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Appendix A. basic characteristics of MIMIC III patients
(Level 1 is for patients with the disease and 0 is for patients without the disease listed
For gender, 0 is for female patients and 1 is for male patients)

	
	level
	Non-ondansetron group
	Ondansetron group
	P

	n
	
	6142
	1171
	

	Heart rate (mean (SD))
	
	87.14 (17.14)
	88.48 (17.57)
	0.015

	Systolic blood pressure (mean (SD))
	
	115.85 (17.64)
	118.28 (18.15)
	<0.001

	Diastolic blood pressure (mean (SD))
	
	58.52 (11.12)
	60.97 (11.93)
	<0.001

	Mean blood pressure (mean (SD))
	
	75.26 (11.43)
	76.71 (12.14)
	<0.001

	Respiratory (mean (SD))
	
	20.15 (4.43)
	19.59 (4.14)
	<0.001

	Temperature (mean (SD))
	
	36.72 (0.73)
	36.76 (0.67)
	0.08

	oxygen saturation (mean (SD))
	
	96.60 (3.43)
	96.78 (2.59)
	0.081

	Glucose (mean (SD))
	
	147.39 (52.77)
	144.80 (49.19)
	0.12

	Congestive heart failure (%)
	0
	6125 (99.7)
	1166 (99.6)
	0.569

	
	1
	17 (0.3)
	5 (0.4)
	

	Pulmonary circulation (%)
	0
	6094 (99.2)
	1159 (99.0)
	0.504

	
	1
	48 (0.8)
	12 (1.0)
	

	Peripheral vascular (%)
	0
	5972 (97.2)
	1149 (98.1)
	0.1

	
	1
	170 (2.8)
	22 (1.9)
	

	Hypertension (%)
	0
	6140 (100.0)
	1170 (99.9)
	0.975

	
	1
	2 (0.0)
	1 (0.1)
	

	Age (mean (SD))
	
	88.53 (68.73)
	74.47 (53.16)
	<0.001

	Anion gap (mean (SD))
	
	16.16 (4.25)
	15.99 (4.03)
	0.201

	Albumin (mean (SD))
	
	3.02 (0.50)
	3.07 (0.51)
	<0.001

	Bicarbonate (mean (SD))
	
	22.01 (5.10)
	21.80 (4.84)
	0.18

	Bilirubin (mean (SD))
	
	2.46 (4.58)
	2.50 (4.88)
	0.789

	Creatinine (mean (SD))
	
	2.13 (1.69)
	2.22 (1.99)
	0.125

	Glucose (mean (SD))
	
	152.96 (67.01)
	149.56 (64.42)
	0.109

	Hematocrit (mean (SD))
	
	31.97 (5.59)
	31.54 (5.63)
	0.016

	Hemoglobin (mean (SD))
	
	10.67 (1.93)
	10.53 (1.97)
	0.024

	Lactate (mean (SD))
	
	2.87 (2.12)
	2.60 (1.59)
	<0.001

	Platelet (mean (SD))
	
	216.30 (120.48)
	219.35 (120.68)
	0.426

	Potassium (mean (SD))
	
	4.34 (0.66)
	4.29 (0.68)
	0.023

	Sodium (mean (SD))
	
	138.56 (5.80)
	137.61 (4.82)
	<0.001

	Blood urea nitrogen (mean (SD))
	
	43.20 (27.71)
	40.40 (28.36)
	0.002

	White blood cell (mean (SD))
	
	13.19 (11.07)
	12.73 (9.94)
	0.19

	Stroke (%)
	0
	5864 (95.5)
	1124 (96.0)
	0.482

	
	1
	278 (4.5)
	47 (4.0)
	

	GENDER (%)
	0
	2597 (42.3)
	569 (48.6)
	<0.001

	
	1
	3545 (57.7)
	602 (51.4)
	




Appendix B. Detailed ICU death rates among 7313 patients with AKI with top 50 used drugs in MIMIC III database and 12,676 patients with AKI with top 50 used drugs in eICU database (NA: not available)

	Drug name
	Death rate in MIMIC III database (per 1000 patients)
	Death rate in eICU database (per 1000 patients)

