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Supplemental information
Online resource 1: Core medical codes used to identify patients with sepsis
	ICD-X code
	Description 

	ICD-9 code

	038.xx 
	(Septicemia category code)

	038.0
	Streptococcal septicemia

	038.1
	Staphylococcal septicemia, unspecified

	038.11
	Methicillin susceptible Staphylococcus aureus septicemia 

	038.12
	Methicillin resistant Staphylococcus aureus septicemia

	038.19
	Other staphylococcal septicemia

	038.2
	Pneumococcal septicemia [Streptococcus pneumoniae septicemia]

	038.3
	Septicemia due to anaerobes

	038.4
	Septicemia due to gram-negative organism, unspecified

	038.41
	Septicemia due to Hemophilus influenzae [H. influenzae]

	038.42
	Septicemia due to Escherichia coli [E. coli] 

	038.43
	Septicemia due to pseudomonas 

	038.44
	Septicemia due to serratia

	038.49
	Other septicemia due to gram-negative organisms 

	038.8
	Other specified septicemias

	038.9
	Unspecified septicemia

	790.7
	Bacteremia (bacteria in blood)

	785.52
	Septic shock

	995.91
	Sepsis

	995.92
	Severe sepsis

	998.02
	Postoperative shock, septic

	ICD-10 Code

	A40.0
	Sepsis due to streptococcus, group A

	A40.1
	Sepsis due to streptococcus, group B

	A40.3
	Sepsis due to Streptococcus pneumoniae

	A40.8
	Other streptococcal sepsis

	A40.9
	Streptococcal sepsis, unspecified

	A41.01
	Sepsis due to Methicillin susceptible Staphylococcus aureus

	A41.02
	Sepsis due to Methicillin resistant Staphylococcus aureus

	A41.1
	Sepsis due to other specified staphylococcus

	A41.2
	Sepsis due to unspecified staphylococcus

	A41.3
	Sepsis due to Hemophilus influenzae

	A41.4
	Sepsis due to anaerobes

	A41.50
	Gram-negative sepsis, unspecified

	A41.51
	Sepsis due to Escherichia coli [E. coli]

	A41.52
	Sepsis due to Pseudomonas

	A41.53
	Sepsis due to Serratia

	A4159
	Other Gram-negative sepsis

	A41.81
	Sepsis due to Enterococcus

	A41.89
	Other specified sepsis

	A41.9
	Sepsis, unspecified organism

	A42.7
	Actinomycotic sepsis

	A54.86
	Gonococcal sepsis

	B37.7
	Candidal sepsis

	R65.20
	Severe sepsis without septic shock

	R65.21
	Severe sepsis with septic shock



Online resource 2. Medical codes for AKI and MI diagnosis
	Category
	Diagnosis type
	Diagnosis code
	Diagnosis description

	AKI
	ICD9
	584.9
	Acute Kidney Failure, Unspecified

	AKI
	ICD9
	585.9
	Chronic Kidney Disease, Unspecified

	AKI
	ICD9
	586
	Unspecified renal failure

	AKI
	ICD9
	584.5
	Acute kidney failure with lesion of tubular necrosis

	AKI
	ICD9
	584.6
	acute kidney failure with lesion of renal cortical necrosis

	AKI
	ICD9
	584.7
	Acute kidney failure with lesion of medullary [papillary] necrosis

	AKI
	ICD9
	584.8
	Acute kidney failure with other specified pathological lesion in kidney

	AKI 
	ICD9
	404.00
	Hypertensive heart and chronic kidney disease, malignant, without heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI & MI
	ICD9
	404.01
	Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI
	ICD9
	404.02
	Hypertensive heart and chronic kidney disease, malignant, without heart failure and with chronic kidney disease stage V or end stage renal disease 

	AKI & MI
	ICD9
	404.03
	Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage V or end stage renal disease 

	AKI
	ICD9
	404.10
	Hypertensive heart and chronic kidney disease, benign, without heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI & MI
	ICD9
	404.11
	Hypertensive heart and chronic kidney disease, benign, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI
	ICD9
	404.12
	Hypertensive heart and chronic kidney disease, benign, without heart failure and with chronic kidney disease stage V or end stage renal disease 

	AKI & MI
	ICD9
	404.13
	Hypertensive heart and chronic kidney disease, benign, with heart failure and chronic kidney disease stage V or end stage renal disease 

	AKI
	ICD9
	404.90
	Hypertensive heart and chronic kidney disease, unspecified, without heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI & MI
	ICD9
	404.91
	Hypertensive heart and chronic kidney disease, unspecified, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified 

	AKI
	ICD9
	404.92
	Hypertensive heart and chronic kidney disease, unspecified, without heart failure and with chronic kidney disease stage V or end stage renal disease 

	AKI & MI
	ICD9
	404.93
	Hypertensive heart and chronic kidney disease, unspecified, with heart failure and chronic kidney disease stage V or end stage renal disease 

	AKI
	ICD9
	585.1
	Chronic kidney disease, Stage I 

	AKI
	ICD9
	585.2
	Chronic kidney disease, Stage II (mild) 

	AKI
	ICD9
	585.3
	Chronic kidney disease, Stage III (moderate)

	AKI
	ICD9
	585.4
	Chronic kidney disease, Stage IV (severe) 

