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Supplementary methods
Physicians’ predictions
Junior residents are in training for their basic specialty (anesthesiology, internal medicine, or pediatrics), and have at least 3 years of experience as a physician. Senior residents are physicians in training for intensive care medicine, and have already obtained their basic specialty. All staff members are certified specialists in intensive care medicine.


Supplementary results
Supplementary figures
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Figure S1. Performance of AKIpredictor for prediction of AKI-23 by serum creatinine 
(a) At ICU admission (n=252), AUROC [95% CI] 0.78 [0.69-0.88], net benefit in ranges (0-74%). Optimal cutoff was 8%; (b) On the first morning of ICU stay (n=240), AUROC [95% CI] 0.94 [0.91-0.98], net benefit in ranges (0-48%). Optimal cutoff was 6%; (c) After 24 hours (n=195), AUROC [95% CI] 0.93 [0.88-0.97], net benefit in ranges (3-43%). Optimal cutoff was 12%.
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Figure  S2. Performance of binary predictions by physicians. 
(a) Upon ICU admission, AUROC [95%CI], 0.71 [0.60-0.82] (n=183). Physicians’ classification threshold achieved 55% sensitivity, 82% specificity, 33% positive predictive value and 94% negative predictive value. (b) On day 1, AUROC [95% CI], 0.86 [0.78-0.93] (n=394). Physicians’ classification threshold achieved 85% sensitivity, 86% specificity, 31% positive predictive value and 99% negative predictive value. (c) After 24 hours, AUROC [95% CI], 0.82 [0.69-0.95] (n=128). Physicians’ classification threshold achieved 75% sensitivity, 90% specificity, 43% positive predictive value and 97% negative predictive value. 
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Figure S3. Performance of clinicians split by seniority level. 
(a) Upon admission, AUROCs were 0.81 and 0.85, for junior and senior respectively. Classification threshold had 55% sensitivity and 75% specificity for junior, 71% sensitivity and 94% specificity for senior. (b) On day 1, AUROCs were 0.87 and 0.92, for junior and senior respectively. Classification threshold had 78% sensitivity and 82% specificity for junior, 91% sensitivity and 84% specificity for senior. (c) After 24 hours, AUROC were 0.90 and 0.96, for junior and senior respectively. Classification threshold had 60% sensitivity and 88% specificity for junior, 83% sensitivity and 91% specificity for senior. Decision curves are not represented, as they are not comparable (different patient population).
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Figure S4. Performance of clinicians split by confidence level. 
Low confident predictions had too few occurrences and were combined to medium confident predictions. (a) Upon admission, AUROCs were 0.74 and 0.85, for medium and high confidence respectively. Classification threshold had 78% sensitivity and 64% specificity for medium confidence, 75% sensitivity and 89% specificity for high confidence. (b) On day 1, AUROCs were 0.93 and 0.92, for medium and high confidence respectively. Classification threshold had 90% sensitivity and 85% specificity for medium confidence, 75% sensitivity and 95% specificity for high confidence. (c) After 24 hours, AUROC were 0.89 and 0.98, for medium and high confidence respectively. Classification threshold had 80% sensitivity and 74% specificity for medium confidence, 60% sensitivity and 95% specificity for high confidence. Decision curves are not represented, as they are not comparable (different patient population).
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Figure S5. Comparison of performance of AKIpredictor, physicians and their combination. 
The black dot represents the classification threshold from the clinicians. (a) At ICU admission (n=120), AUROCs [95% CI] were 0.80 [0.69-0.92], 0.75 [0.62-0.88] (P=0.25 as compared to physicians), 0.80 [0.67-0.94] (P=0.96 as compared to physicians), net benefit in ranges (0-26%), (0-74%), (0-96%) for clinicians, AKIpredictor, and their combination respectively. (b) On the first morning of ICU stay (n=187), AUROCs [95% CI] were 0.94 [0.89-0.98], 0.89 [0.82-0.97] (P=0.27 as compared to physicians), 0.95 [0.90-0.99] (P=0.39 as compared to physicians), net benefit in ranges (0-10+90-96%), (0-48%), (0-64%+84-89%) for clinicians, AKIpredictor, and their combination respectively. (c) After 24 hours (n=89), AUROCs [95% CI] were 0.95 [0.89-1.00], 0.89 [0.79-0.99] (P=0.09 as compared to physicians), 0.94 [0.88-1.00] (P=0.41 as compared to physicians), with net benefit in ranges (0-36%+40-48%+50-67%+80-100%), (0-58%), (0-61%+63-93%) for clinicians, AKIpredictor, and their combination respectively.
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Figure S6. Comparison of performance of junior physicians and the combination of junior physicians with AKIpredictor. 
A logistic regression is used to combine the predictions of junior physicians and of the AKIpredictor. Consequently, an optimal calibration is obtained and the associated net benefit represents the maximum net benefit that could be achieved by the junior physicians using the AKIpredictor.
(a) At ICU admission (n=99), AUROCs were 81.8, 81.8, net benefit in ranges (0-26%), (4-48%+54-95%) for junior physicians and their combination with AKIpredictor respectively. (b) On the first morning of ICU stay (n=151), AUROCs were 91.4, 93.0, net benefit in ranges (10-13%), (0-51%+77-83%) for junior physicians, and their combination with AKIpredictor respectively. (c) After 24 hours (n=70), AUROCs were 90.5, 89.8, with net benefit in ranges (0-17%+20-24%+80-91%), (0-35%+46-51%+57-70%), for junior physicians, and their combination with AKIpredictor respectively
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Figure S7. Comparison of performance of physicians with low-medium confidence in their predictions and the combination of their predictions with AKIpredictor. 
A logistic regression is used to combine the low-medium confidence predictions with the ones from the AKIpredictor. Consequently, an optimal calibration is obtained and the associated net benefit represents the maximum net benefit that could be achieved using the AKIpredictor.
(a) At ICU admission (n=99), AUROCs were 74.9, 76.4, net benefit in ranges (0-13%), (4-51%+56-73%) for low-medium confidence predictions and their combination with AKIpredictor respectively. (b) On the first morning of ICU stay (n=151), AUROCs were 90.9, 92.2, net benefit in ranges (0-9%+80-91%), (0-51%+60-63%+78-83%) for low-medium confidence predictions, and their combination with AKIpredictor respectively. (c) After 24 hours (n=70), AUROCs were 88.3, 88.1, with net benefit in ranges (0-19%+20-25%+60-76%), (0-51%), for junior physicians, and their combination with AKIpredictor respectively.