	Acetaminophen
	181.26
	123.47

	Albuterol
	257.20
	174.59

	Amiodarone
	338.95
	269.89

	Aspirin
	178.97
	126.32

	Atorvastatin
	156.06
	88.66

	Bisacodyl
	194.46
	156.59

	Captopril
	133.04
	NA

	Cefepime
	340.81
	228.51

	Chlorhexidine
	328.48
	222.98

	Dexamethasone
	375
	58.14

	Diltiazem
	274.96
	121.74

	Docusate
	178.57
	136.48

	Famotidine
	260.79
	184.42

	Fentanyl
	377.87
	239.60

	Fluconazole
	333.33
	NA

	Furosemide
	214.64
	120.87

	Glucagon
	176.04
	129.74

	Haloperidol
	194.85
	201.23

	Heparin
	210.41
	143.03

	Hydralazine
	155.12
	80.60

	Hydromorphone
	166.18
	141.20

	Insulin
	241.12
	172.01

	Ipratropium
	258.87
	172.83

	Lactulose
	326.35
	233.56

	Levofloxacin
	270.20
	146.84

	Levothyroxine
	218.39
	109.02

	Lisinopril
	53.11
	21.71

	Lorazepam
	285.59
	228.92

	Magnesium Sulfate
	203.36
	172.14

	Meropenem
	460.50
	269.96

	Metoclopramide
	248.67
	158.32

	Metoprolol
	169.99
	107.87

	Metronidazole
	338.05
	230.12

	Midazolam
	899.95
	273.07

	Morphine
	376.48
	234.81

	Nitroglycerin
	192.42
	758.55

	Norepinephrine
	497.51
	336.62

	Ondansetron
	140.91
	124.87

	Oxycodone
	94.98
	55.56

	Pantoprazole
	254.46
	151.82

	Phytonadione
	364.17
	335.33

	Piperacillin
	336.96
	200.39

	Prednisone
	191.30
	60.49

	Propofol
	287.82
	261.45

	Senna
	NA
	200

	Tacrolimus
	153.28
	40

	Vancomycin
	300.03
	229.29

	Warfarin
	67.31
	35.34

	All
	227.13
	152.67



Appendix C. Detailed information of medications identified with significant effects on Intensive Care Unit mortality for Patients with Acute Kidney Injury (Y, yes with clinical trials and/or literature supports, N, no report)

	Medication
	Reducing ICU mortality
of Patients with AKI by logistic regression analysis
	Reported protective effect in all ICU patients
	Reported protective effect for Patients with AKI in ICU 
	Medical use of drug

	Warfarin
	Y
	Y[1]
	N
	treat and prevent blood clots

	Oxycodone
	Y
	Y[2]
	N
	treat moderate to severe pain

	Lisinopril
	Y
	Y[3]
	Y[4]
	ACE inhibitor, can treat high blood pressure and heart failure. 

	Heparin
	Y
	Y[5]
	N
	anticoagulant, also used to treat heart attacks and unstable angina

	Magnesium Sulfate
	Y
	Y[6]
	Y[7]
	prevention and control of seizures in preeclampsia and eclampsia

	Haloperidol
	Y
	N
	N
	antipsychotic[8]

	Glucagon
	Y
	Y[9]
	N
	treat severe low blood sugar

	Metoprolol
	Y
	Y[10]
	N
	beta blocker

	Ondansetron
	Y
	N
	N
	prevent nausea and vomiting[11]

	Furosemide
	Y
	Y[12]
	Y[13]
	treat fluid retention (edema) and swelling 

	Acetaminophen
	Y
	N
	N
	analgesic[14]

	Hydralazine
	Y
	Y[15]
	Y[16]
	treat high blood pressure

	Hydromorphone
	Y
	N
	N
	treat moderate to severe pain[17]

	Docusate
	Y
	N
	N
	treat constipation[18]

	Pantoprazole
	Y
	N
	N
	treatment of stomach ulcers, erosive esophagitis due to gastroesophageal reflux disease (GERD)[19]

	Midazolam
	N
	Y[20]
	N
	used for anesthesia, procedural sedation, trouble sleeping, and severe agitation

	Lorazepam
	N
	N
	N
	treat anxiety disorders, trouble sleeping, active seizures, and chemotherapy-induced nausea and vomiting[21]

	Meropenem
	N
	Y[22]
	N
	Antibiotics

	Fentanyl
	N
	Y[23]
	N
	narcotic, treat severe pain

	Amiodarone
	N
	N
	N
	treat heart rhythm problems[24]

	Norepinephrine
	N
	Y[25]
	N
	treat low blood pressure and heart failure

	Morphine
	N
	Y[1]
	N
	treat moderate to severe pain



Appendix D. The detailed basic characteristics of eICU patients before matching
(Level 1 is for patients with the disease and 0 is for patients without the disease listed)

	
	level
	Non-ondansetron users
	Ondansetron users
	p

	n
	
	7626
	3446
	

	Gender (%)
	Female
	3317 (43.5)
	1534 (44.5)
	0.486

	
	Male
	4308 (56.5)
	1912 (55.5)
	