	AKI
	ICD9
	585.5
	Chronic kidney disease, Stage V 

	AKI
	ICD9
	585.6
	End stage renal disease 

	AKI
	ICD10-CM
	N17.9
	Acute kidney failure, unspecified

	AKI
	ICD10-CM
	N18.9
	Chronic kidney disease, unspecified

	AKI & MI
	ICD10-CM
	I13.0
	Hypertensive heart and chronic kidney disease with heart failure and stage 1 through stage 4 chronic kidney disease, or unspecified chronic kidney disease 

	AKI
	ICD10-CM
	I13.10
	Hypertensive heart and chronic kidney disease without heart failure, with stage 1 through stage 4 chronic kidney disease, or unspecified chronic kidney disease 

	AKI
	ICD10-CM
	I13.11
	Hypertensive heart and chronic kidney disease without heart failure, with stage 5 chronic kidney disease, or end stage renal disease 

	AKI & MI
	ICD10-CM
	I13.2
	Hypertensive heart and chronic kidney disease with heart failure and with stage 5 chronic kidney disease, or end stage renal disease 

	AKI
	ICD10-CM
	N18.1
	Chronic kidney disease, stage 1 

	AKI
	ICD10-CM
	N18.2
	Chronic kidney disease, stage 2 (mild) 

	AKI
	ICD10-CM
	N18.3
	Chronic kidney disease, stage 3 (moderate) 

	AKI
	ICD10-CM
	N18.4
	Chronic kidney disease, stage 4 (severe) 

	AKI
	ICD10-CM
	N18.5
	Chronic kidney disease, stage 5 

	AKI
	ICD10-CM
	N18.6
	End stage renal disease 

	AKI
	ICD10-CM
	N17.0
	Acute kidney failure with tubular necrosis

	AKI
	ICD10-CM
	N17.1
	Acute kidney failure with acute cortical necrosis 

	AKI
	ICD10-CM
	N17.2
	Acute kidney failure with medullary necrosis

	AKI
	ICD10-CM
	N17.8
	Other acute kidney failure 

	AKI
	ICD10-CM
	I12.0
	Hypertensive chronic kidney disease with stage 5 chronic kidney disease or end stage renal disease 

	AKI
	ICD10-CM
	I12.9
	Hypertensive chronic kidney disease with stage 1 through stage 4 chronic kidney disease, or unspecified chronic kidney disease 

	AKI
	ICD10-CM
	N99.0
	Post procedural (acute) (chronic) kidney failure 

	MI
	ICD9
	410.00
	Myocardial Injury, of Anterolateral Wall, Episode of Care Unspecified

	MI
	ICD9
	410.01
	Myocardial Injury, of Anterolateral Wall, Initial Episode of Care

	MI
	ICD9
	410.02
	Myocardial Injury, of Anterolateral Wall, Subsequent Episode of Care

	MI
	ICD9
	410.10
	Myocardial Injury, of Other Anterior Wall, Episode of Care Unspecified

	MI
	ICD9
	410.11
	Myocardial Injury, of Other Anterior Wall, Initial Episode of Care

	MI
	ICD9
	410.12
	Myocardial Injury, of Other Anterior Wall, Subsequent Episode of Care

	MI
	ICD9
	410.20
	Myocardial Injury, of Inferolateral Wall, Episode of Care Unspecified

	MI
	ICD9
	410.21
	Myocardial Injury, of Inferolateral Wall, Initial Episode of Care

	MI
	ICD9
	410.22
	Myocardial Injury, of Inferolateral Wall, Subsequent Episode of Care

	MI
	ICD9
	410.30
	Myocardial Injury, of Inferoposterior Wall, Episode of Care Unspecified

	MI
	ICD9
	410.31
	Myocardial Injury of Inferoposterior Wall, Initial Episode of Care

	MI
	ICD9
	410.32
	Myocardial Injury, of Inferoposterior Wall, Subsequent Episode of Care

	MI
	ICD9
	410.40
	Myocardial Injury, of Other Inferior Wall, Episode of Care Unspecified

	MI
	ICD9
	410.41
	Myocardial Injury, of Other Inferior Wall, Initial Episode of Care

	MI
	ICD9
	410.42
	Myocardial Injury, of Other Inferior Wall, Subsequent Episode of Care

	MI
	ICD9
	410.50
	Myocardial Injury, of Other Lateral Wall, Episode of Care Unspecified

	MI
	ICD9
	410.51
	Myocardial Injury, of Other Lateral Wall, Initial Episode of Care

	MI
	ICD9
	410.52
	Myocardial Injury, of Other Lateral Wall, Subsequent Episode of Care

	MI
	ICD9
	410.60
	Myocardial Injury, True Posterior Wall Infarction, Episode of Care
Unspecified

	MI
	ICD9
	410.61
	Myocardial Injury, True Posterior Wall Infarction, Initial Episode of Care

	MI
	ICD9
	410.62
	Myocardial Injury, True Posterior Wall Infarction, Subsequent Episode of
Care

	MI
	ICD9
	410.70
	Myocardial Injury, Subendocardial Infarction, Episode of Care
Unspecified

	MI
	ICD9
	410.71
	Myocardial Injury, Subendocardial Infarction, Initial Episode of Care

	MI
	ICD9
	410.72
	Myocardial Injury, Subendocardial Infarction, Subsequent Episode of
Care

	MI
	ICD9
	410.80
	Myocardial Injury, of Other Specified Sites, Episode of Care Unspecified

	MI
	ICD9
	410.81
	Myocardial Injury, of Other Specified Sites, Initial Episode of Care

	MI
	ICD9
	410.82
	Myocardial Injury, of Other Specified Sites, Subsequent Episode of Care

