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Figure S1. Calibration curves and Brier scores of the best models for the four classification outcomes

based on the test data in the retrospective setting.
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Figure S2. SHAP analysis results for the best in-hospital mortality model based on the test data in the
retrospective setting.
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Figure S3. SHAP analysis results for the best 30-day mortality model based on the test data in the

retrospective setting.
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Figure S4. SHAP analysis results for the AKI model based on the test data in the retrospective setting.

Feature value



GCS Verbal Response (75th percentile)
GCS Motor (75th percentile)
RASS (max)

GCS Verbal Response (max)
GCS (mean)

GCS (median)

RASS (75th percentile)

GCS Motor (median)

RASS (median)

Total Normal Saline Volume
RBC Count (75th percentile)
GCS Verbal Response (mean)
RASS (SD)

GCS Verbal Response (SD)
Age at ICU Admission

ICDSC (eman)

GCS Motor (25th percentile)
ICDSC (25th percentile)
SpO, (SD)

Sum of 81 other features

Delirium

SHAP value

High

Low

Feature value

Figure S5. SHAP analysis results for the best delirium model based on the test data in the retrospective

setting.
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Figure S6. SHAP analysis results for the best ICU LOS model based on the test data in the retrospective
setting.
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Figure S7. SHAP analysis results for the best hospital LOS model based on the test data in the

retrospective setting.
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Figure S8. Retrospective decision curve analysis results for the best classification models. Selected

optimal thresholds for each model are also shown (“tuned”).
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Figure S9. Prospective decision curve analysis results for the best classification models. Selected
optimal thresholds for each model are also shown (“tuned”).
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Figure S$10. Al model development cohort diagram for each predicted patient outcome. AKI: acute kidney
injury, FMC: Foothills Medical Centre, ICU: intensive care unit, LOS: length of stay.
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Figure S11. Machine learning pipeline for Al model training.
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465 predictions collected from FMC
ICU from clinician with various types
between September 1, 2020, to
December 31, 2022;

Data linkage with ABelCU and Administrative
data

305 predictions remaining

~
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J

Figure S12. Prospective setting patient cohort diagram for each predicted outcome. Collectively,
participating clinicians made a total of 465 predictions for 287 patients. After linkage with administrative
and ICU Tracer databases, 160 predictions were excluded due to identifier mismatch, leaving 305
predictions on 238 ICU admissions from 215 patients for inclusion in the study. AKI: acute kidney injury,
FMC: Foothills Medical Centre, ICU: intensive care unit, LOS: length of stay.
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Table S1. Patient characteristics of the three cohorts used in this study. AKI: acute kidney injury, APACHE:

Acute Physiology and Chronic Health Evaluation, ICU: intensive care unit, ICDSC: Intensive Care
Delirium Screening Checklist, LOS: length of stay, SD: standard deviation, SOFA: Sequential Organ

Failure Assessment.

Characteristic

Model Training

Retrospective
Comparison

Prospective
Comparison

Cohort
Cohort Cohort
Number of ICU Patients 41,096 990 215
Number of ICU Admissions 46,631 990 238
. o February 2012 - December 2018 - | September 2020 -
Period of ICU admission
December 2019 June 2019 December 2022
Male sex, n (%) 27781 (58.1) 588 (58.8) 132 (61.4)
Age in years, mean (SD) 56.9(17.2) 58.32(16.91) 53.8(17.7)
Severity of illness scores at admission

Glasgow Coma Scale 11.27 10.52 8.48
ICDSC - Delirium Score 2.24 2.19 2.55
Richmond Agitation Sedation

-1.25 -1.58 -2.30
Scale
SOFA Score at Admission 6.61 6.5 7.66
Acute Physiological Score 15.55 14.76 16.99
APACHE Il Score 19.98 19.33 20.6
APACHE Il Score 67.7 63.88 70.17

Classification outcomes

In-hospital mortality (%)

(%)

AKI (%)

Delirium (%)

30-day post-discharge mortality

8,041/ 46,631
(17.24)
8,254 / 46,631
(17.70)
7,764/ 28,565
(27.18)
10,672 /21,602
(49.40)

156 /990 (15.76)

160 /990 (16.61)

189/ 640 (29.53)

240/ 544 (44.12)

58 /238 (34.4)

63 /238 (26.5)

29/154 (18.8)

79/113 (69.9)

Regression outco

mes

ICU LOS in days, mean (SD)

Hospital LOS in days, mean (SD)

6.7 (9.2)

7.7 (8.7)

23.6(39.1)

24.3(27.8)

7.2(8.2)
50.8 (73.8)
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Table S2. Comparisons between the included and excluded patient cohorts for AKI prediction modeling.
P-values were calculated using the Wilcoxon rank-sum test for continuous variables and the chi-square

test for categorical variables.

