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	Model
	Variable Number
	Region 
	Study Type and
Participant Number
	Definition of AKI 
	Exclusion Criteria 
	Results 

	Thakar et al (2005)
	Cleveland Clinic Score
	10
	North America (U.S.A)
	
Single Centre Retrospective 

31,677 (50-50 split for validation)
	Dialysis: Determined clinically 
· Hyperkalaemia, Pulmonary oedema/fluid overload, uraemia 
	· Transplant patients
· Pre-operative dialysis
· Pre-operative ECMO
· Pre-operative mechanical ventilation
· VAD procedures
· ICD procedures 
	Derivation AUC: 0.81
Validation AUC: 0.82

	Wong et al (2015)
	Cleveland Clinic Score
	9

	North America (Canada)
	Single Centre Retrospective

External 
2316
	KDIGO Stage 1,2 and 3: 
· Stage 1: Increase in serum creatinine of 1.5 – 1.9 times baseline within 5 days 
· Stage 2: Increase in serum creatinine of 2,0-2.9 times baseline within 5 days
· Stage 3: Increase in serum creatinine of 3.0 times from baseline OR dialysis  at anytime during the hospital stay
· Urine output criteria were not used 
· Only used Type 1 Diabetics
	· Emergency operative patients, 
· Type 2 Diabetics
	Stage 1 AUC: 0.61
Stage 2 AUC: 0.78
Stage 3 AUC: 0.78

	Heise et al (2010)
	Cleveland Clinic Score 
	10
	Germany
	Single Centre Retrospective

3508
	Dialysis: Determined Clinically by ICU Clinicians,
· Hyperkalaemia, Pulmonary oedema/fluid overload, uraemia 
	· Pre-operative Dialysis
· Pre-operative 
· cardiac assist devices
	Original AUC: 0.662
Modified AUC: 0.671

	Crosina et al (2017)
	Cleveland Clinic Score
Modified Cleveland Clinic Score 
	Original: 10

Modified: 11 

	Spanish
	Single centre prospective
289
	Any stage AKI as defined by KDIGO 
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Urine output was not used
· Extra predictor was intraoperative Nadir Haematocrit 
	· Age <18 years
· Stage 5 CKD
· Pre-operative dialysis
· Previous transplant and Off-Pump Procedure 
	Original AUC: 0.783
Modified AUC: 0.721

	Wijeysundera, et al (2007)
	Simplified Renal Index 
Continuous Improvement in Cardiac Surgery Score 
	8
	North American (Canada)
	Multicentre prospective

Derivation: 10,571

Two External Validation Cohorts:
· Toronto = 6814
Ottawa = 2566
	Dialysis: Determined clinically by Nephrologists 
· Hyperkalaemia, Fluid overload, Anuria, Acidosis 
	· Severe pre-operative renal dysfunction defined as creatinine concentration of >3.4mg/dl or need for dialysis, transplant
· Ventricular assist devices
· Deep hypothermic circulatory arrest 
	Derivation AUC = 0.81
Toronto AUC = 0.78
Ottawa AUC = 0.78

	Knapic et al (2008)
	Simplified Renal Index
	8
	Poland
	Single Centre
Retrospective 
1421
	Dialysis: Determined clinically by Cardiac Surgeon or Cardiac Anaesthatist 
· Hyperkalaemia, Fluid overload, Anuria, Acidosis
	· Severe pre-operative renal dysfunction defined as creatinine concentration of >3.4mg/dl or need for dialysis, transplant
· ventricular assist devices
· deep hypothermic circulatory arrest
	AUC = 0.73

	Mehta et al (2006)
	Bedside Risk Score
	22: Complete Version

20: Simplified
	North America (U.S.A and Canada)
	Multicentre Retrospective

Derivation: 449,524

External Validation: 86,009
	Dialysis
	· Pre-operative Dialysis 
	Derivation AUC: 0.83
Validation AUC: 0.83

	Chertow et al (1997)
	Continuous improvement in Cardiac Surgery Score 
	10
	North America (U.S.A)
	Multicentre Prospective
Derivation: 43, 642

Validation: 3795
	Dialysis 
	· Severe pre-operative renal dysfunction defined as creatinine concetration >3.0mg/dl or dialysis. 
· Endocarditis 
	Derivation AUC: 0.76
Validation AUC: Not Reported

	Eriksen et al (2003)
	Continuous improvement in Cardiac Surgery Score 
	10
	Norway
	Single Centre
Retrospective 
2037
	Dialysis
	· Severe pre-operative renal dysfunction defined as creatinine concetration >3.0mg/dl or dialysis.
· Endocarditi
· Other surgical (non-cardiac procedures)
	AUC = 0.71

	Thakar et al (2003)
	Continuous improvement in Cardiac Surgery Score 
	10
	North America (U.S.A)
	Single Centre Retrospective
22,589
	Dialysis: 
	· Heart Transplant
· ECMO
· VAD
· Mechanical ventilation
· ICD implantation
· Pre-operative dialysis 
	AUC = 0.65

	Callejas (2019)
	Callejas Model
Cleveland Clinic Score
Demerijian Model 

	7
	Spain
	Multicentre Prospective Bootstrapping: 200 replications 

External: 942



	KDIGO stage 2 or more
·  Increase in serum creatinine of 2,0-2.9 times baseline 
· Dialysis: Hyperkalaemia, Fluid overload, Anuria, Acidosis
· Dialysis determination made by home medical team
	· Pre-operative Dialysis,
· Emergency Surgery
· Pre-operative need for IABP 
	Derivation Callejas AUC: 0.72
Validation Cellajas Model AUC: 0.717
CCS AUC: 0.57
Demerjian Model AUC: 0.64

	Coulson et al (2021)
	Coulsen et al Model
Ng et al Model 
	 Pre-op AKI:
5

Pre-op Dialysis: 
4

Post-op AKI:
5

Post-op Dialysis:
3
	Australia and New-Zealand 
	Multicentre Retrospective derivation 

22,731 (70-30 split for validation)

128,491
	Any Stage AKI as per KDIGO
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Urine output was not used

Dialysis
· Unclear how was determined as collected from database
	· Pre-operative Dialysis 
	Pre-op AKI AUC
· Derivation: 0.68
· Validation: 0.67

Pre-Op Dialysis AUC
· Derivation: 0.7
· Validation: 0.69

Post-op AKI AUC
· Derivation: 0.8
· Validation: 0.77

Post-op Dialysis AUC
· Derivation: 0.85
· Validation: 0.80

Ng et al AUC
· AKI: 0.68
· Dialysis: 0.81

	Pannu et al (2016)
	Pannu et al Model
Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score
	8
	North America (Canada) 
	Multicentre Retrospective 
Derivation Cohort: 6061
Validation Cohort: 4467
	Dialysis 
· Dialysis within 14 days
· Unclear how was determined as collected from database
	· Transplant surgery
· Severe Pre-operative Renal Dysfunction (eGFR <15ml/min), 
· Pre-operative dialysis
· Prior Renal Transplant 
	Derivation Cohort AUC: 0.87
Validation Cohort AUC: 0.83