	MI
	ICD9
	410.90
	Myocardial Injury, Unspecified Site, Episode of Care Unspecified

	MI
	ICD9
	410.91
	Myocardial Injury, Unspecified Site, Initial Episode of Care

	MI
	ICD9
	410.92
	Myocardial Injury, Unspecified Site, Subsequent Episode of Care

	MI
	ICD10-CM
	I21.01
	ST elevation (STEMI) myocardial infarction involving left main coronary artery 

	MI
	ICD10-CM
	I21.02
	ST elevation (STEMI) myocardial infarction involving left anterior descending coronary artery 

	MI
	ICD10-CM
	I21.09
	ST elevation (STEMI) myocardial infarction involving other coronary artery of
anterior wall

	MI
	ICD10-CM
	I21.11
	ST elevation (STEMI) myocardial infarction involving right coronary artery

	MI
	ICD10-CM
	I21.19
	ST elevation (STEMI) myocardial infarction involving other coronary artery of
inferior wall

	MI
	ICD10-CM
	I21.21
	ST elevation (STEMI) myocardial infarction involving left circumflex coronary artery 

	MI
	ICD10-CM
	I21.29
	ST elevation (STEMI) myocardial infarction involving other sites

	MI
	ICD10-CM
	I21.3
	ST elevation (STEMI) myocardial infarction of unspecified site

	MI
	ICD10-CM
	I21.4
	Non-ST elevation (NSTEMI) myocardial infarction

	MI
	ICD10-CM
	I21.9
	Acute myocardial infarction, unspecified

	MI
	ICD10-CM
	I21.A1
	Myocardial infarction type 2

	MI
	ICD10-CM
	I21.A9
	Other myocardial infarction type

	MI
	ICD10-CM
	I22.0
	Subsequent ST elevation (STEMI) myocardial infarction of anterior wall

	MI
	ICD10-CM
	I22.1
	Subsequent ST elevation (STEMI) myocardial infarction of inferior wall

	MI
	ICD10-CM
	I22.2
	Subsequent non-ST elevation (NSTEMI) myocardial infarction

	MI
	ICD10-CM
	I22.8
	Subsequent ST Elevation (STEMI) myocardial infarction of other sites

	MI
	ICD10-CM
	I22.9
	Subsequent ST elevation (STEMI) myocardial infarction of unspecified site

	MI
	ICD10-CM
	I25.2
	Old myocardial infarction

	MI
	ICD10-CM
	I97.121
	Post procedural cardiac arrest following other surgery

	MI
	ICD10-CM
	I97.130
	Post procedural heart failure following cardiac surgery

	MI
	ICD10-CM
	I97.131
	Post procedural heart failure following other surgery

	MI
	ICD10-CM
	I97.190
	Other post procedural cardiac functional disturbances following cardiac surgery

	MI
	ICD10-CM
	I97.191
	Other post procedural cardiac functional disturbances following other surgery

	MI
	ICD10-CM
	I97.710
	Intraoperative cardiac arrest during cardiac surgery

	MI
	ICD10-CM
	I97.711
	intraoperative cardiac arrest during other surgery

	MI
	ICD10-CM
	I97.790
	Other intraoperative cardiac functional disturbances during cardiac surgery

	MI
	ICD10-CM
	I97.791
	other intraoperative cardiac functional disturbances during other surgery


AKI- Acute Kidney Injury, MI Myocardial Injury





Online Resource 4: Comprehensive list of potentially confounding variables for AKI for MAP threshold groups <55 mmHg, <65 mmHg, <75 mmHg and <85 mmHg
	Variable group
	Variable type
	Min. MAP <55 mmHg 
(n=3308)
	Min. MAP <65 mmHg
(n=6310) 
	Min. MAP <75 mmHg
(n=8039) 
	Min. MAP <85 mmHg
(n=8609) 

	 
	 
	AKI n (%)**
	AKI n (%)
	AKI n (%)
	AKI n (%)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	Yes
	No
	p- value
	Yes
	No
	p- value
	Yes
	No
	p-value
	Yes
	No
	p- value

	* Gender
	Male
	265
(47%)
	1142
(42%)
	
	513
(50%)
	2344
(44%)
	0.0006
	643
(53%)
	3132
(46%)
	<0.0001*
	681
(53%)
	3417
(47%)
	<0.0001*

	Race 
	African American
	85
(15%)
	225
(8%)
	<0.001*

	156
(15%)
	466
(9%)
	<0.0001*

	179
(15%)
	663
(10%)
	<0.0001*
	194
(15%)
	749
(10%)
	<0.0001*

	 
	Caucasian
	415
(73%)
	2228
(81%)
	
	756
(74%)
	4,266
(81%)
	
	918
(75%)
	5446
(80%)
	
	963
(75%)
	5808
(79%)
	

	 
	Other
	53
(9%)
	232
(8%)
	
	87
(9%)
	465
(9%)
	
	97
(8%)
	596
(9%)
	
	103
(8%)
	642
(9%)
	

	 
	Unknown
	15
(3%)
	52
(2%)
	
	23
(2%)
	91
(2%)
	
	27
(2%)
	113
(2%)
	
	27
(2%)
	123
(2%)
	

	*Age
	 Mean 
	67.70
	65.38
	0.0017*
	65.91
	64.05
	0.0009*
	66.02
	63.48
	<0.0001*
	65.73
	63.14
	<0.0001*