	
	Unknown
	1 (0.0)
	0 (0.0)
	

	Age (%)
	<=49
	1070 (14.0)
	565 (16.4)
	<0.001

	
	>49
	1286 (16.9)
	657 (19.1)
	

	
	>59
	1736 (22.8)
	768 (22.3)
	

	
	>69
	1736 (22.8)
	790 (22.9)
	

	
	>79
	1442 (18.9)
	532 (15.4)
	

	
	>89
	356 (4.7)
	134 (3.9)
	

	Congestive heart failure (%)
	0
	6390 (83.8)
	2979 (86.4)
	<0.001

	
	1
	1236 (16.2)
	467 (13.6)
	

	Cardiac arrhythmias (%)
	0
	5741 (75.3)
	2647 (76.8)
	0.086

	
	1
	1885 (24.7)
	799 (23.2)
	

	Hypertension (%)
	0
	6228 (81.7)
	2834 (82.2)
	0.486

	
	1
	1398 (18.3)
	612 (17.8)
	

	Hypothyroidism (%)
	0
	7243 (95.0)
	3319 (96.3)
	0.002

	
	1
	383 (5.0)
	127 (3.7)
	

	Coagulopathy (%)
	0
	7057 (92.5)
	3237 (93.9)
	0.009

	
	1
	569 (7.5)
	209 (6.1)
	

	Electrolyte
disorder (%)
	0
	5622 (73.7)
	2594 (75.3)
	0.088

	
	1
	2004 (26.3)
	852 (24.7)
	

	Diabetes (%)
	0
	6020 (78.9)
	2851 (82.7)
	<0.001

	
	1
	1606 (21.1)
	595 (17.3)
	

	Liver disease (%)
	0
	6889 (90.3)
	3127 (90.7)
	0.522

	
	1
	737 (9.7)
	319 (9.3)
	

	COPD (%)
	0
	6803 (89.2)
	3168 (91.9)
	<0.001

	
	1
	823 (10.8)
	278 (8.1)
	

	Tumor (%)
	0
	7250 (95.1)
	3239 (94.0)
	0.021

	
	1
	376 (4.9)
	207 (6.0)
	

	Respiratory failure (%)
	0
	4301 (56.4)
	2189 (63.5)
	<0.001

	
	1
	3325 (43.6)
	1257 (36.5)
	

	Temperature (mean (SD))
	
	36.28 (1.29)
	36.31 (1.17)
	0.247

	Respiratory rate (mean (SD))
	
	26.60 (14.27)
	27.72 (15.13)
	<0.001

	Heart rate (mean (SD))
	
	105.76 (31.40)
	105.56 (31.18)
	0.75

	Mean blood pressure (mean (SD))
	
	81.74 (45.20)
	82.57 (45.23)
	0.371

	Creatinine (mean (SD))
	
	2.79 (2.27)
	2.94 (2.55)
	0.002



	COPD: Chronic obstructive pulmonary disease


Appendix E. The detailed basic characteristics of eICU patients after matching 
(Level 1 is for patients with the disease and 0 is for patients without the disease listed)


	
	level
	Non-ondansetron users
	Ondansetron users
	p

	n
	
	3434
	3434
	

	Gender (%)
	Female
	1527 (44.5)
	1529 (44.5)
	0.981

	
	Male
	1907 (55.5)
	1905 (55.5)
	

	Age (%)
	<=49
	549 (16.0)
	561 (16.3)
	0.99

	
	>49
	661 (19.2)
	652 (19.0)
	

	
	>59
	774 (22.5)
	767 (22.3)
	

	
	>69
	792 (23.1)
	789 (23.0)
	

	
	>79
	533 (15.5)
	531 (15.5)
	

	
	>89
	125 (3.6)
	134 (3.9)
	

	Congestive heart failure (%)
	0
	2968 (86.4)
	2968 (86.4)
	1

	
	1
	466 (13.6)
	466 (13.6)
	

	Cardiac arrhythmias (%)
	0
	2635 (76.7)
	2637 (76.8)
	0.977

	
	1
	799 (23.3)
	797 (23.2)
	

	Hypertension (%)
	0
	2801 (81.6)
	2825 (82.3)
	0.471

	
	1
	633 (18.4)
	609 (17.7)
	

	Hypothyroidism (%)
	0
	3287 (95.7)
	3308 (96.3)
	0.217

	
	1
	147 (4.3)
	126 (3.7)
	

	Coagulopathy (%)
	0
	3216 (93.7)
	3225 (93.9)
	0.689

	
	1
	218 (6.3)
	209 (6.1)
	