Characteristic Included Excluded P-value
Number of ICU Patients 25,830 17,214 N/A
Number of ICU Admissions 28,565 18,066 N/A
[Male sex, n (%) 16671 (58.4) 10428 (57.7) 0.175
Age in years, mean (SD) 57.61(16.69) 55.71(17.87) <0.001
Glasgow Coma Scale 10.90 (3.44) 11.91 (3.54) <0.001
ICDSC - Delirium Score 2.46 (1.88) 1.90(1.78) <0.001
Richmond Agitation Sedation Scale -1.37 (1.56) -1.04 (1.48) <0.001
SOFA Score at Admission 7.13 (3.80) 5.79 (4.33) <0.001
Acute Physiological Score 16.38 (7.02) 14.29 (8.21) <0.001
IAPACHE Il Score 16.38 (7.02) 14.29 (8.21) <0.001
APACHE Il Score 70.95 (28.31) 62.81 (33.30) <0.001
In-hospital mortality, n (%) 5,093 (17.8) 2,948 (16.3) <0.001
30-day post-discharge mortality, n (%) 5,242 (18.4) 3,012 (16.7) <0.001
ICU LOS in days, mean (SD) 8.76 (10.39) 3.53 (5.53) <0.001
Hospital LOS in days, mean (SD) 28.91 (42.16) 16.67 (33.03) <0.001
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Table S3. Comparisons between the included and excluded patient cohorts for delirium prediction
modeling. P-values were calculated using the Wilcoxon rank-sum test for continuous variables and the
chi-square test for categorical variables.

Characteristic Included Excluded P-value
Number of ICU Patients 19,880 23,303 -
Number of ICU Admissions 21,602 25,029 -
[Male sex, n (%) 12,566 (58.2%) |14,533 (58.1%) 0.825
Age in years, mean (SD) 57.64 (16.92) 56.21(17.37) <0.001
Glasgow Coma Scale 11.41 (3.51) 11.19 (3.51) <0.001
ICDSC - Delirium Score 1.24 (0.91) 3.03(2.03) <0.001
Richmond Agitation Sedation Scale -1.34 (1.49) -1.16 (1.57) <0.001
SOFA Score at Admission 6.71 (3.94) 6.53 (4.16) <0.001
Acute Physiological Score 15.31 (7.13) 15.79 (7.92) <0.001
IAPACHE Il Score 19.98 (8.06) 20.01 (8.90) 0.019
APACHE Il Score 67.48 (28.57) 68.07 (32.25) 0.017
In-hospital mortality, n (%) 2,858 (13.2) 5,183 (20.7) <0.001
30-day post-discharge mortality, n (%) 2,970 (13.7) 5,284 (21.1) <0.001
ICU LOS in days, mean (SD) 8.63(10.68) 5.09 (7.30) <0.001
Hospital LOS in days, mean (SD) 28.12(40.57) 20.73(37.89) <0.001
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Table S4. Features selected for the Al models. This list is the super set of all features used by all
classification and regression models, each of which used 100 features.

Index | Feature

1 | Gender
2 | Eye Opening average value
3 | Eye Opening median value
4 | Eye Opening min value
5 | Eye Opening percentile 25
6 | Eye Opening percentile 75
7 | Verbal Response median value
8 | Verbal Response min value
9 | Verbal Response percentile 25
10 | Glasgow Coma Scale average value
11 | Glasgow Coma Scale median value
12 | Glasgow Coma Scale min value
13 | Glasgow Coma Scale range
14 | Motor Response average value
15 | Motor Response median value
16 | Motor Response percentile 25
17 | Motor Response percentile 75
18 | Intensive Care Delirium Screening Checklist average value
19 | Intensive Care Delirium Screening Checklist range
20 | Inattention average value
21 | Inattention median value
22 | Inattention range
23 | Inattention percentile 25
24 | Psychomotor Agitation or Retardation average value
25 | Psychomotor Agitation or Retardation median value
26 | Psychomotor Agitation or Retardation range
27 | Psychomotor Agitation or Retardation percentile 25
28 | Fluctuations average value
29 | Fluctuations max value
30 | Fluctuations range
31 | Fluctuations percentile 25
32 | Altered Level of Consciousness average value

Altered Level of Consciousness median value

w
w

w
N

Altered Level of Consciousness range

35 | Altered Level of Consciousnhess percentile 25

36 | Hallucination Delusion or Psychosis average value
37 | Hallucination Delusion or Psychosis max value

38 | Hallucination Delusion or Psychosis median value
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39

Hallucination Delusion or Psychosis percentile 25

40

Hallucination Delusion or Psychosis percentile 75

41

Sleep Wake Cycle Disturbance average value

42

Sleep Wake Cycle Disturbance max value

43

Sleep Wake Cycle Disturbance median value

44

Sleep Wake Cycle Disturbance min value

45

Sleep Wake Cycle Disturbance standard deviation

46

Sleep Wake Cycle Disturbance percentile 25

47

Disorientation average value

48

Disorientation max value

49

Disorientation median value

50

Inappropriate Mood or Speech max value

51 | Inappropriate Mood or Speech median value

52 | Inappropriate Mood or Speech standard deviation

53 | Inappropriate Mood or Speech percentile 25

54 | Richmond Agitation Sedation Scale average value

55 | Richmond Agitation Sedation Scale max value

56 | Richmond Agitation Sedation Scale standard deviation
57 | Urine Indwelling Catheter average value

58 | Urine Indwelling Catheter standard deviation

59 | Heart Rate average value

60 | Heart Rate max value

61 | Heart Rate median value

62 | Heart Rate standard deviation

63 | Oxygen Saturation average value

64 | Oxygen Saturation max value

65 | Oxygen Saturation standard deviation

66 | Oxygen Saturation - Site 1 average value

67 | Oxygen Saturation - Site 1 max value

68 | Oxygen Saturation - Site 1 median value

69 | Oxygen Saturation - Site 1 igr

70 | Oxygen Saturation - Site 1 percentile 25

71 | Non-Invasive Blood Pressure - Systolic average value
72 | Non-Invasive Blood Pressure - Systolic max value