	Paparella et al (2014)
	Paparella Model 
	5
	Italy
	Multicentre Retrospective Derivation Cohort: 1642
Validation Cohort: 1646
	Dialysis
· Unclear how this was determined
	· End-Stage Renal Disease
· Previous renal or heart transplant
· Off pump cardiac surgery
· ECMO 
	Derivation AUC: 0.844
Validation AUC: 0.818


	Guan et al (2022)
	Guan et al Model 
	14
	China
	Single Centre Retrospective 

Derivation Cohort: 1900
Validation Cohort: Not provided
	Any-Stage AKI 
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Urine output was not used
	· Pre-operative renal replacement therapy
	Derivation AUC: 0.796
Validation AUC: 0.789

	Birnie et al (2014)
	Leicester Tool 
Cleveland Clinic Score 
Ng et al Tool 
Bedside Risk Score 
	14
	United Kingdom
	Multicentre Retrospective 

Derivation Cohort: 16,527


External Validation:
4468
	Any Stage AKI 
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Dialysis: (Uraemia, Fluid overload, Hyperkalaemia, Acidosis) 

Stage 3 AKI 
· Increase in serum creatinine of 3.0 times from baseline OR serum creatinine of > 314umol/l OR dialysis  at anytime during the hospital stay

Urine output was not used 
	· Pre-operative renal replacement therapy
· Kidney transplant
· Intraoperative Death

	Any Stage AKI 
Derivation AUC: 0.74 
External Validation AUC: 0.74

Stage 3 AKI 
Derivation AUC: 0.79
External Validation AUC: 0.79

	Palomba et al (2007)
	Acute Kidney Injury in Cardiac Surgery Tool  
	8
	Brazil
	Single centre retrospective
Derivation: 603
Validation: 215
	[bookmark: _Hlk136804177]Serum creatinine above 2.0mg/dl if baseline was 1.5mg/dl OR 2 times greater than baseline  OR  dialysis
	· Patients <18 years or >90 years of age
· Emergency surgery
· Congenital surgery
· Aortic aneurysm
· Patients with a baseline creatinine of >3mg/dl
	Derivation: 0.843
Validation: 0.847   

	Jiang et al (2016)
	Jiang et al tool
	Pre-operative Variable: 5

Pre- and intra-op variable for ICU admittance: 7

Pre/intra and post-operative variable for post-op period: 8
	China
	Prospective Single Centre
Derivation: 6081
Validation: 1152
	Any-stage AKI as per KDIGO 
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Urine output criteria were used 
	· Previous renal transplant
· Heart transplantation procedures
· Pre-operative mechanical ventilation
· Pre-op insertion of ICD and VADS
· Pre-operative dialysis
· Pre-operative liver failure and sepsis 
	Derivation:
Pre-op AUC: 0.75
ICU AUC: 0.81
Post op AUC:
0.82


Validation:
Pre-op AUC: 0.74
ICU AUC: 0.75
Post op AUC: 0.82

	Ng et al (2014)
	Ng et al tool
Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score 
	Pre-operative Variables: 10

Pre and intra-operative variables: 17
	Australia and New-Zealand 
	Retrospective Single Centre
Derivation: 17,095
Validation: 11,237

Group with complete Data:
2679


	AKI as defined by two of the three following within 30 days of the operation: 

· Doubling or greater increase of serum creatinine from baseline 

· Increased serum creatinine greater than 200umol/L

· Dialysis: Unable to be determined as captured from registry data 
	· Pre-operative dialysis
	Derivation not provided

Validation
Pre-op AUC: 0.77
Pre and Intra-op AUC: 0.81

	Perez et al (2021)
	Perez et al Tool 
	Low baseline Cr group: 5

High baseline Cr group: 7


	Spain
	Retrospective Multicentre
3938 (90%-10% validation split)
	Any stage AKI as per AKIN
· Increase serum creatinine of >1.5 times baseline or >0.3mg/dl from baseline 
· Dialysis determination was not addressed
	· Congenital surgery, 
· TAVI, Pericardiectomies, 
· Pre-operative dialysis, 
· End-stage renal disease (stage 5)
· Kidney transplant
· Death within 24 hours of operation and VADS 
	Normal Baseline Kidney Function AUC Day 1: 0.85-0.95
Normal Baseline Kidney Function AUC Day 2: 0.79-0.9
Abnormal Kidney Function AUC Day 1: 0.8-0.9
Abnormal Kidney Function AUC Day 2: 0.73-0.8

	Brown et al (2012)
	Brown et al Tool
	22
	North America (U.S.A)
	Retrospective Single Centre
Derivation: 4831
Validation: 1219
	Any stage AKI as per AKIN
· Increase serum creatinine of >1.5 times baseline or >0.3mg/dl from baseline 
· Dialysis determination was not addressed
	· Pre-operative dialysis, 
· Prior kidney transplantation
· End stage renal disease (did not define) 
	Derivation: 0.65
Validation: 0.62

	Berg et al (2013)
	Berg et al models 
	Model 1 = 11

Model 2 = 17
	Norway
	Retrospective Single Centre
4978 (bootstrapping 400)

	Any stage AKI defined as: 

Increase in serum creatinine of >50%

Or Dialysis

Or Increase in serum creatinine by >0.3mg/dl

Model 1 = Pre-operative Variables
Model 2 = Pre and Intra-operative variables 
	· Pre-operative dialysis and off-pump surgery 
	Model 1 Derivation AUC: N/A
Model 1 Validation AUC: 0.819. no significant difference for different stages of AKI
Model 2 Derivation AUC: N/A
Model 2 Validation AUC: 0.834

	Jorge-Monjas (2016)
	CRATE score 
	4
	Spain 
	Prospective Single Centre
Derivation: 810
Validation: 741
	Any stage AKI as per RIFLE 
· Risk: Increase creatinine 1.5 times from baseline OR reduction of eGFR of >25% OR urine output <0.5ml/kg/hour for >6 hours 

· Injury Increase creatinine 2 times from baseline OR reduction of eGFR of >50% OR urine output <0.5ml/kg/hour for >12 hours 

· Failure: Increased creatinine 3 timesfrom baseline OR eGFR decrease by 75% OR Creatinine >4mg/dl with an acute rise of >0.5mg/dl OR urine output <0.3ml/kg/hour for >24 hours OR anuric

	· Transplant patients
· Any patients with renal insufficiency (acute or chronic), 
· Death within 24 hours 
· Off-pump cardiac surgery
	Derivation AUC: 0.89
Validation: 0.81

