
Supplemental Table S1.   Reasons for exclusions for each exposure

	
	One or more of the 5 exposures
	Exposures

	
	
	major surgery
	intravenous contrast
	Vancomycin
	NSAID
	Piperacillin / Tazobactam

	Subjects included in Sapphire analysis cohort
	723
	341
	295
	300
	345
	259

	Exclusions

	exposure time unknown
	6
	1
	0
	0
	66
	1

	missing KDIGO adjudication data within 3 days of first exposure
	2
	1
	5
	0
	4
	0

	AKI stage 2-3 prior to exposure
	26
	13
	18
	34
	32
	35

	no biomarker data within - 1 and 5 days of first exposure
	       3
	1
	2
	8
	23
	14

	Final number of subjects included in the biomarker analysis
	642
	325
	270
	258
	220
	209


Abbreviations: AKI = acute kidney injury; KDIGO = Kidney Disease Improving Global Outcome; NSAID = non-steroidal anti-inflammatory drug 
Supplemental Table S2a.   Number of patients and [TIMP-2]•[IGFBP7] results per time period relative to start of major surgery 
	Time of biomarker measurement relative to start of major surgery in hours
	Number of  subjects
	Number of [TIMP-2] •[IGFBP7] results
	Median
	1st quantile
	3rd quantile
	 Proportion with  
 urinary 
 [TIMP-2]•[IGFBP7] 
 >0.3 (ng/ml)2/1000


	No AKI

	-36 to 0
	34
	64
	0.27
	0.09
	0.51
	0.44

	0 - 24
	83
	122
	0.26
	0.11
	0.55
	0.43

	24 - 48
	111
	185
	0.21
	0.08
	0.51
	0.43

	48 - 72
	112
	191
	0.25
	0.10
	0.52
	0.44

	72 - 96
	102
	163
	0.23
	0.09
	0.60
	0.41

	96 - 120
	93
	138
	0.27
	0.09
	0.58
	0.46

	120 - 144
	48
	58
	0.24
	0.09
	0.50
	0.43

	AKI stage 1

	-36 to 0
	16
	25
	0.30
	0.09
	0.43
	0.48

	0 - 24
	77
	109
	0.33
	0.11
	0.84
	0.53

	24 - 48
	105
	188
	0.41
	0.17
	0.69
	0.61

	48 - 72
	104
	181
	0.31
	0.12
	0.71
	0.51

	72 - 96
	97
	163
	0.31
	0.12
	0.65
	0.50

	96 - 120
	84
	112
	0.32
	0.15
	0.69
	0.54

	120 - 144
	47
	59
	0.21
	0.09
	0.46
	0.39

	AKI stage 2-3

	-36 to 0
	8
	18
	0.39
	0.13
	0.79
	0.56

	0 - 24
	56
	72
	0.61
	0.22
	2.20
	0.71

	24 - 48
	70
	128
	0.82
	0.37
	1.79
	0.80

	48 - 72
	64
	112
	0.67
	0.32
	1.23
	0.76

	72 - 96
	55
	93
	0.42
	0.15
	0.95
	0.58

	96 - 120
	48
	65
	0.42
	0.14
	0.98
	0.58

	120 - 144
	24
	24
	0.32
	0.11
	1.13
	0.50


Abbreviations: AKI = acute kidney injury; TIMP-2 = tissue inhibitor of metalloproteinase-2; IGFBP7 = insulin growth factor binding protein 7

Supplemental Table S2b.   Number of patients and [TIMP-2]•[IGFBP7] results per time period relative to time of intravenous contrast administration

	Time of biomarker measurement relative to contrast administration in hours
	Number of subjects
	Number of [TIMP-2] •[IGFBP7]        results 
	Median
	1st quantile
	3rd quantile
	 Proportion with 

 urinary 

 [TIMP-2]•[IGFBP7]        