	Electrolyte disorder (%)
	0
	2566 (74.7)
	2583 (75.2)
	0.656

	
	1
	868 (25.3)
	851 (24.8)
	

	Diabetes (%)
	0
	2825 (82.3)
	2841 (82.7)
	0.634

	
	1
	609 (17.7)
	593 (17.3)
	

	Liver disease (%)
	0
	3109 (90.5)
	3116 (90.7)
	0.804

	
	1
	325 (9.5)
	318 (9.3)
	

	COPD (%)
	0
	3150 (91.7)
	3156 (91.9)
	0.826

	
	1
	284 (8.3)
	278 (8.1)
	

	Tumor (%)
	0
	3211 (93.5)
	3232 (94.1)
	0.317

	
	1
	223 (6.5)
	202 (5.9)
	

	Respiratory failure (%)
	0
	2200 (64.1)
	2178 (63.4)
	0.598

	
	1
	1234 (35.9)
	1256 (36.6)
	

	Temperature (mean (SD))
	
	36.32 (1.29)
	36.31 (1.17)
	0.685

	Respiratory rate (mean (SD))
	
	27.29 (14.22)
	27.68 (15.11)
	0.273

	Heart rate (mean (SD))
	
	105.17 (31.24)
	105.56 (31.19)
	0.613

	Mean blood pressure (mean (SD))
	
	82.92 (45.42)
	82.50 (45.19)
	0.698

	Creatinine (mean (SD))
	
	2.88 (2.45)
	2.92 (2.50)
	0.515


	COPD: Chronic obstructive pulmonary disease
Appendix F. Enriched pathways in the Ondansetron and AKI biosets

	Pathways
	Genes
	Bitset1
(Ondansetron)
	Bioset2 (AKI)
	Bioset3 (AKI)
	Bioset4(AKI)

	Pathways in cancer
	311
	32(2.1E-17)
	66(5.6E-30)
	89(5.8E-40)
	82(5.7E-36)

	Predicted Gene Targets for miR-381
	472
	42(4.3E-20)
	83(2.2E-30)
	103(1.9E-34)
	87(6.2E-26)

	Predicted Gene Targets for miR-200b
	428
	34(6.8E-15)
	75(2.9E-27)
	101(1.1E-36)
	86(1.7E-28)

	Positive regulation of cell differentiation
	482
	39(2.7E-17)
	67(7.8E-21)
	89(4.2E-28)
	92(4.7E-31)

	Predicted Gene Targets for miR-101
	386
	24(1.7E-8)
	69(3.0E-26)
	94(5.0E-36)
	75(8.3E-24)

	Kinase binding
	426
	41(3.7E-21)
	56(4.7E-18)
	77(7.7E-26)
	79(2.7E-28)

	Targets of MicroRNA CAGTATT,MIR-200B,MIR-200C,MIR-429
	448
	32(1.1E-12)
	77(4.1E-27)
	93(1.4E-29)
	80(1.3E-23)

	Predicted Gene Targets for miR-26
	448
	36(8.6E-16)
	71(1.5E-23)
	93(3.1E-29)
	83(3.2E-24)

	Response to peptide hormone stimulus
	326
	31(5.6E-17)
	59(5.1E-22)
	86(5.2E-33)
	65(2.0E-20)

	Genes involved in Hemostasis
	420
	42(4.3E-21)
	73(3.6E-26)
	80(1.5E-22)
	77(1.5E-21)




Appendix G. Detailed gene expression fold changes in ondansetron and AKI biosets

	Gene
	Bioset1 (Ondansetron)
	Bioset2 (AKI)
	Bioset3 (AKI)
	Bioset4 (AKI)