	Demerijian et al (2012)
	Demerijian tools 
Cleveland Clinic Score 
	Pre-op: 17

Pre and intra-op: 20
	North America (U.S.A)
	Retrospective Single Centre  
25,898 (bootstrapping entire cohort) 


	Dialysis
· Determination not addressed
Stage 2 or more as per KDIGO + Dialysis
· Increase in serum creatinine of 2,0-2.9 times  + Dialysis 
· Urine output not applied 
	· Pre-surgical dialysis
· End-stage renal failure (not defined) 
	Derivation: not provided 
 
Validation
Pre-op Dialysis: 0.875
Pre-op composite: 0.797
Pre and intra-op Dialysis: 0.825
Pre and intra-op composite: 0.910
CCS: 0.843

	Echarri et al (2017)
	Demerijian tools 

	Pre-op: 17

Pre and intra-op: 20
	Spain
	Prospective Multicentre
1014
	Dialysis
· Hyperkalaemia, Fluid overload, Anuria, Acidosis 
· Decision made by treating medical team 

Stage 2 or more as per KDIGO + Dialysis
· Increase in serum creatinine of 2,0-2.9 times  + Dialysis 
· Urine output not applied
	· Pre-Surgical dialysis 
	Pre-surgical variable AUC AKI = 0.7
Pre-Surgical Variable AUC and Dialysis = 0.79
Pre and Intra-Surgical Variable AKI AUC = 0.76
Pre and Intra-Surgical Variable Dialysis AUC = 0.70

	Nah et al (2016)
	Nah et al’s tool
	8
	Singapore
	Retrospective Multicentre
Derivation: 2385
Validation: 500

	Any Stage AKI as per AKIN
· Increase serum creatinine of >1.5 times baseline or >0.3mg/dl from baseline 
	· Pre-operative dialysis 
	Derivation AUC: 0.7
Validation AUC: 0.75

	Rahmanian et al (2010)
	Rahmanian et al tool 
	9
	Germany
	Retrospective Multicentre Derivation: 2511
Validation: 484
	Dialysis: Unclear how this was determined

	· Pre-operative dialysis 
	Derivation AUC: 0.829
Validation AUC: 0.851

	Tian et al (2021)
	Tian et al’s tool 
	For any stage: 20 

For Stage 3: 17
	China
	Retrospective Single Centre 
58,399 (75-25 validation split)

	Any stage AKI as per KDIGO
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
Stage 3 AKI
· Increase in serum creatinine of 3.0 times from baseline OR dialysis  at anytime during the hospital stay

Urine output criteria were not used 
	· Pre-operative dialysis 
	Derivation Any stage AUC: 0.69
Validation Any stage AUC: 0.69
Stage 3 Derivation AUC: 0.84
Stage 3 Validation AUC: 0.8

	Che et al (2019)
	Che et al’s tool
Cleveland Clinic Score 
Simplified Renal Index
Acute Kidney Injury in Cardiac Surgery Score 
	7
	China
	Retrospective Single Centre 
Derivation: 1692
Validation: 860
	Stage 2 or more AKI as per KDIGO  
· Increase in serum creatinine of 2,0-2.9 times + Dialysis 

	· Pre-operative dialysis,
· Patients <18 years or >90 years of age
· Pre-existing end stage renal failure (not defined) 
	Derivation AUC:  0.82
Validation AUC: 0.80

	Alhulaibi et al (2022)
	Acute Kidney Injury in Cardiac Surgery Score
Cleveland Clinic Score 
Simplified Renal Index
	N/A
	Saudi Arabia
	Retrospective Single
Centre

329
	Any stage AKI as per RIFLE and KDIGO to evaluate AKICS 
· Increase creatinine 1.5 times from baseline OR reduction of eGFR of >25% OR urine output <0.5ml/kg/hour for >6 hours

Dialysis to evaluate CCS and SRI 
· Hyperkalaemia, Fluid overload, Anuria, Acidosis, Uraemia 
· Initiated by nephrologists 
	· Patients <18 years of age, 
· VAD
· Pre-operative dialysis,
· Renal transplant
· Death within 24 hours or intraoperatively 
	AKICS AUC: 0.689
CCS AUC: 0.717
SRI AUC: 0.681

	Engleberger (2010)
	Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score 
	N/A
	North
America
(U.S.A)
	External of CCS, SRI and BRS:
12,096
	Dialysis 
· Biochemical abnormalities, anuria and volume overload
· Unclear how determination was made
AKI defined as serum creatinine of >2.0mg/dl and two fold increase of post-op creatinine
	· Baseline creatinine of >3.4mg/dl,
· Patients who died intraoperatively or within 24 hours
	AUC AKI
· CCS = 0.77 
· SRI = 0.71 
· BRS  = 0.76

AUC RRT
· CCS = 0.85 
· SRI = 0.77 
BRS  = 0.81

	Hu et al (2020)
	Hu et al Model
Cleveland Clinic Score
Simplified Renal Index 
	7
	China 
	Retrospective Single
Centre in patients >60
years of age

251
	Any stage AKI as per KDIGO 
· Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine 
· Urine output not utilised
	· Pre-operative dialysis, pre-operative end stage renal disease (eGFR <15ml/min)
· Death within 24 hours 
	CCS AUC: 0.670
SRI AUC: 0.627

	Jiang et al (2017)
	Cleveland Clinic Score 
Simplified Renal Index 
Bedside Risk Score 	
Acute Kidney Injury in Cardiac surgery score 
	N/A
	China
	Retrospective Single
Centre  
1587
	Dialysis up to time of discharge for CCS/SRI and BRS 
· Biochemical abnormalities, anuria and volume overload
· Initiated by nephrologist 

Any stage AKI as per KDIGO for AKICS
·  Rise in serum creatinine of >0.3mg/dl OR >1.5 times baseline creatinine
· Urine volume <0.5ml/kg/hr for 6 hours  
	· Preoperative Dialysis
· Heart Transplant
· VAD
	CCS = 0.684 
SRI = 0.622 
BRS = 0.708  
AKICS = 0.610 

	Kristovic et al (2015)
	Cleveland Clinic Score 
Simplified Renal Index 
Bedside Risk Score
	N/A
	Croatia 
	Retrospective Single
Centre  
1056

	
Individual KDGO stages 1-3  and Any stage AKI 
· Stage 1: Increase in serum creatinine of 1.5 – 1.9 times baseline
· Stage 2: Increase in serum creatinine of 2,0-2.9 times baseline 
· Stage 3: Increase in serum creatinine of 3.0 times from baseline OR dialysis at anytime during the hospital stay
· Urine output not included 

Dialysis 
· Biochemical abnormalities, anuria and volume overload
· Home team consultant 
	· Preoperative renal replacement
· History of nephrectomy
· Death within 24 hours or intraoperatively
· Cardiac transplantation, Perircardiectomy
· Heart tumour resection
· Pre-operative ECMO 
	Any stage AKI 
CCS = 0.731 
SRI = 0.657 
BRS = 0.716 