Supplementary tables
Table S1. Patient characteristics and clinical outcomes for patients with predictions by physicians and AKIpredictor.
	
	Admission cohort
	Day1 cohort
	Day1+ cohort

	N
	120
	187
	89

	AKI-23 by SCr and UO, n (%)
	14 (12)
	13 (7)
	9 (10)

	Time to AKI-23 by SCr and UO, hours from admission
	37.3 (16.0-98.0)
	58.6 (31.6-109.4)
	58.6 (32.9-61.7)

	AKI-23 by SCr, n (%)
	11 (9)
	10 (5)
	8 (9)

	Time to AKI-23 by SCr, hours from admission
	16.3 (13.0-37.3)
	49.1 (31.9-61.6)
	49.1 (32.6-61.5)

	ICU LOS, days
	2.5 (1-6)
	2(1.5-6)
	3 (2-7)

	Demographics
	
	
	

	Age, year
	66 (51-74)
	64 (52-74)
	67 (53-74)

	Male gender, n (%)
	72 (60.0)
	123 (65.8)
	55 (61.8)

	Height, cm
	172 (165-178)
	172 (165-179)
	171 (163-178)

	Weight, kg
	75 (67-88)
	76 (65-86)
	74 (65-86)

	Diabetic, n (%)
	2 (1.7)
	4 (2.1)
	0 (0)

	Baseline SCr, mg/dL
	0.87 (0.73-1.05)
	0.88 (0.74-1.05)
	0.92 (0.71-1.08)

	Clinical parameters
	
	
	

	Elective admission, n (%)
	75 (62.5)
	122 (65.2)
	60 (67.4)

	Surgical category, n (%)
	
	
	

	   Cardiac
	53 (44.2)
	81 (43.3)
	43 (48.3)

	   Transplant
	6 (5.0)
	4 (2.1)
	4 (4.5)

	   Others
	45 (38.3)
	61 (32.3)
	28 (31.5)

	Medical category, n (%)
	15 (12.5)
	41 (21.9)
	14 (15.7)

	Hemodynamic support at ICU admission, n (%)
	
	
	

	     Pharmacological
	81 (67.5)
	131 (70.1)
	66 (74.2)

	     Mechanical
	1 (0.8)
	3 (1.6)
	2 (2.2)

	Blood glucose at ICU admission, mg/dL
	134 (115-158)
	135 (116-153)
	138 (113-159)

	Sepsis upon ICU admission, n (%)
	6 (5.0)
	11 (5.8)
	2 (2.2)

	Maximum lactate on day 1, mg/dL
	1.4 (1.0-2.2)
	1.5 (1.1-2.3)
	1.6 (1.1-2.4)

	Bilirubin on day 1, mg/dL
	0.55 (0.35-0.86)
	0.54 (0.38-0.80)
	0.49 (0.36-0.79)

	Apache II score on day 1
	14 (10-17)
	13 (10-17)
	15 (11-17)

	SOFA score on day 1
	9 (4-11)
	9 (5-11)
	10 (7-12)

	SCr on day1, md/dL
	0.88 (0.71-1.10)
	0.87 (0.71-1.03)
	0.89 (0.72-1.14)

	Monitoring parametersa
	
	
	

	UO slope, ml/hour
	-0.00014 (-0.0006 to 0.00046)
	-0.00015 (-0.0005 to 0.00034)
	-0.00021 (-0.00062 to 0.00031)

	Total amount of UO, ml/hour
	1130 (903-1537)
	1035 (770-1458)
	1077 (788-1515)

	Blood pressure below 60 mmHg, min
	9 (2-38)
	10 (3-51)
	12 (4-86)

	Blood pressure above average, min
	647 (569-707)
	647 (561-695)
	658 (585-708)

	Dose of vasopressors, mg
	2.7 (0-8.9)
	3.5 (0-8.9)
	4.3 (0-9.8)


a  measured during first 24 hours of ICU stay. 
Data are reported as median (IQR) unless otherwise indicated. Abbreviations: AKI, acute kidney injury; ICU, intensive care unit; IQR, interquartile ranges; LOS, length of stay; SCr, serum creatinine; UO, urine output.