 >0.3 (ng/ml)2/1000


	no AKI

	-36 - 0
	32
	64
	0.17
	0.05
	0.48
	0.42

	0 - 24
	87
	130
	0.21
	0.08
	0.49
	0.38

	24 - 48
	104
	179
	0.21
	0.08
	0.50
	0.36

	48 - 72
	101
	178
	0.21
	0.09
	0.43
	0.38

	72 - 96
	95
	161
	0.19
	0.08
	0.41
	0.34

	96 - 120
	97
	138
	0.23
	0.10
	0.53
	0.40

	120 - 144
	35
	45
	0.26
	0.10
	0.47
	0.42

	AKI stage 1

	-36 - 0
	7
	13
	0.26
	0.12
	0.51
	0.46

	0 - 24
	65
	87
	0.28
	0.12
	0.67
	0.46

	24 - 48
	79
	141
	0.36
	0.18
	0.73
	0.57

	48 - 72
	78
	145
	0.46
	0.17
	0.79
	0.63

	72 - 96
	75
	125
	0.37
	0.14
	0.70
	0.60

	96 - 120
	69
	107
	0.32
	0.16
	0.80
	0.52

	120 - 144
	31
	40
	0.26
	0.10
	0.62
	0.45

	AKI stages 2-3

	-36 - 0
	6
	13
	1.71
	0.62
	2.68
	0.92

	0 - 24
	34
	49
	0.47
	0.17
	1.04
	0.65

	24 - 48
	39
	64
	0.63
	0.27
	1.72
	0.70

	48 - 72
	37
	62
	0.69
	0.33
	1.54
	0.79

	72 - 96
	35
	63
	0.39
	0.18
	1.06
	0.59

	96 - 120
	35
	51
	0.40
	0.13
	1.02
	0.63

	120 - 144
	14
	18
	0.55
	0.19
	0.83
	0.67


Abbreviations: AKI = acute kidney injury; TIMP-2 = tissue inhibitor of metalloproteinase-2; IGFBP7 = insulin growth factor binding protein 7

Supplemental Table S2c.   Number of patients and [TIMP-2]•[IGFBP7] results per day relative to the day of the first dose of vancomycin

	Time of biomarker measurement relative to 1st dose of vancomycin in days
	Number of  subjects
	Number of [TIMP-2] •[IGFBP7]        results 
	Median
	1st quantile
	3rd quantile
	 Proportion with 
 urinary 
 [TIMP2]• [IGFBP7]        

 >0.3 (ng/ml)2/1000


	No AKI

	-1
	33
	54
	0.31
	0.16
	0.55
	0.52

	0
	79
	115
	0.22
	0.11
	0.47
	0.43

	1
	99
	173
	0.23
	0.08
	0.50
	0.39

	2
	96
	168
	0.19
	0.08
	0.38
	0.34

	3
	88
	138
	0.16
	0.06
	0.44
	0.36

	4
	74
	104
	0.17
	0.07
	0.39
	0.33

	5
	58
	68
	0.13
	0.06
	0.39
	0.34

	AKI stage 1

	-1
	11
	17
	0.17
	0.06
	0.52
	0.41

	0
	43
	61
	0.24
	0.06
	0.55
	0.39

	1
	72
	118
	0.27
	0.11
	0.70
	0.47

	2
	75
	131
	0.28
	0.11
	0.63
	0.49

	3
	67
	121
	0.20
	0.06
	0.47
	0.38

	4
	59
	89
	0.21
	0.07
	0.55
	0.39

	5
	53
	64
	0.22
	0.09
	0.45
	0.41

	AKI stage 2-3

	-1
	6
	11
	0.41
	0.15
	0.88
	0.55

	0
	31
	42
	0.72
	0.22
	1.30
	0.69

	1
	54
	90
	0.82
	0.27
	2.86
	0.74

	2
	50
	92
	0.55
	0.16
	1.30
	0.66

	3
	47
	79
	0.35
	0.12
	1.19
	0.52

	4
	35
	53
	0.26
	0.13
	1.23
	0.42

	5
	32
	37
	0.31
	0.11
	1.27
	0.51


Abbreviations: AKI = acute kidney injury; TIMP-2 = tissue inhibitor of metalloproteinase-2; IGFBP7 = insulin growth factor binding protein 7

Supplemental Table S2d.   Number of patients and [TIMP-2]•[IGFBP7] results per day relative to the day of the first dose of NSAID 
	Time of     biomarker measurement relative to 1st dose of NSAID    in days
	Number of  subjects
	Number of [TIMP-2] •[IGFBP7]       results 
	Median
	1st quantile
	3rd quantile
	 Proportion with 

 urinary 

 [TIMP-2]•[IGFBP7]        