KDIGO 2-3
CCS = 0.811 
SRI = 0.702 
BRS = 0.746 

KDIGO 3
CCS  = 0.842 
SRI = 0.698 
BRS =  0.783 

Dialysis 
Cleveland = 0.837 
SRI = 0.706 
BRS = 0.776 

	Kiers et al (2013)
	Cleveland Clinic score
Simplified Renal Index
Bedside Risk Score 
Acute Kidney Injury in Cardiac surgery score
Rahmanian et al 
	N/A
	Netherlands
	Retrospective Single
Centre 
1388
	Dialysis within 6 days of the operation 
· Initiated by attending physician. 
· Hyperkalaemia, Fluid overload, Anuria, Acidosis, Uraemia 


Individual AKI stages as per RIFLE  
· Risk: Increase creatinine 1.5 times from baseline OR reduction of eGFR of >25% OR urine output <0.5ml/kg/hour for >6 hours 

· Injury Increase creatinine 2 times from baseline OR reduction of eGFR of >50% OR urine output <0.5ml/kg/hour for >12 hours 

· Failure: Increased creatinine 3 times from baseline OR eGFR decrease by 75% OR Creatinine >4mg/dl with an acute rise of >0.5mg/dl OR urine output <0.3ml/kg/hour for >24 hours OR anuric
	Exclusion criteria as described in original papers 
	Risk
CCS = 0.75 
SRI = 0.70
BRS = 0.74 
Rahmanian = 0.65
AKICS = 0.73

Injury 
CCS = 0.81 
SRI = 0.77 
BRS = 0.79
Rahmanian = 0.67
AKICS = 0.75

Failure 
CCS = 0.88 
SRI = 0.83 
BRS = 0.84 
Rahmanian = 0.74
AKICS = 0.82 

Dialysis
CCS = 0.93 
SRI = 0.88 
BRS = 0.85 
Rahmanian = 0.78 
AKICS = 0.84 

	Vives et al (2011)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score 
	N/A
	Spain
	Retrospective Multicentre
1084
	Dialysis 
· Unable to be determined  
	· Death within 48 hours, pre-operative renal insufficiency
· VAD
· Pericardiectomy
· ICD insertion 
	CCS = 0.82 
SRI = 0.79 
BRS = 0.76

	Candela-Toha (2008)
	Cleveland Clinic Score
Simplified Renal Index 
	N/A
	USA
	External 
	Dialysis 
· Biochemical abnormalities, anuria and volume overload
· Instituted by nephrologist 

	· CKD (not defined)
· Pre-operative dialysis
· Renal transplant
· Ontra-operative/death within 24 hours
	CCS: 0.86
SRI: 0.82

	Ranucci et al (2018)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score
	N/A
	Italy
	Retrospective Single
centre 
7675
	Dialysis 
· Non-recovery of serum creatinine or hyperazotemia 

Stage 1 and 2 KDIGO 
· Stage 1: Increase in serum creatinine of 1.5 – 1.9 times baseline 
· Stage 2: Increase in serum creatinine of 2,0-2.9 times baseline 

	· Death within 48 hours
· Off-pump cardiac surgery, 
· Congenital heart surgery
· Pre-operative need for dialysis 
· Patients < 18. 
	Dialysis
Cleveland = 0.792 
SRI = 0.750 
BRS = 0.772 

AKI stage 1-2
Cleveland = 0.595 
SRI = 0.572 
BRS = 0.535

	Chen et al (2016)
	Cleveland Clinic Score 
Simplified Renal Index 
Acute Kidney Injury in Cardiac Surgery Score

	N/A
	China
	Retrospective Single
Centre
3178
	Dialysis 
· Biochemical abnormalities, anuria and volume overload

	· Pre-operative Dialysis, 
· Severe pre-operative renal dysfunction (Creatinine >3.4mg/dl)
· Prior renal transplant, heart transplant
· VAD
· Pre-operative ECMO
· Intraoperative death or death within 24 hours 
	CCS = 0.68 
SRI = 0.68

	Andjugar et al (2022)
	Leicester Score 
Cleveland Clinic Score 
	N/A
	Spain
	Retrospective Multicentre
444

	Any-Stage AKI as per KDIGO 
· Rise in serum creatinine of >0.3mg/dl within 48 hours of operation OR >1.5 times baseline creatinine within 7 days of operation
· Urine output not utilised 


	· Pre-operative AKI
· Pre-operative Dialysis
· Prior renal transplant,
· Emergency surgery
· Use of IABP
· Intraoperative death and endocarditis 
	LT AUC:  0.721 
CCS AUC: 0.595 
Euroscore AUC: 0.662

	Grieshaber et al (2019)
	Leicester Score 
Cleveland Clinic Score
	N/A
	Germany
	Retrospective Single
Centre 
613
	Any-Stage AKI as per KDIGO and Individual Stage AKI as per KDIGO 
· Stage 1: Increase in serum creatinine of 1.5 – 1.9 times baseline within 6 post-operative days.
· Stage 2: Increase in serum creatinine of 2,0-2.9 times baseline within 6 post-operative days.
· Stage 3: Increase in serum creatinine of 3.0 times from baseline OR dialysis within 6 post-operative days. 

	· Pre-operative dialysis 
	Any stage AUC
· CCS: 0.545
· LT: 0.601

Stages 2-3 AUC
· CCS: 0.669
· LT: 0.708

Stages 3 AUC
· CCS: 0.67
· LT: 0.733

	Wang et al (2022)
	Cleveland Clinic Score 
Simplified Renal Index 
Wang et al tool 
	8
	China 
	Retrospective Single
Centre:
104
	Dialysis instituted by nephrologist 
· Biochemical abnormalities, anuria and volume overload


	· Severe pre-operative renal insufficiency (eGFR <15ml/min OR dialysis), 
· Intraoperative death or within 24 hours
	CCS AUC: 0.786
SRI AUC: 0.791

	Zhang et al (2022)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score
Acute Kidney Injury in Cardiac surgery score
Ng et al tool 
Zhang et al tool 
	12
	China
	Retrospective Multicentre
3543
	Any stage AKI as per KDIGO 
· Rise in serum creatinine of >0.3mg/dl within 48 hours of operation OR >1.5 times baseline creatinine within 7 days of operation
· Urine output not utilised 
	· <18 year of age
· pre-operative AKI dialysis
·  End-stage renal disease (not defined)
· Kidney transplantation, 
	CCS AUC: 0.653
SRI: 0.678
BRS AUC: 0.723
AKICS AUC: 0.698
Ng AUC: 0.70

	Penny-Dimri et al (2020)
	Logistic Regression
Neural Network
Extreme Gradient Boosting 
K nearest neighbour 
Cleveland Clinic Score 
Ng et al tool 
	56
	Australia and New-Zealand
	Retrospective Multicenter 

Testing:
86,988

Validation: 9665
	AKI as defined as: renal replacement therapy AND OR new creatinine >200 and a doubling from baseline OR Dialysis
	· Patients < 18 years of age
· Pre-operative dialysis 
	AUC RRT CCS: 0.8
AUC RRT Ng: 0.8
AUC RRT Ng Intra-op: 0.81 

AUC CS-AKI CCS: 0.71
AUC CS-AKI Ng: 0.74
AUC CS-AKI Ng Intra-op: 0.75



 Table 1: Complete Summary of all Included Papers. 