73 | Non-Invasive Blood Pressure - Systolic percentile 25
74 | Non-Invasive Blood Pressure - Diastolic max value
75 | Non-Invasive Blood Pressure - Diastolic median value
76 | Non-Invasive Blood Pressure - Diastolic min value

77 | Non-Invasive Blood Pressure - Mean average value
78 | Non-Invasive Blood Pressure - Mean max value

79 | Non-Invasive Blood Pressure - Mean median value
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80 | Non-Invasive Blood Pressure - Mean min value

81 | Non-Invasive Blood Pressure - Mean igr

82 | Resp Rate Bedside Monitor average value

83 | Resp Rate Bedside Monitor max value

84 | Resp Rate Bedside Monitor percentile 25

85 | Resp Rate Bedside Monitor iqr

86 | Urea Blood average value

87 | Urea Blood max value

88 | Urea Blood igr

89 | Carbon Dioxide Content Blood average value

90 | Carbon Dioxide Content Blood max value

91 | Carbon Dioxide Content Blood median value

92 | Carbon Dioxide Content Blood min value

93 | Carbon Dioxide Content Blood iqr

94 | Creatinine Blood average value

95 | Creatinine Blood max value

96 | Creatinine Blood median value

97 | Creatinine Blood min value

98 | Potassium Blood max value

99 | Potassium Blood median value

100 | Sodium Blood average value

101 | Sodium Blood max value

102 | Sodium Blood median value

103 | Sodium Blood min value

104 | Sodium Blood Gas average value

105 | Sodium Blood Gas max value

106 | Sodium Blood Gas median value

107 | Sodium Blood Gas min value

108 | Partial Pressure of Carbon Dioxide - Arterial max value

109 | Partial Pressure of Carbon Dioxide - Arterial median value

110 | Partial Pressure of Carbon Dioxide - Arterial min value

111 | Potential of Hydrogen - Arterial average value

112 | Potential of Hydrogen - Arterial max value

113 | Potential of Hydrogen - Arterial median value

114 | Potential of Hydrogen - Arterial range

115 | Partial Pressure of Oxygen - Arterial average value

116 | Partial Pressure of Oxygen - Arterial max value

117 | Partial Pressure of Oxygen - Arterial median value

118 | Partial Pressure of Oxygen - Arterial min value

119 | Partial Pressure of Oxygen - Arterial percentile 25

120 | Total Hemoglobin Blood Gas average value
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121 | Total Hemoglobin Blood Gas max value
122 | Total Hemoglobin Blood Gas median value
123 | Total Hemoglobin Blood Gas min value
124 | Potassium Blood Gas average value

125 | Potassium Blood Gas max value

126 | Potassium Blood Gas median value

127 | Potassium Blood Gas min value

128 | Potassium Blood Gas percentile 25

129 | Hematocrit average value

130 | Hematocrit max value

131 | Hematocrit median value

132 | Hematocrit min value

133 | Hemoglobin max value

134 | Hemoglobin median value

135 | Hemoglobin min value

136 | Red Blood Cells average value

137 | Red Blood Cells median value

138 | Red Blood Cells percentile 25

139 | White Blood Cells average value

140 | White Blood Cells median value

141 | White Blood Cells min value

142 | White Blood Cells percentile 25

143 | Respiratory (admission) average value
144 | Respiratory (admission) median value
145 | Respiratory (admission) min value

146 | Respiratory (admission) standard deviation
147 | Respiratory (admission) percentile 25
148 | Coagulatory (admission) max value

149 | Coagulatory (admission) median value
150 | Coagulatory (admission) min value

151 | Coagulatory (admission) range

152 | Liver (admission) average value

153 | Liver (admission) median value

154 | Liver (admission) standard deviation

155 | Liver (admission) percentile 75

156 | Cardiovascular (admission) average value
157 | Cardiovascular (admission) min value
158 | Cardiovascular (admission) percentile 25
159 | Cardiovascular (admission) standard deviation
160 | Cardiovascular (admission) range

161 | Neurologic (admission) average value
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162

Neurologic (admission) max value

163

Neurologic (admission) median value

164

Neurologic (admission) min value

165

—_ e~ |~
— = | = |—

Neurologic (admission) standard deviation

166

Neurologic (admission) range

167

Renal (admission) average value

168

Renal (admission) max value

169

Renal (admission) median value

170

Renal

171

—_ |~ [~

Renal (admission) range

172

)
)
admission) standard deviation
)
)

