[7.39-7.49] 7.43[7.40-7.46] ns 

Na+(mmol/L) 142±6 143±5 ns 

Cl- (mmol/L) 105±5 106±4 ns 

SIDa(mmol/L) 38.3±4 39±4 ns 

Na+u (mmol/L) 36.5[13-76 91[51-139] 0.006 

Cl-u (mmol/L) 51[33-70] 110[66-170] 0.047 

SIDu (mmol/L) 11[-2-29] 14[1-42] ns 
Arterial Blood Gas analysis at baseline for patients with and without AKI
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ANOVA urinary Na during the first 7 days since admission
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ANOVA urinary Cl during the first 7 days since admission