	Admission type 
	Elective
	48
(8%)
	111
(4%)
	<0.001*

	74
(7%)
	201
(4%)
	<0.0001*

	88
(7%)
	256
(4%)
	<0.0001*
	89
(7%)
	275
(4%)
	<0.0001*

	 
	Emergency
	492
(87%)
	2,452
(90%)
	
	891
(87%)
	4,795
(91%)
	
	1,061
(87%)
	6,204
(91%)
	
	1123
(87%)
	6674
(91%)
	

	 
	Trauma Center
	6
(1%)
	11
(0.4%)
	
	8
(0.8%)
	18
(0.3%)
	
	10
(0.8%)
	22
(0.3%)
	
	10
(0.8%)
	22
(0.3%)
	

	 
	Urgent
	0
(0%)
	6
(0.2%)
	
	2
(0.2%)
	11
(0.2%)
	
	2
(0.2%)
	13
(0.2%)
	
	2
(0.2%)
	13
(0.2%)
	

	 
	Unknown
	22
(4%)
	157
(6%)
	
	47
(5%)
	263
(5%)
	
	60
(5%)
	323
(5%)
	
	63
(5%)
	338
(5%)
	

	Discharge year 
	2010
	2
(0.4%)
	23
(0.8%)
	0.0002

	7
(0.7%)
	43
(0.8%)
	0.0002

	8
(0.7%)
	54
(0.8%)
	0.0007

	8
(0.6%)
	56
(0.8%)
	0.0003

	 
	2011
	25
(4%)
	85
(3%)
	
	43
(4%)
	170
(3%)
	
	50
(4%)
	219
(3%)
	
	52
(4%)
	230
(3%)
	

	 
	2012
	70
(12%)
	197
(7%)
	
	113
(11%)
	385
(7%)
	
	127
(10%)
	513
(8%)
	
	132
(10%)
	541
(7%)
	

	 
	2013
	101
(18%)
	474
(17%)
	
	185
(18%)
	859
(16%)
	
	221
(18%)
	1,058
(16%)
	
	230
(18%)
	1118
(15%)
	

	 
	2014
	122
(21%)
	740
(27%)
	
	229
(22%)
	1361
(26%)
	
	281
(23%)
	1,709
(25%)
	
	296
(23%)
	1835
(25%)
	

	 
	2015
	137
(24%)
	612
(22%)
	
	224
(22%)
	1,214
(23%)
	
	262
(21%)
	1,595
(23%)
	
	277
(22%)
	1731
(24%)
	

	 
	2016
	111
(20%)
	606
(22%)
	
	221
(22%)
	1,256
(24%)
	
	272
(22%)
	1,670
(24%)
	
	292
(23%)
	1811
(25%)
	

	Census Region
	Midwest
	67
(12%)
	391
(14%)
	0.0339

	136
(13%)
	777
(15%)
	0.0015

	1,057
(16%)
	158
(13%)
	0.0002

	172
(13%)
	1132
(15%)
	0.0002

	 
	Northeast
	218
(38%)
	882
(32%)
	
	364
(36%)
	1,567
(30%)
	
	1,973
(29%)
	426
(35%)
	
	446
(35%)
	2100
(29%)
	

	 
	South
	182
(32%)
	934
(34%)
	
	342
(33%)
	1,997
(38%)
	
	2,614
(38%)
	428
(35%)
	
	454
(35%)
	2823
(39%)
	

	 
	West
	101
(18%)
	530
(19%)
	
	180
(18%)
	947
(18%)
	
	1,174
(17%)
	209
(17%)
	
	215
(17%)
	1267
(17%)
	

	Hospital Bed Size
	<100
	24
(4%)
	228
(8%)
	0.0009

	57
(6%)
	449
(8%)
	<0.0001*
	68
(6%)
	605
(9%)
	<0.0001*

	72
(6%)
	667
(9%)
	<0.0001*


	 
	100-199
	70
(12%)
	423
(15%)
	
	129
(13%)
	883
(17%)
	
	168
(14%)
	1,140
(17%)
	
	176
(14%)
	1218
(17%)
	

	 
	200-299
	103
(18%)
	508
(19%)
	
	192
(19%)
	976
(18%)
	
	232
(19%)
	1,292
(19%)
	
	246
(19%)
	1408
(19%)
	

	 
	300-499
	136
(24%)
	611
(22%)
	
	261
(26%)
	1,255
(24%)
	
	310
(25%)
	1646
(24%)
	
	336
(26%)
	1766
(24%)
	

	 
	500+
	235
(41%)
	967
(35%)
	
	383
(37%)
	1,725
(33%)
	
	443
(36%)
	2135
(31%)
	
	457
(36%)
	2263
(31%)
	

	ICU Type
	General ICU
	348
(61%)
	1844
(67%)
	0.0124

	619
(61%)
	3,521
(67%)
	0.0019

	754
(62%)
	4560
(67%)
	0.0051

	799
(62%)
	4912
(67%)
	0.0057

	 
	Medical ICU
	66
(12%)
	306
(11%)
	
	143
(14%)
	681
(13%)
	
	169
(14%)
	883
(13%)
	
	177
(14%)
	948
(13%)
	

	 
	Surgical ICU
	39
(7%)
	188
(7%)
	
	67
(7%)
	311
(6%)
	
	77
(6%)
	380
(6%)
	
	81
(6%)
	401
(5%)
	

	 
	Cardiac ICU
	49
(9%)
	159
(6%)
	
	85
(8%)
	315
(6%)
	
	95
(8%)
	400
(6%)
	
	97
(8%)
	430
(6%)
	

	 
	Coronary Care Unit
	66
(12%)
	240
(9%)
	