Renal (admission) percentile 25

173

Sequential Organ Failure Assessment (admission) max value

174

Sequential Organ Failure Assessment (admission) standard
deviation

175

Sequential Organ Failure Assessment (admission) range

176

Age Point max value

177

Age Point standard deviation

178

Age Point range

179

Age Point percentile 25

180

Age Point percentile 75

181

Chronic Health Point percentile 25

182

Acute Physiological Score max value

183

Acute Physiological Score min value

184

Acute Physiological Score median value

185

Acute Physiological Score percentile 25

186

Apache Il Score max value

187

Apache Il Score median value

188

Apache Il Score min value

189

Apache Il Score range

190

Mortality Prediction Model median value

191

Mortality Prediction Model percentile 75

192

Apache Il Compliance min value

193

Apache Il Compliance percentile 25

194

Apache Il Compliance range

195

Acute Physiological Score min value

196

Acute Physiological Score range

197

Acute Physiological Score percentile 75

198

Age Point average value

199

Age Point max value

200

Age Point median value

201

Age Point min value

202

Age Point percentile 25
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203

Age Point percentile 75

204

Chronic Health Point max value

205

Chronic Health Point min value

206

Chronic Health Point percentile 25

207

Chronic Health Point percentile 75

208

Apache lll Score median value

209

Apache lll Score min value

210

Apache lll Score percentile 25

211

Apache lll Score percentile 75

212

Apache lll Compliance median value

213

Apache lll Compliance min value

214

Apache lll Compliance percentile 25

215

Apache lll Compliance percentile 75

216

0.9% NaCl average rate

217

0.9% NaCligrrate

218

0.9% NaCl median value rate

219

0.9% NaCl min rate

220

0.9% NaCl percentile 25 rate

221

0.9% NaCl percentile 75 rate

222

0.9% NaClrate range

223

0.9% NaCl standard deviation rate

224

0.9% NaCl total time

225

0.9% NaCl total volume
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Table S5. Al model performance from 5-fold cross-validation for classification outcomes. Based on median AUROC, the best model for
every outcome was XGBoost. AKI: acute kidney injury, AUROC: area under the receiver operating characteristic curve, AUPRC: area under
the precision-recall curve, IQR: interquartile range.

Accuracy, | Bawanced | o cificity, | Sensitivity, , AUROC, AUPRC,
. Accuracy, . . F1, median . .
Outcome Model median median median median (IQR) median median
(1QR) (IQR) (IQR) (IQR) (IQR) (IQR)
Logistic 0.80(0.78- | 0.67(0.64— | 0.87(0.84— | 0.48(0.45- |0.46(0.43- |0.85(0.82- |0.28(0.25-
regression 0.83) 0.70) 0.90) 0.51) 0.49) 0.88) 0.31)
Support 0.81(0.78- | 0.69(0.66- | 0.86(0.83—- | 0.55(0.52— | 0.49(0.46- |0.85(0.81- |0.30(0.27-
vector 0.84) 0.72) 0.89) 0.58) 0.52) 0.88) 0.33)
machine
In-hospital Random 0.81(0.79- | 0.68(0.65- | 0.86(0.83— | 0.52(0.49- |0.48(0.45- |0.86(0.83- |0.29(0.26-
mortality forest 0.84) 0.71) 0.89) 0.55) 0.51) 0.89) 0.32)
0.83(0.80- | 0.69(0.66- | 0.88(0.85- | 0.52(0.49- |0.50(0.47- |0.87(0.84- |0.31(0.28-
XGBoost 0.86) 0.72) 0.91) 0.55) 0.53) 0.90) 0.34)
Neural 0.84(0.81- | 0.66(0.63— | 0.92(0.89- | 0.42(0.39- |0.47(0.44- |0.86(0.82- |0.31(0.28-
network 0.87) 0.69) 0.95) 0.45) 0.50) 0.89) 0.34)
Logistic 0.82(0.79- | 0.66(0.63— | 0.88(0.85- | 0.47(0.44- |0.46(0.43- |0.85(0.81- |0.29(0.26-
regression 0.85) 0.69) 0.91) 0.50) 0.49) 0.88) 0.32)
Support 0.81(0.78- | 0.67(0.64— | 0.87(0.84— | 0.49(0.46- |0.47(0.44- |0.85(0.82- |0.29(0.26-
30-day post- | VeCtOr 0.84) 0.70) 0.90) 0.52) 0.50) 0.89) 0.32)
discharge machine
) 0.81(0.78- | 0.68(0.65- | 0.84(0.81- | 0.49(0.46- |0.47(0.44- |0.86(0.82- |0.30(0.27-
mortality Random
forest 0.84) 0.71) 0.87) 0.52) 0.50) 0.90) 0.33)
0.84(0.81- | 0.67(0.64— | 0.92(0.89- | 0.44(0.41- |0.49(0.46- |0.87(0.83- |0.32(0.29-
XGBoost 0.87) 0.70) 0.95) 0.47) 0.52) 0.91) 0.35)
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Neural 0.84(0.81- |0.65(0.62- |0.93(0.90- |0.39(0.36- |0.46(0.43- |0.86(0.82- |0.30(0.27-
network 0.87) 0.68) 0.96) 0.42) 0.49) 0.90) 0.33)
Logistic 0.73(0.70- |0.63(0.60- |0.86(0.83- |0.41(0.38- |0.46(0.43- |0.71(0.68- |0.40(0.37-
regression 0.76) 0.66) 0.89) 0.44) 0.49) 0.74) 0.43)
Support 0.73(0.70- |0.62(0.59- |0.85(0.82- |0.40(0.37- |0.45(0.42- | 0.74(0.70- | 0.39(0.36-
vector 0.76) 0.65) 0.88) 0.43) 0.48) 0.78) 0.42)
machine
0.75(0.72- |0.65(0.62- |0.88(0.85- |0.45(0.42- |0.50(0.47- |0.75(0.71- |0.42(0.39-
AKI Random
forest 0.78) 0.68) 0.91) 0.48) 0.53) 0.79) 0.45)
0.74(0.71- |0.67(0.64- |0.83(0.80- |0.52(0.49- |0.52(0.49- |0.76(0.72- |0.42(0.39-
XGBoost 0.77) 0.70) 0.86) 0.55) 0.55) 0.80) 0.45)
Neural 0.73(0.70- | 0.65(0.62- |0.84(0.81- |0.48(0.45- |0.50(0.47- |0.74(0.70- |0.41(0.38-
network 0.76) 0.68) 0.87) 0.51) 0.53) 0.78) 0.44)
Logistic 0.74(0.71- |0.74(0.71- |0.71(0.68- |0.76(0.73- |0.76(0.73- | 0.83(0.79- |0.71(0.68-
regression 0.77) 0.77) 0.74) 0.79) 0.79) 0.86) 0.74)
Support 0.77(0.74- |0.77(0.74- | 0.75(0.72- |0.79(0.76- | 0.78(0.75- | 0.83(0.80- | 0.74(0.71-
vector 0.80) 0.80) 0.78) 0.82) 0.81) 0.87) 0.77)
machine
Random 0.74(0.71- |0.75(0.72- |0.76(0.73- |0.74(0.71- |0.75(0.72- | 0.84(0.80- |0.72(0.69-
Delirium forest 0.77) 0.78) 0.79) 0.77) 0.78) 0.88) 0.75)
0.76(0.73- |0.76(0.73- |0.76(0.73- |0.75(0.72- |0.77(0.74- |0.85(0.81- |0.73(0.70-
XGBoost 0.79) 0.79) 0.79) 0.78) 0.80) 0.89) 0.76)
Neural 0.74(0.71- |0.74(0.71- |0.78(0.75- |0.70(0.67- |0.74(0.71- | 0.83(0.80- |0.72(0.69-
network 0.77) 0.77) 0.81) 0.73) 0.77) 0.86) 0.75)
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Table S6. Al model performance from 5-fold cross-validation for regression outcomes. Based on median RMSE, the best model for every
outcome was XGBoost. AKI: acute kidney injury, AUROC: area under the receiver operating characteristic curve, AUPRC: area under the
precision-recall curve, ICU: intensive care unit, IQR: interquartile range, LOS: length of stay, MAE: mean absolute error, RMSE: root mean
squared error.

