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Admission serum sodium and potassium levels predict survival among critically ill patients with acute kidney injury
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Table S1 STROBE Statement—checklist of items that should be included in reports of observational studies
	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1,3
	

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	3,4
	

	[bookmark: bold7][bookmark: italic8]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	5,6
	2-24

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6
	28-29

	[bookmark: bold11][bookmark: italic12]Methods
	

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	6
	31-40

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	6,7
	42-61

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	6,7
	42-50

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	NA
	NA

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	6-8
	42-70

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	8-9
	71-101

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	NA
	NA

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	NA
	NA


[bookmark: bold22][bookmark: italic22]Continued on next page 

	[bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	9
	94-101

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	7-9
	63-93

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	9
	94-97

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	7
	47-50

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	NA
	NA

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	9
	97-101

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	9
	104-107

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	9
	105-106

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	NA
	NA

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	9,10
	107-117

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	9
	105-106

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	10
	111,112

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	10
	118-122

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	NA
	NA

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	NA
	NA

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	10,11
	123-134

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	10,11
	123-134

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	NA
	NA


[bookmark: italic43][bookmark: bold44]Continued on next page 

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	11
	135-153

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	12
	155-161

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	14,15
	219-232

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	12
	162-175

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	12,13
	176-187

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	16
	258-260



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

Table S2 Baseline characteristics of the study population according to admission serum sodium level a
	Characteristics
	Admission serum sodium level, mmol/L
	P value

	
	<136.0
(n=3678)
	136.0-144.9
(n=9161)
	≥145.0
(n=782)
	

	Serum sodium 
	131.4±3.9
	139.4±2.2
	148.1±4.3
	<0.001

	Clinical parameters, n (%)
	3678 (27.0)
	9161 (67.3)
	782 (5.7)
	

	Age, years
	63.2±15.4
	66.0±15.6
	66.2±17.6
	<0.001

	Sex, n (%)
	
	
	
	0.103

	  Male
	2063 (56.1)
	5074 (55.4)
	406 (51.9)
	

	  Female
	1615 (43.9)
	4087 (44.6)
	376 (48.1)
	

	Vasopressin use, n (%)
	
	
	
	<0.001

	  Yes
	1534 (41.7)
	4090 (44.6)
	283 (36.2)
	

	  No
	2144 (58.3)
	5071 (55.4)
	499 (63.8)
	

	Ventilator use, n (%)
	
	
	
	<0.001

	  Yes
	1771 (48.2)
	5281 (57.6)
	467 (59.7)
	

	  No
	1907 (51.8)
	3880 (42.4)
	315 (40.3)
	

	Comorbidities
	
	
	
	

	Cardiovascular diseases, n (%) b
	
	
	
	0.001

	    Yes
	1620 (44.0)
	4353 (47.5)
	345 (44.1)
	

	No
	2058 (56.0)
	4808 (52.5)
	437 (55.9)
	

	Chronic pulmonary disease, n (%)
	
	
	
	0.022

	    Yes
	687 (18.7)
	1838 (20.1)
	178 (22.8)
	

	No
	2991 (81.3)
	7323 (79.9)
	604 (77.2)
	

	Deficiency anemias, n (%)
	
	
	
	0.287

	    Yes
	574 (15.6)
	1372 (15.0)
	132 (16.9)
	

	No
	3140 (84.4)
	7789 (85.0)
	650 (83.1)
	

	Liver disease, n (%)
	
	
	
	<0.001

	    Yes
	478 (13.0)
	460 (5.0)
	42 (5.4)
	

	No
	3200 (87.0)
	8701 (95.0)
	740 (94.6)
	

	Tumor related diseases, n (%) c
	
	
	
	<0.001

	    Yes
	470 (12.8)
	961 (10.5)
	75 (9.6)
	

	No
	3208 (87.2)
	8200 (89.5)
	707 (90.4)
	

	Scoring systems
	
	
	
	

	  GCS
	15 (10-15)
	14 (6-15)
	11 (7-15)
	<0.001

	Renal function
	
	
	
	

	  Serum creatinine, mg/dl
	1.70 (1.20-2.80)
	1.50 (1.10-2.10)
	1.70 (1.30-2.40)
	<0.001

	  Urine output, ml/24 h
	1002 (387-2333)
	1194 (480-2399)
	900 (345-2078)
	<0.001

	Renal replacement therapy, n (%)
	
	
	
	<0.001

	  Yes
	141 (3.8)
	202 (2.2)
	13 (1.7)
	

	No
	3537 (96.2)
	8959 (97.8)
	769 (98.3)
	


[bookmark: _Hlk526319876]Abbreviations: GCS, Glasgow Coma Scale.
a Normally distributed data are presented as the mean (SD) (analysis of variance); non-normally distributed data are presented as median (IQR) (nonparametric Kruskal-Wallis H test); and categorical variables are presented as n (%) (chi-square test).
[bookmark: _Hlk526319802]b Cardiovascular diseases including cardiac arrhythmias, valvular disease, and pulmonary circulation.
[bookmark: _Hlk526319819]c Tumor related diseases including lymphoma, metastatic cancer, and solid tumor.