Table S2. Physicians’ generalities
	
	Physicians

	N
	43

	Age, years, median (IQR)
	30 (29-34)

	Male gender, n (%)
	25 (58.1)

	Seniority level, n (%)
	

	    Junior resident
	24 (55.8)

	    Senior resident
	8 (18.6)

	    Staff member
	11 (25.6)

	ICU experience, year, median (IQR)
	1 (0.5-2.5)



Table S3. Description of physicians’ predictions 
	
	Admission
	Day1
	Day1+

	N patients
	120
	187
	89

	N predictions
	183
	394
	128

	Self-filled predictions, n (%)
	18 (9.8)
	4 (1.0)
	16 (12.5)

	Predictions collected by interviewer, n (%)
	165 (90.2)
	390 (99.0)
	112 (87.5)

	Predictions collected before time point, n (%)
	0 (0)
	11 (2.8) 
	51 (39.8)

	Predictions collected after time point, n (%)
	183 (100)
	383 (97.2)
	77 (60.2)

	Time between prediction and time point, min, median (IQR)
	68 (36-105)
	140 (120-150)
	20 (-26 to 83)



Table S4. Description of physicians’ predictions per seniority and confidence levels

	
	Admission
	Day1
	Day1+

	
	Junior
	Senior
	Staff
	Junior
	Senior
	Staff
	Junior
	Senior
	Staff

	N total
	104
	50
	29
	157
	106
	131
	70
	34
	24

	N (%) 
low confident
	4 (3.8)
	0 (0.0)
	6 (20.7)
	8 (5.0)
	2 (1.9)
	4 (3.0)
	3 (4.3)
	0 (0.0)
	0 (0.0)

	N (%) medium confident
	65 (62.5)
	40 (80.0)
	15 (51.7)
	94 (59.9)
	71 (67.0)
	68 (51.9)
	35 (50.0)
	21 (61.8)
	14 (58.3)

	N (%) 
very confident
	35 (33.7)
	10 (20.0)
	8 (27.6)
	55 (35.0)
	33 (31.1)
	59 (45.0)
	32 (45.7)
	13 (38.2)
	10 (41.7)



Appendix A: Prediction questionnaire
[bookmark: _GoBack][image: ]


Appendix B : Physician questionnaire
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AKlpred Validation Study

The Alpred Validation Study aims to compare the predictions of AKI made by a patient’s attending
physician with those made by a computer algorithm. Please help us gather your predictions about AKI.

But remember, we are interested only in predictions made in one (or more!) of these moments:
*  upon admission (+ 3 hours maximum)
 onthe 1% morning after admission (between 7 at 10 am)
* and after 24 hours (up to a maximum of 27)

According to the 2012 KDIGO guidelines, AK! is defined (and classified) in the following way:

Stage 1 Stage 2 Stage 3
Serum 1519 x baseline A 23.0x baseline
creatinine OR 2 0.3 increase OR 2 4.0 increase OR RRT*
Urine <03 ml/kg/hfor>24h

output | <OSMI/kg/hfor26hours  <0Smi/kg/hfor>12h

*RRT = Renal Replacement Therapy

ORanuriafor212h

QUESTIONNAIRE

PATIENT EAD

<

PTSTUDYN. | (Don't worry about this, it will be assigned later!) A P V. 'S

What is your prediction that this patient will develop AKI stage 2 or 3 over the next 7 days?
(Express your estimation on a scale of 0-100 %)

Do you think this patient will develop AKI stage 2 or 3 over the next 7 days?

YES NO

How confident do you feel about this prediction?

STRONG CONFIDENCE MEDIUM CONFIDENCE LOW CONFIDENCE

At what point in time are you making this prediction?

UPON ADMISSION 15T MORNING IN ICU AFTER 24 HOURS OF ICU

Please specify date and time of this prediction (when you fill this questionnaire).

DATE / / TIME

In order to avoid bias and to conduct sub-analyses on age, gender, degree of seniority and years of ICU
experience, we would also like to collect some information about you. Please fil in your last name.
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AKipred Validation Study
QUESTIONNAIRE 2 (ABOUT PHYSICIANS)

In order to avoid bias and to conduct sub-analyses on age, gender, degree of seniority and years of ICU
experience, we collected for every prediction the name of the physician who made it

Itis now time to associate these details with each name. Please fill in your last name again.

What is your degree of seniority in ICU?
JUNIOR RESIDENT SENIOR RESIDENT STAFF MEMBER

What s your age?

What is your gender?

MALE FEMALE

How many years of experience in ICU do you have?

Thank you for your collaboration!
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