 >0.3 (ng/ml)2/1000


	no AKI

	-1
	57
	88
	0.20
	0.11
	0.45
	0.38

	0
	83
	132
	0.19
	0.10
	0.55
	0.42

	1
	85
	145
	0.22
	0.08
	0.53
	0.41

	2
	73
	121
	0.18
	0.08
	0.38
	0.36

	3
	67
	101
	0.24
	0.09
	0.57
	0.44

	4
	59
	76
	0.22
	0.07
	0.47
	0.42

	5
	46
	56
	0.26
	0.10
	0.59
	0.41

	AKI stage 1

	-1
	10
	13
	0.16
	0.02
	0.32
	0.31

	0
	39
	61
	0.38
	0.14
	0.92
	0.56

	1
	54
	94
	0.41
	0.13
	0.94
	0.63

	2
	53
	96
	0.33
	0.13
	0.64
	0.55

	3
	50
	80
	0.28
	0.11
	0.49
	0.47

	4
	49
	71
	0.27
	0.11
	0.56
	0.46

	5
	50
	63
	0.27
	0.11
	0.76
	0.46

	AKI stages 2-3

	-1
	8
	12
	0.63
	0.04
	1.82
	0.58

	0
	28
	38
	0.52
	0.24
	0.72
	0.68

	1
	35
	59
	0.63
	0.25
	1.39
	0.71

	2
	32
	58
	0.99
	0.31
	1.81
	0.76

	3
	29
	48
	0.47
	0.10
	1.42
	0.58

	4
	29
	36
	0.58
	0.09
	1.83
	0.67

	5
	21
	22
	0.44
	0.08
	0.70
	0.68


Abbreviations: AKI = acute kidney injury; NSAID = non-steroidal anti-inflammatory drug; TIMP-2 = tissue inhibitor of metalloproteinase-2; IGFBP7 = insulin growth factor binding protein 7

Supplemental Table S2e.   Number of patients and [TIMP-2]•[IGFBP7] results per day relative to the day of the first dose of piperacillin/tazobactam 

	Time of biomarker measurement relative to 1st dose of piperacillin / tazobactam in days
	Number of  subjects
	Number of [TIMP-2] •[IGFBP7]        results 
	Median
	1st quantile
	3rd quantile
	  Proportion with 

 urinary 

 [TIMP-2]•[IGFBP7]        

 >0.3 (ng/ml)2/1000


	No AKI

	-1
	40
	67
	0.33
	0.17
	0.56
	0.52

	0
	65
	98
	0.28
	0.11
	0.53
	0.49

	1
	85
	144
	0.21
	0.09
	0.51
	0.42

	2
	77
	129
	0.18
	0.06
	0.41
	0.36

	3
	68
	107
	0.15
	0.06
	0.33
	0.28

	4
	58
	86
	0.13
	0.06
	0.34
	0.30

	5
	52
	60
	0.16
	0.07
	0.35
	0.33

	AKI stage 1

	-1
	20
	33
	0.17
	0.08
	0.29
	0.24

	0
	40
	67
	0.21
	0.11
	0.59
	0.48

	1
	60
	92
	0.31
	0.10
	0.68
	0.53

	2
	61
	106
	0.26
	0.12
	0.48
	0.40

	3
	61
	104
	0.21
	0.11
	0.46
	0.42

	4
	53
	75
	0.21
	0.08
	0.34
	0.39

	5
	48
	64
	0.19
	0.10
	0.35
	0.27

	AKI stages 2-3

	-1
	10
	17
	0.26
	0.11
	0.61
	0.41

	0
	25
	42
	0.57
	0.20
	1.66
	0.69

	1
	35
	62
	0.65
	0.31
	1.94
	0.76

	2
	33
	58
	0.58
	0.20
	1.40
	0.60

	3
	29
	46
	0.30
	0.14
	0.84
	0.50

	4
	22
	31
	0.22
	0.11
	0.38
	0.32

	5
	20
	21
	0.24
	0.08
	0.53
	0.43


Abbreviations: AKI = acute kidney injury; TIMP-2 = tissue inhibitor of metalloproteinase-2; IGFBP7 = insulin growth factor binding protein 7

Supplemental Figures S1a – 1e.  Serum creatinine kinetics in association with specific exposures

Time course of serum creatinine relative to the time or day of exposure by AKI stage for patients exposed to (a) major surgery, (b) intravenous contrast, (c) vancomycin, (d) NSAIDs, or (e) piperacillin with tazobactam. 

Symbols show median serum creatinine concentrations for patients who had no AKI (circles), AKI stage 1 (squares), and AKI stage 2-3 (triangles) within 3 days post-exposure. Vertical and horizontal lines through the symbols show the interquartile range of bootstrap medians for the serum creatinine concentrations and the time from exposure, respectively. 

Median serum creatinine levels are shown by day for drug exposures because only the day and not the time of exposure was recorded. The width of the shaded area indicates the day of the first dose of each drug. 

* One-sided p<0.025 for comparison with median baseline serum creatinine across all patients (horizontal dashed line)

Supplemental Figure S1a.  Serum creatinine kinetics post major surgery  (n=325)
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Supplemental Figure S1b. Serum creatinine kinetics following exposure to intravenous contrast  (n=270)
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Supplemental figure S1c. Serum creatinine kinetics around 1st dose of vancomycin (n=258)
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Supplemental figure S1d. Serum creatinine kinetics around 1st dose of NSAID (n=220)

[image: image4.png]-
(&)