MAE in days, median RMSE in days, .
Outcome 2
Model (IQR) median (IQR) R?, median (IQR)
5.40 (4.39-5.16) 8.58 (8.07-9.09) 0.28 (0.23-0.33)
Elastic net
Support
vector 5.15(4.14-4.99) 8.62 (8.12-9.17) 0.26 (0.20-0.31)
machine
ICULOS Random 5.32 (4.30-5.10) 8.45 (7.97-8.99) 0.31(0.26-0.36)
forest
5.30 (4.34-5.11) 8.40 (7.92-8.91) 0.25(0.17-0.30)
XGBoost
Neural 5.38 (4.37-5.17) 8.46 (7.99-9.01) 0.30 (0.24-0.36)
network
18.36 (17.17-19.57) 38.31 (36.34-40.56) 0.22 (0.16-0.27)
Elastic net
Support
vector 15.64 (14.25-17.14) 39.50 (37.36-42.01) 0.16 (0.11-0.22)
i machine
Hospital
LOS Random 18.00 (16.78-19.25) 37.85(35.78-40.07) 0.24 (0.18-0.29)
forest
17.99 (16.86-19.29) 37.42 (35.43-39.76) 0.21 (0.15-0.24)
XGBoost
Neural 17.90 (16.68-19.19) 37.56 (35.57-39.95) 0.24 (0.18-0.30)
network
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Table S7. Retrospective comparison of clinician and Al prediction performances for the classification
outcomes. Results are stratified by the number of clinicians providing predictions: one, two, and seven
clinicians. Statistical significance was assessed using two-sample Wilcoxon rank-sum tests. AKIl: acute
kidney injury, Cl: confidence interval, NPV: negative predictive value, PPV: positive predictive value.

Outcome Clinicians, median | Al, median (95% P Value
Metric Group (95% CI) Cl)
One <.001
clinician 0.806 (0.774-0.838) | 0.864 (0.836-0.891)
Two
Accuracy | inicians | 0.828 (0.790-0.863) | 0.836 (0.798-0.871) | 001
Seven <.001
clinicians | 0.800 (0.680-0.900) | 0.760 (0.640-0.880)
One <.001
clinician 0.656 (0.601-0.707) | 0.732 (0.675-0.785)
Balanced | Two <.001
Accuracy | clinicians 0.609 (0.553-0.670) | 0.704 (0.641-0.777)
Seven <001
clinicians | 0.628 (0.436-0.811) | 0.538 (0.409-0.744)
One <.001
clinician 0.391 (0.290-0.485) | 0.575 (0.459-0.673)
Two
PPV | Clinicians | 0.421 (0.278-0.576) | 0.475 (0.355-0.593) | 001
Seven <.001
clinicians | 0.375(0.000-0.750) | 0.231 (0.000-0.571)
In-hospital One <.001
Mortality clinician 0.874(0.847-0.902) | 0.925 (0.899-0.947)
e s Two
SPECIfiCity | inicians | 0.925 (0.895-0.953) | 0.896 (0.861-0.926) |  ~°°"
Seven <001
clinicians | 0.884 (0.778-0.976) | 0.860 (0.756-0.952)
One <.001
clinician 0.436 (0.337-0.538) | 0.538 (0.432-0.647)
o Two
Sensitivity | inicians | 0.293 (0.183-0.414) | 0.514(0.386-0.655) | -0
Seven <.001
clinicians | 0.375(0.000-0.715) | 0.222 (0.000-0.600)
One <.001
clinician 0.413(0.319-0.495) | 0.555 (0.460-0.639)
Two
F1Score | Linicians | 0.347 (0.226-0.463) | 0.493(0.379-0.602) | 00
Seven <.001
clinicians | 0.364 (0.000-0.637) | 0.222 (0.000-0.526)
One
NPV 1 Glinician 0.894(0.865-0.923) | 0.915(0.889-0.939) | -0V
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Two