	[bookmark: _Hlk153222637]Author
	Model
	Calibration 
	Missing Data 

	Thakar et al (2005)
	Cleveland Clinic Score
	Not Calibrated
	Patients were excluded

	Wong et al (2015)
	Cleveland Clinic Score
	Method Not listed
Stage 1: P = 0.29
Stage 2: P = 0.08
Stage 3: P=0.84
	Excluded Emergency patients

	Heise et al (2010)
	Cleveland Clinic Score 
	Not Calibrated
	Patients were excluded

	Crosina et al (2017)
	Cleveland Clinic Score
Modified Cleveland Clinic Score 
	Original CCS H-L: Unclear

Modified CCS H-L: Unclear
	N/A

	Wijeysundera, et al (2007)
	Simplified Renal Index 
Continuous Improvement in Cardiac Surgery Score 
	Prediction Plot and Hosmer-Lemeshow (H-L) Statistic 
H-L Derivation: P = 0.27
H-L External Validation:
P = N/A
Variable Risk Prediction between validation cohorts 
	Imputed 







	Knapic et al (2008)
	Simplified Renal Index
	Not Calibrated
	N/A

	Mehta et al (2006)
	Bedside Risk Score
	Derivation H-L  Statistic: N/A
Validation H-L Statistic: P = 0.07

	Body surface area and Ejection Fraction were imputed

All others were excluded

	Chertow et al (1997)
	Continuous improvement in Cardiac Surgery Score 
	Not Calibrated 
	Excluded

	Eriksen et al (2003)
	Continuous improvement in Cardiac Surgery Score 
	H-L:  P = 0.40
	Imputation

	Thakar et al (2003)
	Continuous improvement in Cardiac Surgery Score 
	Not calibrated
	N/A

	Callejas (2009)
	Callejas Model
Cleveland Clinic Score
Demerijian Model 

	Callejas H-L: 0.26

CCS H-L: 0.8 

Demerjian H-L: 0.63
	Excluded

	Coulson et al (2018)
	Coulsen et al Model
Ng et al Model 
	Brier Score 
Pre-operative AKI:0.18
Pre-operative Dialysis: 0.24
Post-operative AKI: 0.17
Post-operative Dialysis: 0.24
	Excluded

	Pannu et al (2016)
	Pannu et al Model
Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score
	H-L Derivation: 0.7

H-L Validation: 0.001

H-L CCS: 0.001

H-L SRI: 0.001

H-L BRS: 0.001
	Mixture of imputation and exclusion 

	Paparella et al (2014)
	Paparella Model 
	H-L Derivation: 0.799

H-L Validation: 0.217
	Excluded

	Guan et al (2022)
	Guan et al Model 
	Calibration Plot: Good goodness of fit  
	Excluded

	Birnie et al (2014)
	Leicester Tool 
Cleveland Clinic Score 
Ng et al Tool 
Bedside Risk Score 
	Any-Stage AKI
Derivation H-L: P = 0.784

External Validation H-L L: P = 0.192

CCS H-L: P = 0.112

Ng H-L: P=0.013

BRS H-L: P = 0.009

Stage 3 AKI
Derivation H-L: P = <0.001

Internal Validation H-L: P = <0.001

External Validation H-L: P = <0.001

CCS H-L: P = <0.001

Ng H-L: P = <0.001

SRI H-L: P = <0.001
	Imputations

	Palomba et al (2007)
	Acute Kidney Injury in Cardiac Surgery Tool  
	Derivation H-L: P = 0.803

Validation H-L: P = 0.237
	N/A

	Jiang et al (2016)
	Jiang et al tool
	Derivation H-L: 

Pre-op: P = 0.569

ICU: P = 0.684

Post-op: P = 0.829

Validation H-L: 

Pre-op: P = 0.175 

ICU: P = 0.703

Post-op: P = 0.886
	N/A 

	Ng et al (2014)
	Ng et al tool
Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score 
	Derivation H-L 
not provided

Validation H-L
Pre-op: P = 0.06

Intra-op: P = 0.6
	Excluded 


	Perez et al (2021)
	Perez et al Tool 
	Validated with expected versus observed outcomes 

These were acceptable 

	Imputation

	Brown et al (2012)
	Brown et al Tool
	Not calibrated
	Not accounted for

	Berg et al (2013)
	Berg et al models 
	Model 1 Derivation H-L statistic: N/A

Model 1 Validation H-L statistic: P = 0.17

Model 2 Derivation H-L statistic: N/A

Model 2 Validation H-L statistic: 0.37
	Model 1 Derivation AUC: N/A

Model 1 Validation AUC: 0.819. no significant difference for different stages of AKI

Model 2 Derivation AUC: N/A

Model 2 Validation AUC: 0.834

	Jorge-Monjas (2016)
	CRATE score 
	Derivation H-L: P = 0.16

Validation H-L: P = N/A
	Derivation AUC: 0.89


Validation: 0.81

	Demerijian et al (2012)
	Demerijian tools 
Cleveland Clinic Score 
	Original CCS H-L: Unclear

Modified CCS H-L: Unclear
	Missing data >10% excluded

Prevalence rates of <5% were excluded

Missing data for continuous data replaced by median values 

	Echarri et al (2017)
	Demerijian tools 

	Derivation: not provided

Validation H-L
Pre-op Dialysis: P = <0.001
Pre-op composite: P = 0.875
Pre and intra-op Dialysis: P = <0.001
Pre and intra-op composite: P = 0.2
CCS H-L: P = 0.01
	Missing data for continuous data replaced by median values 

Otherwise data excluded if missing 

	Nah et al (2016)
	Nah et al’s tool
	Derivation H-L: P = 0.33

Validation H-L: P = 0.49
	Excluded

	Rahmanian et al (2010)
	Rahmanian et al tool 
	Not calibrated 
	Not accounted for

	Tian et al (2021)
	Tian et al’s tool 
	Any Stage Derivation H-L: P = 0.95
Stage 3 Derivation H-L: P =0.73
Any Stage Validation H-L: P = <0.001
Stage 3 Validation H-L: P = 0.015
	Imputation