	108
(11%)
	460
(9%)
	
	126
(10%)
	595
(9%)
	
	133
(10%)
	631
(9%)
	

	Drugs received
	Diuretics received
	114
(20%)
	397
(15%)
	0.0008
	209
(20%)
	708
(13%)
	<0.0001*
	243
(20%)
	886
(13%)
	<0.0001*
	256
(20%)
	944
(13%)
	<0.0001*

	 
	ACE inhibitors received 
	62
(11%)
	237
(9%)
	0.088
	122
(12%)
	446
(8%)
	0.0003
	141
(12%)
	583
(9%)
	0.0008
	156
(12%)
	629
(9%)
	0.0008

	 
	Beta blockers received
	125
(22%)
	409
(15%)
	<0.0001*
	229
(22%)
	796
(15%)
	<0.0001*
	266
(22%)
	1036
(15%)
	<0.0001*
	289
(22%)
	1114
(15%)
	<0.0001*

	 
	Calcium channel blockers received
	54
(10%)
	183
(7%)
	0.0177
	103
(10%)
	365
(7%)
	0.0004
	130
(11%)
	491
(7%)
	<0.0001*
	145
(11%)
	539
(7%)
	<0.0001*

	*Modified APACHE III score
	Mean
	73.96
	66.09
	<0.0001*
	70.83
	62.63
	<0.0001*
	69.65
	60.81
	<0.0001*
	69.11
	59.95
	<0.0001*

	Serum Lactate
	No reading available
	255
(45%)
	1336
(49%)
	<0.0001*
	496
(49%)
	2,754
(52%)
	<0.0001*

	619
(51%)
	3702
(54%)
	<0.0001*
	658
(51%)
	4033
(55%)
	<0.0001*

	 
	Normal <2 mmol/L
	152
(27%)
	842
(31%)
	
	263
(26%)
	1,571
(30%)
	
	312
(26%)
	1926
(28%)
	
	328
(25%)
	2026
(28%)
	

	 
	Mild 2 to <5 mmol/L
	114
(20%)
	464
(17%)
	
	184
(18%)
	826
(16%)
	
	204
(17%)
	1029
(15%)
	
	213
(17%)
	1094
(15%)
	

	 
	Moderate 5 to <8 mmol/L
	32
(6%)
	65
(2%)
	
	52
(5%)
	101
(2%)
	
	58
(5%)
	122
(2%)
	
	59
(5%)
	127
(2%)
	

	 
	Severe ≥8 mmol/L
	15
(3%)
	30
(1%)
	
	27
(3%)
	36
(0.7%)
	
	28
(2%)
	39
(0.6%)
	
	29
(2%)
	42
(0.6%)
	

	Elixhauser Index
	Mean
	17.45
	13.85
	<0.0001*
	16.88
	13.14
	<0.0001*
	16.76
	12.73
	<0.0001*
	16.61
	12.53
	<0.0001*

	Payer
	Commercial
	86
(15%)
	419
(15%)
	0.1053
	150
(15%)
	878
(17%)
	0.0039
	175
(14%)
	1166
(17%)
	0.0003

	188
(15%)
	1273
(17%)
	0.0005

	 
	Medicaid
	48
(8%)
	337
(12%)
	
	99
(10%)
	690
(13%)
	
	122
(10%)
	909
(13%)
	
	132
(10%)
	973
(13%)
	

	 
	Medicare
	349
(61%)
	1594
(58%)
	
	599
(59%)
	2,940
(56%)
	
	719
(59%)
	3729
(55%)
	
	752
(58%)
	3962
(54%)
	

	 
	Other
	31
(5%)
	158
(6%)
	
	64
(6%)
	323
(6%)
	
	75
(6%)
	414
(6%)
	
	78
(6%)
	458
(6%)
	

	 
	Unknown
	54
(10%)
	229
(8%)
	
	110
(11%)
	457
(9%)
	
	130
(11%)
	600
(9%)
	
	137
(11%)
	656
(9%)
	

	Teaching status
	Yes
	406
(71%)
	1727
(63%)
	0.0001
	327
(32%)
	2099
(40%)
	<0.0001*
	803
(66%)
	4057
(60%)
	<0.0001*
	840
(65%)
	4326
(59%)
	<0.0001*

	Urban/Rural status
	Urban
	433
(76%)
	2,146
(78%)
	0.2546
	796
(78%)
	4253
(80%)
	0.0629
	948
(78%)
	5495
(81%)
	0.0172
	1001
(78%)
	5927
(81%)
	0.0081

	Hospital acute status
	Acute
	568
(100%)
	2737
(100%)
	
	1022
(100%)
	5288
(100%)
	
	1221
(100%)
	6817
(100%)
	
	1287
(100%)
	7321
(100%)
	

	Elixhauser Comorbidities
	Congestive heart failure
	252
(44%)
	848
(31%)
	<0.0001*
	419
(41%)
	1496
(28%)
	<0.0001*
	498
(41%)
	1834
(27%)
	<0.0001*
	517
(40%)
	1930
(26%)
	<0.0001*

	 
	Valvular disease
	141
(25%)
	464
(17%)
	<0.0001*
	248
(24%)
	818
(15%)
	<0.0001*
	293
(24%)
	1017
(15%)
	<0.0001*
	305
(24%)
	1073
(15%)
	<0.0001*

	 
	Pulmonary circulation disease
	113
(20%)
	332
(12%)
	<0.0001*
	182
(18%)
	604
(11%)
	<0.0001*
	208
(17%)
	743
(11%)
	<0.0001*
	218
(17%)
	777
(11%)
	<0.0001*