Table S3 Baseline characteristics of the study population according to admission serum potassium level a
	Characteristics
	Admission serum potassium level, mmol/L
	P value

	
	<3.7
(n=2259)
	3.7-4.7
(n=8032)
	≥4.8
(n=3330)
	

	Serum potassium 
	3.3±0.3
	4.2±0.3
	5.5±0.8
	<0.001

	Clinical parameters, n (%)
	2259 (16.6)
	8032 (59.0)
	3330 (24.4)
	

	Age, years
	62.8±16.9
	65.8±15.5
	65.6±15.0
	<0.001

	Sex, n (%)
	
	
	
	<0.001

	  Male
	1072 (47.5)
	4483 (55.8)
	1988 (59.7)
	

	  Female
	1187 (52.5)
	3549 (44.2)
	1342 (40.3)
	

	Vasopressin use, n (%)
	
	
	
	<0.001

	  Yes
	1003 (44.4)
	3569 (44.4)
	1335 (40.1)
	

	  No
	1256 (55.6)
	4463 (55.6)
	1995 (59.9)
	

	Ventilator use, n (%)
	
	
	
	<0.001

	  Yes
	1255 (55.6)
	4612 (57.4)
	1652 (49.6)
	

	  No
	1004 (44.4)
	3420 (42.6)
	1678 (50.4)
	

	Comorbidities
	
	
	
	

	Cardiovascular diseases, n (%) b
	
	
	
	<0.001

	    Yes
	957 (42.4)
	3796 (47.3)
	1565 (47.0)
	

	No
	1302 (57.6)
	4236 (52.7)
	1765 (53.0)
	

	Chronic pulmonary disease, n (%)
	
	
	
	0.006

	    Yes
	394 (17.4)
	1621 (20.2)
	688 (20.7)
	

	No
	1865 (82.6)
	6411 (79.8)
	2642 (79.3)
	

	Deficiency anemias, n (%)
	
	
	
	0.731

	    Yes
	344 (15.2)
	1212 (15.1)
	522 (15.7)
	

	No
	1915 (84.8)
	6820 (84.9)
	2808 (84.3)
	

	Liver disease, n (%)
	
	
	
	0.037

	    Yes
	190 (8.4)
	549 (6.8)
	241 (7.2)
	

	No
	2069 (91.6)
	7483 (93.2)
	3089 (92.8)
	

	Tumor related diseases, n (%) c
	
	
	
	0.642

	    Yes
	247 (10.9)
	904 (11.3)
	355 (10.7)
	

	No
	2012 (89.1)
	7128 (88.7)
	2975 (89.3)
	

	Scoring systems
	
	
	
	

	  GCS
	14 (7-15)
	14 (7-15)
	14 (8-15)
	<0.001

	Renal function
	
	
	
	

	  Serum creatinine, mg/dl
	1.40 (1.10-2.00)
	1.40 (1.10-2.00)
	1.90 (1.40-3.30)
	<0.001

	  Urine output, ml/24 h
	1100 (405-2440)
	1200 (480-2413)
	970 (370-2160)
	<0.001

	Renal replacement therapy, n (%)
	
	
	
	0.009

	  Yes
	58 (2.6)
	187 (2.3)
	111 (3.3)
	

	No
	2201 (97.4)
	7845 (97.7)
	3219 (96.7)
	


Abbreviations: GCS, Glasgow Coma Scale.
a Normally distributed data are presented as the mean±SD (analysis of variance); non-normally distributed data are presented as median (IQR) (nonparametric Kruskal-Wallis H test); and categorical variables are presented as n (%) (chi-square test).
b Cardiovascular diseases including cardiac arrhythmias, valvular disease, and pulmonary circulation.
c Tumor related diseases including lymphoma, metastatic cancer, and solid tumor.

Table S4 All-cause mortality according to admission serum sodium levels across admission serum potassium levels among critically ill patients with acute kidney injury 
	Admission serum potassium level, mmol/L
	Admission serum sodium level, mmol/L

	
	<136.0
	136.0-144.9
	≥145.0

	90-day mortality
	
	
	

	<3.7
	1.16 (0.94, 1.42)
	1.00
	1.55 (1.17, 2.05)

	3.7-4.7
	1.37 (1.23, 1.54)
	1.00
	1.53 (1.27, 1.84)

	≥4.8
	1.45 (1.25, 1.69)
	1.00
	1.59 (1.16, 2.18)

	30-day mortality
	
	
	

	<3.7
	1.15 (0.90, 1.47)
	1.00
	1.57 (1.13, 2.19)

	3.7-4.7
	1.34 (1.17, 1.54)
	1.00
	1.45 (1.16, 1.82)

	≥4.8
	1.47 (1.23, 1.75)
	1.00
	1.59 (1.10, 2.30)


Hazard ratio (95% CI): from Cox proportional hazards regression models. Covariates adjusted for: see model 2 in Table 1.