	Che et al (2019)
	Che et al’s tool
Cleveland Clinic Score 
Simplified Renal Index
Acute Kidney Injury in Cardiac Surgery Score 
	Derivation H-L: P = 0.22
Validation H-L : P = 0.695


	Not addressed

	Alhulaibi et al (2022)
	Acute Kidney Injury in Cardiac Surgery Score
Cleveland Clinic Score 
Simplified Renal Index
	AKICS H-L: P = 0.311
CCS H-L: P = 0.342
SRI H-L: P = 0.120
	Not Accounted for

	Engleberger (2010)
	Cleveland Clinic Score
Simplified Renal Index 
Bedside Risk Score 
	Not performed
	Excluded

	Hu et al (2020)
	Hu et al Model
Cleveland Clinic Score
Simplified Renal Index 
	H-L CCS: P = 0.977
HL SRI: P = 0.725

	Imputation

	Jiang et al (2017)
	Cleveland Clinic Score 
Simplified Renal Index 
Bedside Risk Score 	
Acute Kidney Injury in Cardiac surgery score 
	H-L CCS: P = 0.166
H-L SRI: P = 0.271
H-L BRS: P = 0.238
H-L AKICS: P = 0.109
	Excluded

	Kristovic et al (2015)
	Cleveland Clinic Score 
Simplified Renal Index 
Bedside Risk Score
	Only performed for CCS: Calibration plots were poor  under-detected 
	Excluded

	Kiers et al (2013)
	Cleveland Clinic score
Simplified Renal Index
Bedside Risk Score 
Acute Kidney Injury in Cardiac surgery score
Rahmanian et al 
	No calibration

	Excluded

	Vives et al (2011)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score 
	H-L CCS: P =<0.001
H-L SRI: P = <0.001
H-L BRS: P = <0.03
	Were sourced by contacting hospitals 

	Candela-Toha (2008)
	Cleveland Clinic Score
Simplified Renal Index 
	H-L CCS P = <0.001
H-L SRI: P = <0.001
	Excluded 

	Ranucci et al (2018)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score
	Dialysis
H-L CCS: P = 0.058
H-L SRI: P = 0.382
H-L BRS: P = 0.621

AKI
H-L CCS: P =  0.026
H-L SRI: P = 0.378
H-L BRS: P = 0.494
	Excluded

	Chen et al (2016)
	Cleveland Clinic Score 
Simplified Renal Index 
Acute Kidney Injury in Cardiac Surgery Score

	CCS H-L: P = 0.81
SRI H-L P = <0.001
	Excluded

	Andjugar et al (2022)
	Leicester Score 
Cleveland Clinic Score 
	H-L LT: P = 0.225
H-L CCS P = 0.105
H-L Euroscore P = 0.176
	Not Accounted for

	Grieshaber et al (2019)
	Leicester Score 
Cleveland Clinic Score
	Unclear how calibration was performed. 

Stated that LT had slightly higher calibration than CCS. 
	Patients were not excluded if data was missing 

	Wang et al (2022)
	Cleveland Clinic Score 
Simplified Renal Index 
Wang et al tool 
	Calibration plots demonstrate good fit for the model

Not performed for other models
	Not Accounted for

	Zhang et al (2022)
	Cleveland Clinic Score
Simplified Renal Index
Bedside Risk Score
Acute Kidney Injury in Cardiac surgery score
Ng et al tool 
Zhang et al tool 
	Brier Score Derivation: 0.138

Brier Score Validation: 0.151


Brier Score SRI: 0.177

Brier Score BRS: 0.174

Brier Score CCS: 0.183

Brier Score AKICS: 0.180

Brier Score Ng: 0.176

	Imputation

	Hu et al (2021)
	Hu et al’s model 
	H-L’s not provided although performed

Good calibration plot fits for derivation and validation
	Imputation

	Jing et al (2022)
	Neural Network 
Jing et al tool 
	Calibration curves demonstrated good fit
	Not Addressed

	Rank et al (2020)
	Recurrent Neural Network 
	RNN H-L statistic: P = 0.37

Brier: 0.122
	Imputation 

	Kalisnik (2022)
	Extreme Gradient Boosting 
Log Regression
	Testing:
Dynalab EGB H-L: P = 0.207

Dynalab Log regression H-L: P = <0.001

Detect EGB H-L: P = 0.108


Validation: 
Dynalab EGB H-L: P = 0.527 

Dynalab Log regression H-L: P = 0.406

Detect EGB H-L: P = 0.521

	Excluded 

	Penny-Dimri et al (2020)
	Logistic Regression
Neural Network
Extreme Gradient Boosting 
K nearest neighbour 
Cleveland Clinic Score 
Ng et al tool 
	Not calibrated 
	Excluded

	Petrosayan et al (2021)
	Hybrid Random Forest + Log regression tool 

Non-machine learning tool 

Bootstrapping enhanced non-machine learning tool 
	Hybrid Algorithm H-L: P = 0.804

Traditional Model H-L: P = <0.001

Enhanced Model H-L: P = 0.347
	Not Addressed

	Lee et al (2018)
	· Decision Tree Analysis
· Random Forest
· Extreme Gradient Boosting 
· Support Vector Machine 
· Network Regression 
· Deep Belief 
· Cleveland Clinic Score 
· Acute Kidney Injury in Cardiac Surgery Score
· Simplified Renal Index 
· Bedside Risk Score 
· Rahmanian et al tool 
	Not stated 
	Imputations

	Li et al (2020)
	LASSO Determination Model and Bayesian Networks 
	Not performed
	Excluded

	Zhang et al (2022)
	Random forest
Extreme gradient boosting
Deep forest
Zhang et al Nomogram
	Validation Brier Score
Random forest 0.117
Extreme gradient boosting: 0.116
Deep forest: 0.109
	Imputation

	Ryan et al (2022)
	· Tree based
· Neural network
· Clustering
· Logistic regression
· Developed static and dynamic models 
	Static Model Balanced Accuracy
· Any stage AKI: 64%
· Stage 2/3: 76%

Dynamic Model
· Any stage: 75%
· Stage 2 and 3: 86%

Ensemble Model
· Any Stage: 75%
· Stage 2/3: 86%

	Imputation

	
Thongprayoon et al (2022)
	Decision tree
Extreme Gradient Boosting 
Random Forest 
Deep learning was based on an artificial neural network 
H2O

	Brier Scores
· H20 stacked ensemble: 0.18

· Random Forest: 0.18
· Decision Tree: 0.21
· EGB: 0.19
· Neural Networks: 0.19
Logistic Regression: 0.18
	Imputation

	Tseng et al (2020)
	Logistic regression
Extreme Gradient Boosting 
Simple decision tree 
Random forest
Support vector machine
	Not performed

	Imputation

	Xin Xue (2022)
	Logistic regression LASSO
Logistic regression with forwarding selection variables
Random Forest 
Support Vector Machine 
Extreme Gradient Boosting 
	Only performed for the best performing model