	 
	Peripheral vascular disease
	147
(26%)
	516
(19%)
	0.0001
	259
(25%)
	944
(18%)
	<0.0001*
	305
(25%)
	1189
(17%)
	<0.0001*
	319
(25%)
	1268
(17%)
	<0.0001*

	 
	Paralysis
	48
(8%)
	321
(12%)
	0.024
	94
(9%)
	595
(11%)
	0.0539
	111
(9%)
	732
(11%)
	0.084
	120
(9%)
	771
(11%)
	0.1903

	 
	Other neurological disorders
	172
(30%)
	952
(35%)
	0.0393
	311
(30%)
	1,759
(33%)
	0.0774
	373
(31%)
	2,242
(33%)
	0.1088
	397
(31%)
	2377
(32%)
	0.2523

	 
	Chronic pulmonary disease
	232
(41%)
	1161
(42%)
	0.4895
	427
(42%)
	2242
(42%)
	0.7147
	513
(42%)
	2,877
(42%)
	0.9054
	536
(42%)
	3072
(42%)
	0.8361

	 
	Diabetes w/o chronic complications
	147
(26%)
	621
(23%)
	0.1013
	261
(26%)
	1,204
(23%)
	0.0549
	301
(25%)
	1,553
(23%)
	0.1523
	319
(25%)
	1688
(23%)
	0.1752

	 
	Diabetes w/ chronic complications
	104
(18%)
	353
(13%)
	0.0007
	188
(18%)
	668
(13%)
	<0.0001*
	238
(19%)
	896
(13%)
	<0.0001*
	258
(20%)
	982
(13%)
	<0.0001*

	 
	Hypothyroidism
	141
(25%)
	638
(23%)
	0.4392
	230
(23%)
	1,203
(23%)
	0.8643
	269
(22%)
	1,481
(22%)
	0.8095
	284
(22%)
	1558
(21%)
	0.5247

	 
	Renal failure
	217
(38%)
	528
(19%)
	<0.0001*
	361
(35%)
	950
(18%)
	<0.0001*
	449
(37%)
	1,229
(18%)
	<0.0001*
	471
(37%)
	1313
(18%)
	<0.0001*

	 
	Liver disease
	98
(17%)
	318
(12%)
	0.0002
	190
(19%)
	607
(11%)
	<0.0001*
	228
(19%)
	795
(12%)
	<0.0001*
	239
(19%)
	854
(12%)
	<0.0001*

	 
	Peptic ulcer disease excl. bleeding
	7
(1%)
	30
(1%)
	0.7787
	16
(2%)
	52
(1%)
	0.0989
	16
(1%)
	64
(0.9%)
	0.2282
	17
(1%)
	68
(0.9%)
	0.1894

	 
	Acquired immune deficiency
syndrome
	8
(1%)
	25
(0.9%)
	0.2802
	10
(1%)
	43
(0.8%)
	0.596
	11
(0.9%)
	58
(0.9%)
	0.861
	12
(0.9%)
	63
(0.9%)
	0.7977

	 
	Lymphoma
	22
(4%)
	79
(3%)
	0.2137
	48
(5%)
	164
(3%)
	0.0096
	52
(4%)
	195
(3%)
	0.0091
	55
(4%)
	206
(3%)
	0.0048

	 
	Metastatic cancer
	52
(9%)
	234
(9%)
	0.6405
	80
(8%)
	439
(8%)
	0.6136
	96
(8%)
	546
(8%)
	0.8626
	105
(8%)
	574
(8%)
	0.6953

	 
	Solid tumor without metastasis
	46
(8%)
	261
(10%)
	0.2828
	91
(9%)
	480
(9%)
	0.8599
	113
(9%)
	580
(9%)
	0.3912
	118
(9%)
	612
(8%)
	0.3359

	 
	Rheumatoid arthritis/collagen vascular diseases
	46
(8%)
	188
(7%)
	0.2984
	75
(7%)
	363
(7%)
	0.5852
	88
(7%)
	448
(7%)
	0.4117
	92
(7%)
	486
(7%)
	0.4994

	 
	Coagulopathy
	228
(40%)
	707
(26%)
	<0.0001*
	380
(37%)
	1274
(24%)
	<0.0001*
	445
(36%)
	1587
(23%)
	<0.0001*
	457
(36%)
	1671
(23%)
	<0.0001*

	 
	Obesity
	140
(25%)
	586
(21%)
	0.0899
	270
(26%)
	1117
(21%)
	0.0002
	331
(27%)
	1516
(22%)
	0.0002
	353
(27%)
	1651
(23%)
	0.0001

	 
	Weight loss
	187
(33%)
	819
(30%)
	0.1575
	333
(33%)
	1432
(27%)
	0.0003
	383
(31%)
	1738
(25%)
	<0.0001*
	391
(30%)
	1819
(25%)
	<0.0001*

	 
	Fluid and electrolyte disorders
	489
(86%)
	2133
(78%)
	<0.0001*
	865
(85%)
	4064
(77%)
	<0.0001*
	1,032
(85%)
	5195
(76%)
	<0.0001*
	1082
(84%)
	5556
(76%)
	<0.0001*

	 
	Chronic blood loss anemia
	32
(6%)
	131
(5%)
	0.3959
	66
(6%)
	230
(4%)
	0.0035
	77
(6%)
	284
(4%)
	0.0009
	79
(6%)
	300
(4%)
	0.001

