Supplementary Data for Deetjen et al. ,“Intensive care unit acquired hypernatremia after major surgery is associated with urine concentrating defect: an observational study”

Table S1. Results of a multivariate logistic regression model showing SAPS II and Hypernatremia as exposures for hospital mortality.
	Variable
	OR (95% CI)
	P-value

	
	
	

	SAPS II
	1.07 (1.04-1.1)
	<0.001

	Hypernatremia
	2.6 (1.42-4.79)
	0.002

	Creatinine
	1.27 (0.91-1.75)
	ns

	Age
	1.02 (0.99-1.05)
	ns

	Male
	0.85 (0.46-1.59)
	ns

	
	
	


The model is adjusted for creatinine, age and male gender. In case of non-significance, the results are presented as “ns”. 

OR, odds ratio; CI, confidence interval; SAPS II, Simpliﬁed Acute Physiology Score. 
Table S2. Results of two multivariate logistic regression models showing average urine sodium value (A) and non-isotonic sodium balance (B) as exposures for development of postoperative hypernatremia. 

A

	Variable
	OR (95% CI)
	P-value

	
	
	

	Average Urine Sodium concentration four days postoperative
	0.98 (0.96-0.99)
	0.001

	Tonicity of total intake
	1.05 (1.02-1.08)
	<0.001.

	Total water intake
	1.00 (0.99-1.00)
	ns

	Loop diuretics
	1.01 (0.99-1.03)
	ns

	Argipressin
	0.99 (0.95-1.05)
	ns

	Hydrocortisone
	1.00 (0.99-1.01)
	ns

	Norepinephrine
	1.02 (0.99-1.06)
	ns

	SAPS II corrected
	1.03 (0.98-1.09)
	ns

	
	
	


The model is adjusted for loop diuretics, hydrocortisone, argipressin, norepinephrine, total water intake, tonicity of total intake and corrected SAPS II. In case of non-significance, the results are presented as “ns”.
OR, odds ratio; CI, confidence interval.
B

	Variable
	OR (95% CI)
	P-value

	
	
	

	Non-isotonic sodium balance
	1.004 (1.002-1.007)
	<0.001

	Tonicity of total intake
	1.00 (0.97-1.04)
	ns

	Total water intake
	1.00 (0.99-1.00)
	ns

	Loop diuretics
	1.01 (0.99-1.03)
	ns

	Argipressin
	0.97(0.92-1.02)
	ns

	Hydrocortisone
	1.00 (0.99-1.01)
	ns

	Norepinephrine
	1.02 (0.99-1.06)
	ns

	SAPS II corrected
	1.04 (0.99-1.09)
	ns

	
	
	


The model is adjusted for loop diuretics, hydrocortisone, argipressin, norepinephrine, total water intake, tonicity of total intake and corrected SAPS II. In case of non-significance, the results are presented as “ns”. 

OR, odds ratio; CI, confidence interval. 
Table S3. Characteristics of all patients and patients with major surgery with missing values

	
	All Patients
	
	
	Patients with major surgery
	

	
	Normal Sodium

(n= 1068)
	Hypernatremia

(n=307)
	P-value
	Normal Sodium

 (n=535)
	Hypernatremia

 (n=168)
	P-value

	
	
	
	
	
	
	

	Department, number (%)
	
	
	
	
	
	

	  Abdominal Surgery
	170 (15.9%)
	46 (15.0%)
	
	122 (22.8%)
	41 (24.4%)
	

	  Gynaecological Surgery
	40 (3.7%)
	4 (1.3%)
	
	26 (4.9%)
	4 (2.4%)
	

	  Head and Neck Surgery
	7 (0.7%)
	7 (2.3%)
	
	5 (0.9%)
	3 (1.8%)
	

	  Cardiac Surgery
	306 (28.7%)
	88 (28.7%)
	
	245 (45.8%)
	74 (44.0%)
	

	  Neurosurgery
	152 (14.2%)
	54 (17.6%)
	
	-
	-
	

	  Trauma Surgery
	137 (12.8%)
	35 (11.4%)
	
	85 (15.9%)
	25 (14.9%)
	

	  Urological Surgery
	37 (3.5%)
	6 (2.0%)
	
	24 (4.5%)
	5 (3.0%)
	

	  Miscellaneous
	175 (16.4%)
	43 (14.0%)
	
	-
	-
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Male, number (%)
	628 (58.8%)
	180 (58.6%)
	ns
	340 (63.6%)
	103 (61.3%)
	ns

	Age, years
	64.9 ±16.2
	67.4 ±15.8
	0.011
	65.9 ±15.1
	68.6 ±14.3
	0.02

	SAPS II score
	33 [25-41.5]
	41 [33.3-48.8]
	<0.001
	33 [26-41]
	42 [36-51]
	<0.001

	         Missing Values, number (%)
	     465 (43.5%)
	     29 (9.4%)
	
	   190 (35.5%)
	   16 (9.5%)
	

	SAPS II corrected score
	33  [25-41.5]
	40 [33-48]
	<0.001
	33 [26-41]
	41 [36-51]
	<0.001

	         Missing Values, number (%)
	     465 (43.5%)
	     29 (9.4%)
	
	   190 (35.5%)
	   16 (9.5%)
	

	Serum creatinine (mg/dl)
	0.84 [0.69-1.13]
	0.98 [0.7-1.56]
	<0.001
	0.87 [0.72-1.15]
	1.11 [0.75-1.76]
	<0.001

	         Missing Values, number (%)
	     147 (13.8%)
	     6 (2.0%)
	
	   6 (1.1%)
	   3 (1.8%)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Hospital mortality, number (%)
	104 (9.7%)
	79 (25.7%)
	<0.001
	32 (6.0%)
	41 (24.4%)
	<0.001

	
	
	
	
	
	
	

	Maximum serum sodium (mmol/l)
	
	149 [147-153]
	
	
	149 [147-153]
	

	Number of days Hypernatremia (days)
	
	3 [1-6]
	
	
	3 [1-6]
	

	Onset Hypernatremia after Surgery (days)
	
	1 [0-3]
	
	
	1 [0-2]
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


The data of all patients and a selected group of patients with major surgery are presented as median [interquartile range], as means ± standard deviations or as absolute number (%). In the selected group all patients were excluded without major surgery, neurosurgical patients,  patients with hyponatremia (< 135 mmol/l) or hypernatremia already at admission. In case of non-significance, the results are presented as “ns”. Abbreviations: SAPS II, Simpliﬁed Acute Physiology Score

	Table S4. Serum and urine average values of four days after major surgery with missing values.


	Normal Sodium

 (n=535)
	Hypernatremia

 (n=168)
	P-value

	
	
	
	

	Average Serum Sodium value 4 days postoperative (mmol/l)
	139 (138-141)
	146 (144-148)
	<0.001

	Average Urine Sodium value 4 days postoperative (mmol/l)

        Missing values, number (%) 
	78 (46-107)

    84 (15.7%)
	65 (44.8-90)

    20 (11.9%)
	0.007

	Average Urine Osmolality value 4 days postoperative (mmol/l)

        Missing values, number (%)
	602 (467-740)

    159 (29.7%)
	514 (465-605)

    38 (22.6%)
	<0.001

	Average Urine Urea value 4 days postoperative (mmol/l)

        Missing values, number (%)
	209 (138-282)

    128 (23.9%)
	198 (150-254)

    25 (14.9%)
	ns

	
	
	
	


Results are presented as median [interquartile range]. In case of non-significance, the results are presented as “ns”.