	Rela
	-265
	1.37
	-
	1.64

	Jak1
	-10.7
	1.74
	0.65
	0.36

	Ctbp2
	-10.3
	-
	-
	-

	Fn1
	-10.3
	-
	-
	-

	Rb1
	-9.02
	-
	1.51
	1.48

	Ctnnb1
	-6.88
	-2.1
	-2.1
	-2.42

	Pld1
	-5.95
	-
	1.52
	1.67

	Mapk9
	-5.48
	1.29
	-1.8
	-

	Pten
	-4.92
	1.86
	1.67
	0.03

	Casp3
	-4.18
	1.44
	-1.53
	-1.93

	Mapk1
	-4.09
	2.94
	1.88
	1.89

	Lamb2
	-4.03
	-
	-
	-

	Tgfa
	-3.86
	-1.47
	1.49
	-

	Cdkn2b
	-3.79
	-
	-
	-

	Pik3r1
	-3.77
	1.91
	-
	-

	Prkcb
	-3.73
	0.62
	-0.31
	-0.49

	Itgb1
	-3.18
	-
	-
	-

	Ctnna1
	-2.95
	1.63
	2.1
	1.96

	Birc2
	-2.85
	-
	-
	-

	Crk
	-2.78
	-
	-
	-

	Kras
	-2.58
	1.86
	1.61
	-

	Smo
	-2.45
	-
	-
	1.23

	Met
	-2.32
	-
	1.81
	1.94

	Msh2
	-2.29
	-
	-
	-

	Erbb2
	-2.24
	-
	1.64
	1.73

	Cycs
	-2.08
	1.78
	-
	-

	Mapk3
	-1.98
	-
	-
	-

	Tpr
	-1.93
	1.81
	0.29
	1.64

	Mtor
	-1.75
	1.33
	-
	-

	Cdc42
	-1.7
	-2.25
	-1.91
	-2.21

	Plcg2
	-1.63
	1.98
	-1.41
	-1.46

	Tgfb1
	-1.54
	-2.17
	-1.37
	-1.44

	Mecom
	1.46
	2.08
	-
	1.76

	Pdgfrb
	1.49
	-
	-
	1.65

	Raf1
	1.51
	-0.08
	-0.03
	-0.12

	Hdac1
	1.52
	-
	-
	-

	Tgfb3
	1.83
	-
	-
	-

	Axin2
	2.12
	-
	-
	-

	Gsk3b
	2.3
	-
	1.46
	1.87

	Sos2
	2.47
	-1.39
	-
	-


‘-’: means that the gene expression is within the fold change range of -1.2 to 1.2.

Appendix H. Variables extracted from MIMIC III database for logistic regression

	First-day Vital and lab test Information/comorbidities
	Medication Use Information
	Other Variables

	Mean oxygen saturation
	Morphine
	SOFA

	Mean temperature
	Norepinephrine
	SAPS-II

	Mean respiration rate
	Warfarin
	Elixhauser's Comorbidity Index

	Mean potassium level
	Magnesium Sulfate
	KDIGO stages in the first 48 hours 

	Mean white blood cell count
	Fluconazole
	 

	Mean prothrombin time
	Furosemide
	 

	Mean hematocrit level
	Oxycodone
	 

	Mean creatinine level
	Haloperidol
	 

	Mean hemoglobin level
	Heparin
	 

	Mean platelet level
	Metoclopramide
	 

	peripheral vascularity
	Metoprolol
	 

	Mean blood pressure
	Meropenem
	 

	Mean partial thromboplastin time
	Lisinopril
	 

	Mean lactic acid level
	Propofol
	 

	Mean diastolic blood pressure
	Captopril
	 

	Mean chloride level
	Amiodarone
	 

	Mean sodium level
	Hydralazine
	 

	Mean bicarbonate level
	Acetaminophen
	 

	Mean albumin level
	Piperacillin
	 

	Mean systolic blood pressure
	Phytonadione
	 

	Mean Glucose level
	Lactulose
	 

	Mean bands cell count
	Ondansetron
	 

	Pulmonary circulation
	Nitroglycerin
	 

	Mean level of bilirubin
	Fentanyl
	 

	Mean interaction between the Cardiac Rapidly
	Albuterol
	 

	Mean heart rate
	Ipratropium
	 

	Mean anion gap_
	Bisacodyl
	 

	Mean blood urea nitrogen 
	Tacrolimus
	 

	Coagulopathy
	Prednisone
	 

	Liver disease
	Senna
	 

	Metastatic cancer
	Aspirin
	 

	Stroke
	Cefepime
	 

	Chronic pulmonary
	Hydromorphone
	 

	Lymphoma
	Insulin
	 

	Alcohol abuse
	Levofloxacin
	 

	Rheumatoid arthritis
	Metronidazole
	 

	Renal failure
	Lorazepam
	 

	Hypertension
	Famotidine
	 

	Congestive heart failure 
	Midazolam
	 

	Solid tumor 
	Chlorhexidine
	 

	Gender
	Dexamethasone
	 

	Age
	Diltiazem
	 

	
	Glucagon
	 

	
	Pantoprazole
	 

	
	Docusate
	 

	
	Vancomycin
	 

	
	Atorvastatin
	 

	
	Levothyroxine
	 


SOFA Score: Sequential Organ Failure Assessment Score 
SAPSII: Simplified Acute Physiology Score (SAPS) II 
KDIGO: Kidney Disease Improving Global Outcomes
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