clinicians | 0.877(0.841-0.909) | 0.910(0.876-0.940) | =997
Seven <001
clinicians | 0.884 (0.775-0.975) | 0.857 (0.750-0.954)
One <.001
clinician 0.807 (0.774-0.837) | 0.869 (0.839-0.896)
Two
AcCUracy | Cinicians | 0.821(0.783-0.861) | 0.861(0.823-0.893) | 09
Seven <.001
clinicians | 0.860 (0.760-0.940) | 0.800 (0.680-0.900)
One <.001
clinician 0.620 (0.570-0.673) | 0.694 (0.639-0.748)
Balanced | Two <.001
Accuracy | clinicians 0.550 (0.506-0.601) | 0.690 (0.627-0.753)
Seven <001
clinicians | 0.725 (0.560-0.890) | 0.565 (0.464-0.718)
One <.001
clinician 0.373(0.262-0.478) | 0.618 (0.500-0.745)
Two
PPV | Clinicians | 0.375 (0.182-0.588) | 0.590 (0.439-0.737) | <001
Seven <.001
clinicians | 0.727 (0.333-1.000) | 0.500 (0.000-1.000)
One <.001
30-Day clinician 0.892 (0.863-0.918) | 0.949 (0.929-0.970)
Post- e s Two
Discharge | “PECMCY | Clinicians | 0.953(0.929-0.974) | 0.941 (0.912-0.965) | ~°°"
Mortality Seven 0.65
clinicians | 0.952 (0.872-1.000) | 0.951 (0.878-1.000) '
One <.001
clinician 0.347 (0.250-0.452) | 0.440 (0.330-0.547)
o Two
Sensitivity | inicians | 0.145 (0.064-0.246) | 0.439 (0.315-0.564) | 09
Seven <001
clinicians | 0.500 (0.167-0.833) | 0.182 (0.000-0.500)
One <.001
clinician 0.362 (0.266-0.452) | 0.513 (0.407-0.604)
Two
F1Score | Linicians | 0.209 (0.095-0.337) | 0.500(0.379-0.615) | 00
Seven <.001
clinicians | 0.588 (0.222-0.833) | 0.267 (0.000-0.571)
One <.001
clinician 0.881(0.851-0.909) | 0.900 (0.875-0.925)
Two
NPV | clinicians | 0.853(0.816-0.887) | 0.897 (0.862-0.927) | 00
Seven <001
clinicians | 0.886 (0.786-0.976) | 0.830 (0.711-0.918)
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One

<.
clinician 0.691 (0.645-0.741) | 0.768 (0.719-0.809) 001
Two
<.
ACCUracy | iinicians | 0.622 (0.560-0.680) | 0.747 (0.693-0.801) 001
Seven <001
clinicians | 0.697 (0.545-0.848) | 0.758 (0.606-0.879) ‘
One <.001
clinician 0.679 (0.628-0.736) | 0.708 (0.653-0.761)
Balanced | Two <.001
Accuracy | clinicians 0.599 (0.530-0.661) | 0.667 (0.602-0.735) )
Seven <.001
clinicians | 0.704 (0.500-0.889) | 0.523 (0.417-0.682) ‘
One <.001
clinician 0.497 (0.414-0.578) | 0.637 (0.535-0.731)
Two
<.
PPV | Glinicians | 0.392 (0.296-0.480) | 0.585 (0.440-0.705) 001
Seven <001
clinicians | 0.375(0.125-0.643) | 0.333 (0.000-1.000) ‘
One <.001
clinician 0.709 (0.652-0.764) | 0.860 (0.816-0.903)
Two
AKI Specificit <.001
PECIICY | Glinicians | 0.655 (0.588-0.728) | 0.863 (0.807-0.911)
Seven <.001
clinicians | 0.700 (0.520-0.852) | 0.926 (0.808-1.000) ‘
One <.001
clinician 0.652 (0.564-0.738) | 0.551 (0.464-0.650)
o Two
<.
Sensitivity | inicians | 0.543 (0.434-0.652) | 0.473 (0.358-0.592) 001
Seven <001
clinicians | 0.714(0.333-1.000) | 0.125 (0.000-0.429) ‘
One <.001
clinician 0.563 (0.487-0.638) | 0.591 (0.510-0.670)
Two
<.
F1Score | Clinicians | 0.454 (0.355-0.532) | 0.520 (0.404-0.624) 001
Seven <.001
clinicians | 0.500 (0.182-0.737) | 0.182 (0.000-0.500) ‘
One <.001
clinician 0.822 (0.766-0.870) | 0.815 (0.767-0.860)
Two
NPV <.001
clinicians | 0.779 (0.705-0.844) | 0.798 (0.740-0.856)
Seven <001
clinicians | 0.900 (0.762-1.000) | 0.800 (0.636-0.931) ‘
Delirium Ohe‘ , <.001
clinician 0.616 (0.559-0.667) | 0.800 (0.752-0.838)
Accuracy TWo
o <.001
clinicians | 0.618 (0.549-0.681) | 0.784 (0.730-0.838)
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Seven