Table S5 Subgroup analysis of the associations between 30-day all-cause mortality and the admission serum sodium level
	
	No. of patients/deaths
	Admission serum sodium level, mmol/L
	P for interaction

	
	
	<136.0
	136.0-144.9
	≥145.0
	

	Age, years
	
	
	
	
	0.804

	<65
	5772/678
	1.39 (1.17, 1.65)
	1.00
	1.63 (1.19, 2.24)
	

	  ≥65
	7687/1435
	1.39 (1.23, 1.57)
	1.00
	1.46 (1.20, 1.77)
	

	Sex
	
	
	
	
	0.911

	  Male
	7543/1196
	1.36 (1.19, 1.55)
	1.00
	1.55 (1.24, 1.95)
	

	  Female
	6078/961
	1.36 (1.17, 1.57)
	1.00
	1.48 (1.16, 1.88)
	

	Creatinine, mg/dl
	
	
	
	
	0.027

	  <1.50
	6295/917
	1.56 (1.35, 1.81)
	1.00
	1.19 (0.87, 1.61)
	

	  ≥1.50
	7324/1240
	1.23 (1.07, 1.40)
	1.00
	1.58 (1.29, 1.92)
	

	Urine output, ml/24h
	
	
	
	
	0.021

	  <1120
	6487/1383
	1.32 (1.17, 1.49)
	1.00
	1.35 (1.10, 1.64)
	

	  ≥1120
	6520/679
	1.29 (1.08, 1.54)
	1.00
	1.49 (1.10, 2.02)
	

	Vasopressin use
	
	
	
	
	0.322

	  Yes
	5907/1237
	1.33 (1.17, 1.52)
	1.00
	1.45 (1.15, 1.83)
	

	  No
	7714/920
	1.40 (1.20, 1.63)
	1.00
	1.49 (1.18, 1.88)
	

	Renal replacement therapy
	
	
	
	
	0.797

	Yes
	356/130
	1.10 (0.76, 1.59)
	1.00
	0.78 (0.28, 2.15)
	

	No
	13265/2027
	1.38 (1.24, 1.52)
	1.00
	1.55 (1.31, 1.83)
	


Hazard ratio (95% CI): from Cox proportional hazards regression models. Covariates adjusted for: see model 2 in Table 1.


Table S6 Subgroup analysis of the associations between 30-day all-cause mortality and the admission serum potassium level
	
	No. of patients/deaths
	Admission serum potassium level, mmol/L
	P for interaction

	
	
	<3.7
	3.7-4.7
	≥4.8
	

	Age, years
	
	
	
	
	0.776

	<65
	5772/678
	1.03 (0.84, 1.27;)
	1.00
	1.39 (1.16, 1.68)
	

	  ≥65
	7687/1435
	1.20 (1.03, 1.39)
	1.00
	1.28 (1.13, 1.46)
	

	Sex
	
	
	
	
	0.041

	  Male
	7543/1196
	1.12 (0.95, 1.34)
	1.00
	1.42 (1.24, 1.62)
	

	  Female
	6078/961
	1.18 (1.00, 1.40)
	1.00
	1.20 (1.02, 1.42)
	

	Creatinine, mg/dl
	
	
	
	
	0.093

	  <1.50
	6295/917
	1.05 (0.88, 1.25)
	1.00
	1.37 (1.15, 1.63)
	

	  ≥1.50
	7324/1240
	1.23 (1.04, 1.46)
	1.00
	1.30 (1.14, 1.48)
	

	Urine output, ml/24h
	
	
	
	
	0.194

	  <1120
	6487/1383
	1.10 (0.95, 1.28)
	1.00
	1.33 (1.17, 1.51)
	

	  ≥1120
	6520/679
	1.15 (0.93, 1.41)
	1.00
	1.26 (1.04, 1.52)
	

	Vasopressin use
	
	
	
	
	0.327

	 Yes
	5907/1237
	1.21 (1.03, 1.41)
	1.00
	1.44 (1.26, 1.65)
	

	 No
	7714/920
	1.05 (0.87, 1.27)
	1.00
	1.17 (1.00, 1.38)
	

	Renal replacement therapy
	
	
	
	
	0.978

	Yes
	356/130
	1.64 (0.97, 2.77)
	1.00
	1.67 (1.13, 2.48)
	

	No
	13265/2027
	1.13 (1.00, 1.28)
	1.00
	1.29 (1.16, 1.44)
	


[bookmark: _GoBack]Hazard ratio (95% CI): from Cox proportional hazards regression models. Covariates adjusted for: see model 2 in Table 1.