Random Forest: 0.137

	Imputation



Table 2: Summary of Calibration and Missing Data Management 














	Author 
	Model Derivation 
	Variables 
	Number of Papers to Externally Validate Model 

	Thakar et al (2005)
	Predictor Selection
· Aprior knowledge 

Predictors Narrowed
· Step-wise selection in 1000 bootstrapped samples 

Final predictor and Model Development 
· Selected if significant predictor in >50% of the boot-strapped samples 

Continuous variables were assigned cut-off points 
	· Female Gender
· COPD
· CCF
· LVEF <35%
· Pre-operative (IABP)
· Insulin dependent diabetes 
· Previous cardiac surgery
· Emergency surgery
· Valve surgery only
· CABG + Valve
· Cardiac surgeries other than CABG and valve
· Pre-operative creatinine of 1.2 - <2.1 mg/dl 
· Pre-operative creatinine level of >2.1 
	28 

	Wijeysundera, et al (2007)
	Predictor Selection
· Aprior knowledge and literature review

Predictors Narrowed
· Multivariable logistic regression

Final predictors determined from multivariable logistic regression.
· Clinical judgement 

Model development 
· All predictors were weighted and thus scored equally.  
	· LVEF <40%
· pre-operative IABP
· medication dependent diabetes, 
· previous cardiac surgery
· valve surgery
· combined CABG and valve surgery, 
· eGFR of 40-60
· eGFR <40 
· non-elective operations
	16

	Mehta et al (2006)
	Predictor Selection
· Apriori

Predictors Narrowed
· Multivariable logistic regression

Simplified Model Approximation
· Variables selected if contributed to >90% of dialysis prediction
· Variables inserted into multiple linear regression to approximate to original model

Model Development
· Model approximation converted into integers to generate model 
	· Age
· Race
· Pre-operative creatinine
· COPD
· Recent myocardial infarct (MI),
· Previous cardiac surgery
· Cardiogenic shock 
· Type of cardiac surgery
	11

	Chertow et al (1997)
	Predictor Selection
· Apriori 

Predictors Narrowed
· Univariate analysis performed
· Those with P <0.05 on Two-Tailed T-test were selected

Final Predictor Determination and Model Development 
· Multivariable logistic regression using forward and backward step-wise analysis 
· Those not selected were re-entered individually to assess for confounding 
· Recursive partitioning used to stratify risk  
	· valve surgery
· creatine clearance
· Pre-operative IABP
· Previous cardiac surgery
· NYHA class IV
· peripheral vascular disease
· LVEF <35%
· pulmonary rales
· COPD 
· systolic blood pressure
	3

	Rahmanian et al (2010)
	Predictor Selection
· Univariate logistic regression

Predictors Narrowed/Model Development 
· Stepwise multivariate logistic regression 
· Logistic equation applied to coefficients to develop risk prediction 
	· Pulmonary hypertension
· Pre-operative creatinine > 2mg/dl, 
· CPB time >120 minutes
· PVD
· Myocardial infarction within 21 days, 
· Atrial fibrillation (AF)
· Age >75
· NYHA IV status 
· Diabetes mellitus
	1

	Demerijian et al (2012)
	Predictor selection
· A priori knowledge 

Predictors Narrowed
· Multivariate backwards step-wise logistic regression
· Predictors were included if P <0.1
	· Race 
· Black
· Other
· BMI
· Pulmonary Disease
· CCF
· Diabetes Mellitus 
· HTN
· Emergent Surgery
· eGFR
· Albumin
· Potassium
· Bicarbonate
· Sodium
· Serum Urea Nitrogen
· Hb
· Platelet Count 
· Bliirubin
· CPB Time 
· Intrasurgical packed red blood cells (PRBC)
· Intrasurgical vasopressor use
· Intrasurgical urine output 
	2

	Ng et al (2014)
	Predictor Selection
· A prior knowledge 



Predictors Narrowed 
· 1000 bootstrapped samples 
· Logistic regression applied to 1000 bootstrapped samples
· Variable were significant if P = <0.005 
· Variables added to the model in rank order according to the number of times they were significant in the bootstrapped sample 

Model Creation
· Point scores proportional to regression coefficients were applied to each predictor 


	Variables for both models
· Obesity
· Infective endocarditis
· Cardiac surgery procedure type
· Preoperative creatinine level
· Diabetes
· Urgency status
· Estimated glomerular filtration rate
· Congestive heart failure
· Age (per 10 y)
· Cardiogenic shock
· Gender
· Respiratory disease
· Arrhythmia
· Hypercholesterolemia
· Previous MI
· Hypertension
· Cardiac catheterization (angiogram or pressure study)
· Number of diseased coronary vessels
· Ejection fraction estimate
· Reoperative surgery
· Peripheral vascular disease
· CCS class
· IABP use preoperatively
· Previous cardiothoracic intervention (surgical or percutaneous)
· Current smoker
· Critical preoperative state*
· Use of inotropes on day of surgery
· Need for resuscitation (within 1 h preoperatively)
· Left main coronary stenosis
· Immunosuppressive treatment
· Smoking history

Additional Variables for Pre,intra and post-operative model
· Use of RBC’s intra or post-operatively
· Cross-Clamp Time 
· Bypass Time
· Non-RBC products given intra or post-operatively
· Off-Pump surgery 

	

	Palomba et al (2007)
	Predictor Selection
· Univariate Analysis
· Variables with P <0.1 were included in the final regression analysis. 

Predictors Narrowed
· Multivariate logistic regression analysis 


Model Development 
· Probitic regression analysis used to calculate weight of each variable and assign a points score 
	· Combined cardiac surgery
· CCF defined by NYHA >2
· Pre-operative creatinine of >1.2 mg/dl
· Low cardiac output syndrome
· Age >65
· CPB time
· Pre-operative glucose >140mg/dl 
· Central venous pressure (CVP) >14cm H20
	

	Birnie et al (2014)
	Predictor Selection
· Univariate analysis

Predictors Narrowed and Model Development
· Multivariable logistic regression
· Selection into the final model required if P = <0.05
	· Age
· Sex
· BMI
· Smoking history
· Diabetes
· Peripheral arterial disease
· HTN
· Pre-operative Haemoglobin (Hb)
· GFR
· time from cardiac catheterization to surgery
· triple vessel coronary disease
· LVEF defined as:
· Good (>50%)
· moderately impaired (30-49%)
· poor (<30%)
· operation priority 
· procedure type
	3



Table 3: Externally Validated Models, their methods of derivation and variables used. 