<.
clinicians | 0.680 (0.480-0.840) | 0.760 (0.599-0.920) 001
One <.001
clinician 0.617 (0.560-0.667) | 0.798 (0.751-0.837)
Balanced | Two <001
Accuracy | clinicians 0.623 (0.555-0.686) | 0.778(0.721-0.837) )
Seven <001
clinicians | 0.683 (0.497-0.850) | 0.763 (0.566-0.920) ‘
One <.001
clinician 0.658 (0.576-0.729) | 0.810 (0.750-0.861)
Two
PPV <.001
clinicians | 0.721(0.631-0.802) | 0.830 (0.761-0.896)
Seven <.001
clinicians | 0.714 (0.375-1.000) | 0.750 (0.462—1.000) ‘
One <.001
clinician 0.628 (0.547-0.701) | 0.775 (0.704-0.836)
i Two
<.
Specificity | inicians | 0.659 (0.554-0.753) | 0.753 (0.654-0.845) 001
Seven 0.007
clinicians | 0.786 (0.533-1.000) | 0.769 (0.500-1.000) ‘
One <.001
clinician 0.605 (0.533-0.677) | 0.823 (0.764-0.876)
Two
Sensitivit <.001
eNSVIY | Glinicians | 0.587 (0.500-0.672) | 0.805 (0.733-0.868)
Seven <.001
clinicians | 0.583 (0.300-0.857) | 0.769 (0.500-1.000) ‘
One <.001
clinician 0.630 (0.562-0.692) | 0.815 (0.771-0.857)
Two
<.
F1Score | Clinicians | 0.646 (0.567-0.716) | 0.817 (0.762-0.865) 001
Seven <001
clinicians | 0.636 (0.363-0.833) | 0.750 (0.500-0.917) ‘
One <.001
clinician 0.573 (0.506-0.653) | 0.789 (0.724-0.850)
Two
NPV <.001
clinicians | 0.515(0.419-0.615) | 0.720 (0.624-0.813)
Seven <.001
clinicians | 0.667 (0.438-0.900) | 0.786 (0.545-1.000) ‘
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Table S8. Retrospective comparison of clinician and Al prediction performances for the regression
outcomes. Results are stratified by the number of clinicians providing predictions: one, two, and seven
clinicians. Statistical significance was assessed using two-sample Wilcoxon rank-sum tests. Cl:
confidence interval, LOS: length of stay, MAE: mean absolute error, RMSE: root mean squared error.

— - 5
Outcome | Metric Group Clmmmns,g;\)edlan (95% Al, median (95% CI) P value
One
. 6.144 (5.837-6.504) 5.126 (4.841-5.466) <.001
clinician
Two
MAE C. 4.436 (4.109-4.786) 4.534 (4.275-4.800) <.001
clinicians
S
even 7.641 (6.384-9.123) 7.645 (6.374-9.019) 0.533
clinicians
One
. 10.393 (9.676-11.196) 9.394 (8.416-10.348) <.001
clinician
IcULOS | RMSE | TWO 8.325 (7.538-9.176) 7.227 (6.557-7.889) <.001
clinicians
Seven 13.600 (10.678-16.753) | 13.272(10.088-16.704) |  <.001
clinicians
One
. -0.094 (-0.205t0 -0.012) 0.110(0.083-0.142) <.001
clinician
9 Two
R C. -0.064 (-0.131to0 -0.010) 0.201 (0.170-0.228) <.001
clinicians
S
even ~0.077 (-0.146 t0 —0.025) | -0.045 (-0.111t0 0.054) |  <.001
clinicians
One
. 18.70(17.56-19.80) 18.53(17.70-19.42) <.001
clinician
Two
MAE . 16.73 (15.46-18.08) 17.14 (16.18-18.08) <.001
clinicians
Seven 34.23 (27.84-41.58) 33.53 (28.40-39.82) <.001
clinicians
One
. 31.96 (29.12-34.78) 26.96 (25.27-28.58) <.001
clinician
H ital T
ospitat | pmse | VO 29.12 (26.68-31.37) 24.84 (22.84-26.64) <.001
LOS clinicians
S
even 59.13 (48.32-69.97) 53.33 (43.77-62.88) <.001
clinicians
One
. -0.284 (-0.526 t0 -0.119) 0.082(0.047-0.114) <.001
clinician
2 Two
R C. -0.190 (-0.236 t0 -0.141) 0.132(0.085-0.182) <.001
clinicians
Seven ~0.271 (-0.3711t0 -0.190) | -0.031 (-0.10110 0.028) |  <.001
clinicians
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Table S9. Prospective comparison of clinician and Al prediction performance for the classification
outcomes. Results are stratified by clinician type: subspecialized physicians, physicians in training, and
nurses. Statistical significance was assessed using two-sample Wilcoxon rank-sum tests. AKl: acute
kidney injury, Cl: confidence interval, NPV: negative predictive value, PPV: positive predictive value.

