
◆A retrospective observational study at a single ICU of an university hospital

◆Consecutive cases which were admitted to the ICU with non-cardiac reasons 

from October 2015 to March 2016 were included. Electric medical records 

including baseline characteristics, plasma and urinary laboratory data, and 

follow-up charts were all reviewed. The serial data of serum and urinary 

electrolytes were analyzed from day 1 to day 4 of ICU stay. 

◆Those who left ICU within 24 hours for any reason, anuric patients, those on 

maintenance hemodialysis, those without urethral catheter, and the cases 

without day-1 urinary test, were excluded. 

◆Primary outcome was ICU mortality. 

-Statistical Analyses

●Descriptive statistics were presented for all patients and ICU survivors/non-

survivors group were compared. Continuous variables are presented as 

median [interquartile] and they were compared using Mann-Whitney U test. 

Categorical variables were compared using Fischer’s exact test. 

●To identify the cut-off value of urinary chloride level for predicting ICU 

mortality, receiver operating characteristic (ROC) curve analysis was 

conducted.

●Long-term prognosis was analyzed using Kaplan-Meier method with log rank 

test.

◆Electrolyte disorders are common among critically ill patients treated in 

intensive care units (ICUs), and it is associated with prognosis.

◆Hyperchloremia was reportedly one of the predictors of mortality in 

critically ill patients.

◆However, it is unclear whether urinary chloride concentration has any 

impact. Cut-off value of urinary chloride is unknown in most clinical settings.

Background

Results

Results
Table1: Baseline characteristics

Discussion
◆ Impaired chloride clearance from urine may be associated with hyper-

chloremia and poorer outcomes. 

◆ Hypo-perfusion of kidney or impaired tubuloglomerular feed-back can cause 

low urinary chloride level.

◆ Pendrin, the Cl-HCO3 exchanger, may connect urinary chloride and mortality. 

Fig.1: Case selection of the study
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Table2: Urinary electrolytes and ICU mortality

Fig. 3:Kaplan-Meier survival curve for ICU patients divided 

into two groups by day-1 urinary chloride concentration. 
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Objective
 This study was aimed to evaluate the performance of urinary electrolytes 

for predicting mortality in ICU patients. 

Total n=116 ICU Survivor
n=101

ICU Non-survivor
n=15

P value

Age (yr.) 66 [46.3, 77] 66 [45.5, 77] 71 [53, 76] 0.336

Males, n (%) 71 (61.2%) 61 (60.4%) 10 (66.7%) 0.780

Weight (kg) 56.2 [47.9, 64] 55.4 [47.2, 64.9] 56.3 [54.4, 62.4] 0.370

PMH： hypertension, n (%) 46 (39.7%) 39 (38.6%) 7 (46.7%) 0.581

PMH： diabetes, n (%) 24 (20.7%) 22 (21.8%) 2 (13.3%) 0.733

PMH: CKD, n (%) 10 (8.6%) 10 (9.9%) 0 (0.0%) 0.356

PMH: heart failure, n (%) 7 (6.0%) 6 (5.9%) 1 (6.7%) 1.000

SAPS 2 score 36 [25, 49.8] 34 [24, 45] 55 [46, 59] <0.0001*

APACHE 2 score 15 [9.25, 21] 13 [9, 18.5] 21 [19, 23] <0.0001*

SOFA score 6 [4, 9] 6 [4, 9] 9 [5, 11] 0.0203*

ICU stay (days) 6 [4, 9] 6 [3.5, 9] 7 [4, 12] 0.363

Follow up duration (days) 89 [15.5, 208.5] 151 [32.5, 220] 6 [3, 11] <0.0001*

ICU admission to discharge (days) 26.5 [11.3, 55] 33 [15, 60.5] 6 [3, 11] <0.0001*

30-day mortality 20 (20.2%) 6 (7.1%) 14 (93.3%) <0.0001*

90-day mortality 25 (29.8%) 10 (14.5%) 15 (100.0%) <0.0001*

AKI in ICU
（stage 1/2/3）

24/11/20 
(20.9/9.6/17.4%)

19/11/15 
(19.0/11.0/15.0%)

5/0/5 
(33.3/0.0/33.3%)

0.085

AKI in ICU, n (%) 55 (47.8%) 45 (45.0%) 10 (66.7%) 0.166

CRRT in ICU, n (%) 11 (9.5%) 9 (8.9%) 2 (13.3%) 0.633

Use of Diuretics in ICU*, n (%) 51 (44.0%) 48 (47.5%) 3 (20.0%) 0.0539

* the number of patients to whom diuretic was used by physician at least once in day 1-4 of ICU stay.

Survivor
n=101

Non-survivor
n=15

P value

Chloride (Cl) 65 [24.5, 110] 36 [20, 48] 0.0392*

Sodium (Na) 68 [23.5, 118] 45 [24, 61] 0.20

Potassium (K) 41.8 [28.9, 71.4] 45.8 [33.7, 75.3] 0.38

Calcium (Ca) 2.2 [0.9, 6.3] 2.1 [0.8, 4.1] 0.29

Cl 85 [35, 134] 38.5 [8.75, 61.75] 0.0094*

Na 84 [48, 131] 38 [15, 109] 0.040*

K 32 [22.3, 55.6] 49.7 [29.2, 97] 0.043*

Ca 2.9 [1, 6.2] 0.75 [0.35, 1.95] 0.0016*

Cl 105 [51, 151] 46 [11.25, 131.5] 0.085

Na 104 [51, 150] 50 [16.8, 109] 0.055

K 29.3 [15.1, 48.2] 45.2 [26.9, 80.0] 0.087

Ca 4.9 [1.5, 8.8] 0.9 [0.33, 2.8] 0.006*

Cl 107 [68.5, 152.5] 23 [11, 66.5] 0.0021*

Na 116 [67.5, 156] 30 [11, 53] 0.0003*

K 27.1 [16, 43.5] 32.7 [14.7, 73.5] 0.39

Ca 5.3 [2.15, 9.7] 0.55 [0.05, 3.8] 0.0016*

Fig. 2: Comparison of urinary chloride 

level between ICU survivors and non-

survivors. 

* P < 0.05

Follow-up (days)

* Units: mEq/L for Cl, Na, K; mg/dL for Ca.
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 On the first day of ICU stay, only chloride showed difference between 

ICU survivors and non-survivors.

 Urinary chloride level of survivors was significantly higher than that of 

non-survivors.

 ROC curve analysis to predict ICU mortality by day-1 urinary chloride 

level proposed cut-off line of 53 mEq/L. (AUC 0.66)  

Day-1 urinary Cl > = 53 mEq/L

Day-1 urinary Cl <    53 mEq/L

◆ Urinary chloride level on ICU admission would potentially play a role in 

predicting mortality in ICU settings. 

◆ Combination of urinary chloride and other clinical index may improve 

current prognosis prediction for critically ill patients.

◆ Prospective validation study with larger cohort is now warranted.

Log rank test

p=0.013

Conclusion