	 
	Deficiency anemias
	319
(56%)
	1,526
(56%)
	0.8587
	570
(56%)
	2833
(54%)
	0.1967
	681
(56%)
	3558
(52%)
	0.0207
	722
(56%)
	3769
(51%)
	0.0022

	 
	Alcohol abuse
	75
(13%)
	325
(12%)
	0.3765
	144
(14%)
	591
(11%)
	0.0079
	180
(15%)
	780
(11%)
	0.0011
	191
(15%)
	857
(12%)
	0.0015

	 
	Drug abuse
	47
(8%)
	290
(11%)
	0.0962
	89
(9%)
	584
(11%)
	0.0268
	106
(9%)
	766
(11%)
	0.0082
	115
(9%)
	832
(11%)
	0.0103

	 
	Psychoses
	65
(11%)
	376
(14%)
	0.1434
	121
(12%)
	762
(14%)
	0.0301
	154
(13%)
	986
(14%)
	0.0881
	163
(13%)
	1059
(14%)
	0.0883

	 
	Depression
	139
(24%)
	777
(28%)
	0.0577
	253
(25%)
	1,505
(28%)
	0.0156
	303
(25%)
	1898
(28%)
	0.0292
	319
(25%)
	2042
(28%)
	0.0214

	 
	Hypertension
	444
(78%)
	1892
(69%)
	<0.0001*
	779
(76%)
	3635
(69%)
	<0.0001*
	934
(76%)
	4721
(69%)
	<0.0001*
	992
(77%)
	5092
(70%)
	<0.0001*


* Variables included in the adjustment of regression models for myocardial injury
[bookmark: _Hlk511992991]** Percentages for the variables types in this table are calculated by using a denominator which is the total number of patients within that particular variable group
 
APACHE III score includes physiology, chronic health investigation, and age variables.[18]
Note: Due to rounding, categories will not always add to 100%

Online resource 5: Time-weighted average (TWA)-MAP results
	
	y
MAP Category
	
Odds Ratio
	
	 

	 
	
	
	95% Confidence Limits
	p-value

	Mortality
	55
	1.136
	1.095
	1.178
	<0.001

	
	65
	1.114
	1.078
	1.151
	<0.001

	
	75
	1.081
	1.063
	1.100
	<0.001

	
	85
	1.054
	1.042
	1.067
	<0.001

	
	
	
	
	
	

	Acute Kidney Injury
	55
	1.092
	1.063
	1.123
	<0.001

	
	65
	1.070
	1.047
	1.095
	<0.001

	
	75
	1.053
	1.039
	1.067
	<0.001

	
	85
	1.033
	1.024
	1.043
	<0.001

	
	
	
	
	
	

	Myocardial Injury
	55
	1.045
	1.004
	1.087
	0.033

	
	65
	1.037
	1.003
	1.073
	0.031

	
	75
	1.033
	1.002
	1.066
	0.039

	 
	85
	1.024
	0.997
	1.051
	0.084












Online resource 6: Cumulative hours of ICU time below absolute threshold
	Outcome
	Cumulative hours of ICU time 
below absolute threshold 
	Odds ratio; 95% CI
	p-value

	In-Hospital Mortality
	65 mmHg
	1.037 every 2 hours;
	<0.001

	
	
	(1.026 to 1.048)    
	

	
	55 mmHg
	1.076 every 2 hours;
	<0.001

	
	
	(1.056 to 1.096)    
	

	
	75 mmHg
	1.016  every 2 hours;             
	<0.001

	
	 
	(1.010 to 1.023)    
	 

	
	85 mmHg
	1.010 every 2 hours;
(1.005 to 1.015)	
	<0.001

	Acute Kidney Injury
	65 mmHg
	
	

	
	(overall p-value <0.001)
	
	

	
	0
	1
	

	
	2
	1.111; (0.936 to 1.320)     
	0.229

	
	>2 to 4
	1.260; (0.943 to 1.684)     
	0.118

	
	>4 to 6
	1.239; (0.916 to 1.677)     
	0.165

	
	>6 to 8
	1.392; (1.046 to 1.854)     
	0.023

	
	>8 to 16
	1.168; (0.924 to 1.477)     
	0.193

	
	>16 to 24 
	1.439; (1.169 to 1.772)     
	0.001

	
	>24
	0.724; (0.560 to 0.935)
	0.013

	
	55 mmHg
	
	

	
	(overall p-value = 0.119)
	
	

	
	0
	1
	

	
	2
	0.990; (0.817 to 1.200)
	0.921

	
	>2 to 4
	0.993; (0.771 to 1.280)     
	0.958

	
	>4 to 6
	1.093; (0.759 to 1.574)     
	0.632

	
	>6
	1.351; (1.026 to 1.780)     
	0.032

	
	75 mmHg
	
	

	
	(overall p-value <0.001)
	
	

	
	0
	1
	

	
	2
	0.779; (0.566 to 1.072)
	0.126

	
	>2 to 4
	0.810; (0.533 to 1.231)     
	0.324

	
	>4 to 6
	0.729; (0.487 to 1.089)     
	0.123

	
	>6 to 8
	0.917; (0.629 to 1.337)     
	0.653

	
	>8 to 16
	0.791; (0.624 to 1.001)     
	0.051

	
	>16 to 24
	1.132; (0.836 to 1.532)     
	0.423

	
	 >24
	0.736;  (0.555 to 0.975)     
	0.033

	
	85 mmHg
	
	

	
	(overall p-value <0.001)
	