Median Serum Creatinine (mg/dL)
o RN
© o

Pre-
exposure

Initial
exposure

2 3
Post-exposure day

NSAIDs

A Stage 2-3 AKI
Bl Stage 1 AKI
@® No AKI




Supplemental figure S1e.  Serum creatinine kinetics around 1st dose of piperacillin/tazobactam 

administration  (n=209)
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Participating sites: 
Division of Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, MN 55905, USA (K Kashani); Department of Critical Care Medicine, University of Pittsburgh School of Medicine, Pittsburgh, PA 15213, USA (Al-Khafaji A); Department of Critical Care, Maricopa Integrated Health System, Phoenix, AZ 85008, USA (Ardiles T); Critical Care Center, Sabadell Hospital, CIBER Enfermedades Respiratorias, Autonomous University of Barcelona, Barcelona 8208, Spain (Artigas A); Division of Critical Care Medicine, Faculty of Medicine and Dentistry, University of Alberta, Edmonton, Alberta T6G 2B7, Canada (Bagshaw SM); Department of Anesthesia and Intensive Care Medicine, Karolinska University Hospital, Stockholm SE-171 76, Sweden (Bell M); Department of Anesthesiology, University of Florida, Gainesville, FL 32611, USA (Bihorac A); Department of Emergency Medicine, New York Methodist Hospital, NY 11215, USA (Birkhahn R); Bruce W. Carter Department of Veterans Affairs Medical Center, Miami, FL 33125, USA (Cely CM); Department of Anesthesiology and Critical Care Medicine, George Washington University Medical Center, Washington, DC 20037, USA (Chawla LS, Davison D); Department of Nephrology, University Hospital Essen, University Duisburg-Essen, Essen, 45147, Germany (Feldkamp T); Intensive Care Medicine, Western Sussex Hospitals Trust, Worthing, West Sussex, BN11 2DH, UK (Forni LG); Department of Medicine, Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, NY 10467, USA (Gong MN); Departments of Anesthesiology and Emergency Medicine, Virginia Commonwealth University Medical Center, Richmond, VA 23298, USA (Gunnerson KJ); Department of Nephrology, Otto-von-Guericke-Universitat Magdeburg, Magdeburg, 39120, Germany (Haase M); Hackett & Associates, Inc., San Diego, CA 92127, USA (Hackett J); ICU Department, Universitair Ziekenhuis Brussel (UZB), Vrije Universiteit Brussel (VUB), Brussels 1090, Belgium (Honore P); Intensive Care Unit, Ghent University Hospital, Ghent, 9000, Belgium (Hoste EAJ): Anaesthesiology and Critical Care Department 2, University Hospital of Bordeaux, Pessac, 33600, France (Joannes-Boyau O): Department of Internal Medicine, ICU, Medical University Innsbruck, Innsbruck, A-6020, Austria (Joannidis M); Traumatology, Surgical Critical Care and Emergency Surgery, Hospital of the University of Pennsylvania, Philadelphia, PA 19104, USA (Kim P); Department of Medicine, University of Chicago, Chicago, IL 60637, USA (Koyner JL): Department of Medicine, Duke University Medical Center, Durham, NC 27710, USA (Laskowitz DT); Department of Surgery, University of Maryland School of Medicine, Baltimore, MD 21201, USA (Lissauer ME); Department of Intensive Care, Universitätsklinikum der RWTH Aachen, Aachen, 52074, Germany (Marx G); Department of Medicine, St John Providence Health System, Providence Hospitals and Medical Centers, Providence Park Heart Institute, Novi, MI 48374, USA (McCullough PA); Department of Medicine, University of California San Diego, San Diego, CA 92103, USA (Mullaney S); Department of Critical Care, King’s College London, Guy’s and St Thomas’ Hospital, London, SE17EH, UK (Ostermann M); Service D’Anesthésie Réanimation, Edouard Herriot Hospital, Hospices civils de Lyon, Lyon, 69003, France (Rimmele T); Department of Emergency Medicine, Beth Israel Deaconess Medical Center, Boston, MA 2215, USA (Shapiro NI); Department of Anesthesia, Duke University Medical Center/Durham Veterans Affairs Medical Center, Durham, NC 27705, USA (Shaw AD); Walker Biosciences, Carlsbad, CA 92009, USA (Shi J, Walker MG); Department of Medicine, Joseph M. Still Research Foundation, Augusta, GA 30909, USA (Sprague AM); Department of Intensive Care, Erasme University Hospital, Brussels, 1070, Belgium (Vincent JL); Department of Intensive Care, Hospital Marc Jacquet, Melun, 77011, France (Vinsonneau C); Department of Internal Medicine, Medical University of Vienna, Vienna 1090, Austria (Wagner L); Department of Emergency Medicine, Tampa General Hospital, Tampa, FL 33606, USA (Wilkerson RG); Clinic of Anesthesiology, Intensive Care Medicine and Pain Therapy, University Hospital Frankfurt, Frankfurt am Main, 60590, Germany (Zacharowski K); Department of Critical Care Medicine, University of Pittsburgh, School of Medicine, Pittsburgh, PA 15213, USA (Kellum JA)
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