	Author
	Predictor Determination Method

	Callejas et al (2019) 
	Initial Determination
· Aprior Knowledge 
Predictor Narrowing 
· Multivariate Logistic Regression 

	Pannu et al (2016)
	Initial Determination
· Aprior Knowledge 
Predictor Narrowing
· Multivariate Logistic Regression and Bootstrapping

	Berg et al (2013) 
	Initial Determination
· Aprior Knowledge
Predictor Narrowing
· Backwards Stepwise Regression Analysis 

	Coulson et al (2021)
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· least absolute shrinkage and selection operator

	Paparella et al (2014)
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Multivariate Logistic Regression

	Guan et al (2019) 
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Multivariate Logistic Regression 

	Crosina et al (2016)
	Initial Determination
· Aprior Knowledge 
Predictor Narrowing
· Multivariate Logistic Regression 

	Tian et al (2021)
	Initial Determination
· Aprior Knowledge 
Predictor Narrowing
· Multivariate Logistic Regression

	Brown et al (2012)
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Multivariate Logistic Regression

	Che et al (2019)
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Multivariate Logistic Regression

	Jiang et al (2017)
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Multivariate Logistic Regression

	Jorge-Monas et al (2016)
	Initial Determination
· Univariate Analysis 

Predictor Narrowing
· Multivariate Logistic Regression

	Perez et al (2022) 
	Initial Determination
· Univariate Analysis 
Predictor Narrowing
· Joint Modelling 


Table 4: Predictor Determination Methods for Internally Validated Studies and Those With Less Than 2 Externally Validated Studies. 


	Articles
	Participants
	Predictors
	Outcome
	Analysis 
	Overall Bias
	Overall Applicability

	
	Bias
	Applicability
	Bias
	Applicability
	Bias
	Applicability
	Bias
	Applicability
	
	

	Thakar et al (2005)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low Concern

	Wong et al (2015)
	High
	High
	High
	High
	High
	High
	High
	N/A
	High
	High Concern

	Heise et al (2010)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern

	Crosina et al (2016)
	Low
	Low
	High
	High
	Low
	Low
	High
	N/A
	High
	High Concern 

	Wijeysundera, et al (2007)
	High
	Low
	Low
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Knapic et al (2008)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern  

	Mehta et al (2006)
	High
	Low
	High
	Low
	High
	High
	High
	N/A
	High
	High Concern

	Chertow et al (1997)
	High
	Low
	High
	High
	Unclear
	High
	High
	N/A
	High
	High Concern

	Eriksen et al (2003)
	High
	Low
	High
	High
	High
	High
	High
	N/A
	High
	High Concern

	Thakar et al (2003)
	High
	Low
	High
	Low
	High
	High
	High
	N/A
	High
	High Concern

	Callejas (2019)
	Low
	High
	Unclear
	Unclear
	Low
	Low
	High
	N/A
	High
	High Concern 

	Coulson et al (2021)
	High
	Low
	Low
	Low 
	Low
	Low
	High
	N/A
	High
	Low Concern

	Pannu et al (2016)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Paparella et al (2014)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Guan et al (2022)
	High
	Low
	High
	High
	High
	Low
	Low
	N/A
	High
	High Concern

	Birnie et al (2014)
	High
	Low
	Low
	Low
	High
	Low
	High
	N/A
	High
	High Concern 

	Palomba et al (2007)
	High
	High
	Low
	Low
	Low
	Low
	High
	N/A
	High
	High Concern 

	Jiang et al (2016)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High concern 

	Ng et al (2014)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Perez et al (2021)
	High
	Low
	High
	High
	High
	low
	High
	N/A
	High
	High Concern 

	Brown et al (2012)
	High
	Low
	High
	Low
	High
	Low
	High
	N/a
	High
	Low Concern 

	Berg et al (2013)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Jorge-Monjas (2016)
	Low
	Low
	Low
	Low
	Low
	Low
	High
	N/A
	High
	Low concern 

	Demerijian et al (2012)
	High
	Low
	High
	High
	High
	High
	High
	N/A
	High
	High Concern 

	Echarri et al (2017)
	Low
	Low
	Low
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Nah et al (2016)
	Low
	Low
	Unclear
	Low
	Low
	Low
	High
	N/A
	High
	Low Concern 

	Rahmanian et al (2010)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Tian et al (2021)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Che et al (2019)
	High
	Low
	Low
	High 
	High
	Low
	High
	N/A
	High
	High Concern 

	Alhulaibi et al (2022)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Engleberger et al 
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	Low Concern 

	Hu et al (2020)
	High
	Low
	Low
	Low
	High
	Low
	Low
	N/A
	High
	Low Concern

	Jiang et al (2017)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Kristovic et al (2015)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Kiers et al (2013)
	High
	Low 
	High
	High
	High
	Low
	High
	N/A
	High
	High Concern 

	Vives et al (2011)
	High
	Low
	High
	High
	High
	Unclear
	High
	N/A
	High
	High Concern 

	Ranucci et al (2018)
	High
	Low
	High
	Low
	High
	Low
	Unclear
	N/A
	High
	Unclear 

	Andjugar et al (2022)
	Low
	High
	Low
	Low
	Low
	Low
	Low
	N/A
	Low
	High

	Grieshaber et al (2019)
	Low
	Low
	Unclear
	Unclear
	Low
	Low
	Unclear
	N/A
	Unclear
	Unclear 

	Wang et al (2022)
	High
	Low
	Low
	Low
	High
	High
	High
	N/A
	High
	High Concern 

	Zhang et al (2022)
	Low
	Low
	Low
	Low
	High
	Low
	High
	N/A
	High
	Low Concern 

	Penny-Dimri et al (2020)
	Low
	Low
	Low
	Low
	Low
	Low
	High
	N/A
	High
	Low

	Candela-Toha et al (2008)
	High
	Low
	High
	High
	High
	Low
	High
	N/A
	High
	High 

	Chen et al (2016)
	High
	Low
	High
	Low
	High
	Low
	High
	N/A
	High
	Low 



Table 5: Risk of Bias Summary Utilising the PROBAST Tool. 













	Pubmed
	[Cardiac Surgery] OR [Cardiopulmonary Bypass] AND [Acute Kidney Injury] OR [kidney failure] AND [Risk Prediction] OR [Risk] OR [Prediction Tool] 

	SCOPUS
	[Cardiac Surgery] OR [Cardiopulmonary Bypass] AND [Acute Kidney Injury] OR [kidney failure] AND [Risk Prediction] OR [Risk] OR [Prediction Tool] 

	Medline
	[Cardiac Surgery] OR [Cardiopulmonary Bypass] AND [Acute Kidney Injury] OR [kidney failure] AND [Risk Prediction] OR [Risk] OR [Prediction Tool] 

	Cochrane
	[Cardiac Surgery] OR [Cardiopulmonary Bypass] AND [Acute Kidney Injury] OR [kidney failure] AND [Risk Prediction] OR [Risk] OR [Prediction Tool]


Table 6:  Search Terms for Databases