	

	
	0
	1
	

	
	4
	0.791;  (0.450 to 1.388)     
	0.413

	
	>4 to 12
	0.572;  (0.378 to 0.867)     
	0.008

	
	>12 to 24
	0.679;  (0.468 to 0.985)     
	0.041

	
	>24 to 36
	0.588;  (0.391 to 0.884)     
	0.011

	
	>36 to 48
	0.512;  (0.336 to 0.780)
	0.002

	
	>48 to 60
	0.421;  (0.275 to 0.645)    
	<0.001

	
	>60 to 84
	0.488;  (0.318 to 0.750)     
	0.001

	
	>84
	0.198;  (0.130 to 0.301)    
	<0.001

	Myocardial Injury
	65 mmHg
	
	

	
	(overall p-value = 0.874)
	
	

	
	0
	1
	

	
	2
	1.409; (0.641 to 3.095)     
	0.393

	
	>2 to 4
	1.572; (0.636 to 3.883)     
	0.327

	
	>4 to 6
	1.344; (0.463 to 3.899)     
	0.587

	
	>6 
	1.380; (0.646 to 2.949)     
	0.406

	
	55 mmHg
	
	

	
	(overall p-value = 0.325)
	
	

	
	0
	1
	

	
	2
	1.392; (0.825 to 2.347)     
	0.215

	
	>2 to 4
	1.761; (0.686 to 4.523)     
	0.240

	
	>4 to 6
	0.625; (0.097 to 4.026)     
	0.621

	
	>6 
	0.627; (0.276 to 1.425)     
	0.265

	
	75 mmHg
	
	

	
	(overall p-value = 0.125)
	
	

	
	0
	1
	

	
	2
	0.652 (0.146 to 2.919)
	0.576

	
	>2 to 4
	2.843; (0.882 to 9.166)
	0.080

	
	>4 to 6
	1.970; (0.550 to 7.055)
	0.298

	
	>6 
	1.113; (0.396 to 3.124)
	0.839

	
	85 mmHg
	
	

	
	(overall p-value = 0.171)
	
	

	
	0
	1
	

	
	4
	0.713; (0.125 to 4.080)     
	0.704

	
	>4 to 12
	0.266; (0.044 to 1.601)     
	0.148

	
	>12 to 24
	0.727; (0.180 to 2.938)     
	0.655

	
	>24 to 36
	0.414; (0.075 to 2.299)     
	0.314

	
	>36 to 48
	0.754; (0.166 to 3.419)     
	0.715

	
	>48 to 60
	0.572; (0.113 to 2.906)     
	0.500

	
	>60 to 84
	0.218; (0.035 to 1.346)     
	0.101

	
	>84
	0.050; (0.004 to 0.571)     
	0.016

	
	
	
	

	
	
	
	

	
	
	
	


Overall p-value is from the Wald test
Online resource 8. Predicted marginal probability of in-hospital mortality, AKI and myocardial injury against TWA-MAP and cumulative hours of MAP below 65 mmHg
	Outcome
	Exposure
	Predicted (marginal) probability (%) with 95% CIs

	In-hospital mortality
	TWA-MAP < 65 (mmHg)

	
	0
	13.1; (12.2, 14.1)

	
	6
	21.0; (18.4, 23.6)

	
	12
	31.6; (24.9, 38.3)

	
	18
	44.2; (32.7, 55.8)

	
	24
	57.7; (42.2, 73.3)

	
	30
	70.3; (53.2, 87.5)

	
	Cumulative hours of MAP < 65 (hours)

	
	0
	12.6; (11.6, 13.7)

	
	2 
	13.0; (12.0, 14.0)

	
	4 
	13.3; (12.4, 14.3)

	
	8 
	14.1; (13.1, 15.1)

	
	16
	15.7; (14.6, 16.8)

	
	24
	17.4; (15.9, 18.9)

	Acute Kidney Injury
	TWA-MAP < 65 (mmHg)

	
	0
	14.0; (12.9, 15.2)

	
	6
	19.2; (17.1, 21.2)

	
	12
	25.6; (21.2, 30.0)

	
	18
	33.1; (25.5; 40.7)

	
	24
	41.6; (30.5, 52.8)

	
	30
	50.6; (36.2, 65.1)

	
	Cumulative hours of MAP < 65 (hours)

	
	0
	13.8; (12.2, 15.4)

	
	2
	15.0; (12.9, 17.1)

	
	>2 to 4
	16.5; (13.8, 19.2)

	
	>4 to 6
	16.3; (13.1, 19.5)

	
	>6 to 8
	17.8; (14.4, 21.1)

	
	>8 to 16
	15.6; (13.1, 18.1)

	
	>16 to 24
	18.2 (15.7, 20.8)

	Myocardial Injury
	TWA-MAP < 65 mmHg

	
	0
	0.7; (0.4, 0.9)

	
	6
	0.9; (0.6, 1.1)

	
	12
	1.1; (0.6, 1.5)

	
	18
	1.3; (0.5; 2.1)

	
	24
	1.6; (0.3, 2.9)

	
	30
	2.0; (0.1, 3.9)

	
	Cumulative hours of MAP < 65 mmHg

	
	0
	0.6; (0.2, 0.9)

	
	2
	0.8; (0.3, 1.2)

	
	>2 to 4
	0.9; (0.2, 1.5)

	
	>4 to 6
	0.7; (0.1, 1.4)

	
	>6 
	0.8; (0.4, 1.1)




[bookmark: _GoBack]
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