Clinician, medi )
Outcome Metric Group mlg)g; glli fan Al, median (95% CI) P Value
0
Subspecialized | 0.852(0.754-0.934) | 0.820(0.705-0.902) <.001
physician
Accuracy | Physicianin 0.800 (0.700-0.886) | 0.743(0.643-0.843) | <.001
training
Nurse 0.801(0.744-0.865) | 0.814(0.756-0.872) <.001
Subspecialized | 0.781(0.652-0.897) | 0.782(0.636-0.902) 0.924
physician
Balanced | physician in 0.676 (0.563-0.792) | 0.687(0.567-0.810) | <.001
Accuracy | training
Nurse 0.665 (0.583-0.757) | 0.694 (0.606-0.780) <.001
Subspecialized | (0.778 (0.500-1.000) | 0.649 (0.375-0.867) <.001
physician
PPV Physicianin 0.812(0.500-1.000) | 0.550 (0.333-0.750) <.001
training
Nurse 0.609 (0.400-0.786) | 0.632(0.429-0.808) <.001
Subspecialized | (0.935(0.844-1.000) | 0.867 (0.755-0.955) <.001
physician
In-Hospital | o ificity | Physician in 0.962 (0.900-1.000) | 0.820(0.712-0.918) | <.001
Mortallty training
Nurse 0.918 (0.868-0.966) | 0.918(0.867-0.963) 0.468
Subspecialized | 0.625(0.384-0.857) | 0.700 (0.444-0.923) <.001
physician
Sensitivity | Physicianin 0.391(0.176-0.625) | 0.556 (0.333-0.783) <.001
training
Nurse 0.414 (0.256-0.581) | 0.471(0.314-0.629) <.001
Subspecialized | 0.692 (0.462-0.857) | 0.667 (0.435-0.833) <.001
physician
F1Score | Fhysicianin 0.528 (0.267-0.727) | 0.550(0.348-0.727) | <.001
training
Nurse 0.491 (0.326-0.640) | 0.540(0.381-0.667) <.001
Subspecialized | 0.880 (0.778-0.959) | 0.891(0.786-0.977) <.001
physician
NPV Physicianin 0.803 (0.695-0.887) | 0.824(0.714-0.923) <.001
training
Nurse 0.840 (0.776-0.901) | 0.854(0.791-0.909) <.001
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Subspecialized | 0.885(0.803-0.951) | 0.836(0.738-0.918) <.001
physician
Accuracy | Physicianin 0.829(0.729-0.900) | 0.757(0.643-0.843) | <.001
training
Nurse 0.821(0.756-0.878) | 0.808 (0.744-0.865) <.001
Subspecialized | 0.814 (0.692-0.922) | 0.782(0.647-0.900) <.001
physician
Balanced | physician in 0.711(0.599-0.825) | 0.680 (0.560-0.795) | <.001
Accuracy | training
Nurse 0.692 (0.609-0.785) | 0.665 (0.587-0.751) <.001
Subspecialized | 0.923(0.714-1.000) | 0.733(0.467-0.938) <.001
physician
PPV Physicianin 0.900 (0.667-1.000) | 0.586 (0.353-0.812) <.001
training
Nurse 0.719(0.520-0.875) | 0.682(0.476-0.875) <.001
Subspecialized | 0.978(0.929-1.000) | 0.909 (0.814-0.978) <.001
30-Day physician
Post- Specificity | Physicianin 0.980 (0.936-1.000) | 0.860 (0.759-0.944) | <.001
Discharge training
Mortality Nurse 0.943 (0.897-0.976) | 0.941(0.897-0.982) 0.189
Subspecialized | 0.652 (0.400-0.857) | 0.652(0.412-0.875) 0.755
physician
Sensitivity | Physicianin 0.439 (0.217-0.667) | 0.500 (0.292-0.706) <.001
training
Nurse 0.442 (0.290-0.622) | 0.391(0.233-0.556) <.001
Subspecialized | 0.759 (0.545-0.905) | 0.690 (0.467-0.849) <.001
physician
F1Score | Fhysicianin 0.593 (0.333-0.786) | 0.538(0.320-0.703) | <.001
training
Nurse 0.548 (0.379-0.693) | 0.493(0.327-0.646) <.001
Subspecialized | 0.880 (0.784-0.960) | 0.872(0.762-0.957) 0.001
physician
NPV Physicianin 0.817(0.712-0.902) | 0.815(0.702-0.906) 0.18
training
Nurse 0.841(0.773-0.903) | 0.828(0.759-0.890) <.001
Subspecialized | 0.844 (0.733-0.956) | 0.800 (0.689-0.911) <.001
physician
AKI Accuracy | Physicianin 0.580 (0.440-0.720) | 0.760 (0.640-0.880) | <.001
training
Nurse 0.699 (0.612-0.786) | 0.796 (0.718-0.874) <.001
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Subspecialized | 0.805 (0.648-0.951) | 0.717 (0.555-0.867) <.001
physician
Balanced | physician in 0.583 (0.401-0.758) | 0.621(0.455-0.804) | <.001
Accuracy | training
Nurse 0.605 (0.485-0.733) | 0.645(0.531-0.753) <.001
Subspecialized | 0.667 (0.400-0.923) | 0.600 (0.300-0.900) <.001
physician
PPV Physicianin 0.259 (0.091-0.455) | 0.400 (0.100-0.750) <.001
training
Nurse 0.313(0.143-0.480) | 0.467 (0.231-0.734) <.001
Subspecialized | 0.886 (0.765-0.973) | 0.885(0.769-0.971) 0.914
physician
Specificity | Physicianin 0.579 (0.421-0.732) | 0.854(0.730-0.951) <.001
training
Nurse 0.765 (0.667-0.846) | 0.893(0.829-0.955) <.001
Subspecialized | 0.727(0.444-1.000) | 0.556 (0.250-0.834) <.001
physician
Sensitivity | Fhysicianin 0.600 (0.266-0.889) | 0.385(0.100-0.750) | <.001
training
Nurse 0.450 (0.231-0.692) | 0.389(0.176-0.611) <.001
Subspecialized | 0.694 (0.421-0.889) | 0.571(0.286-0.800) <.001
physician
F1Score | Physicianin 0.357 (0.143-0.564) | 0.385(0.105-0.667) <.001
training
Nurse 0.367 (0.182-0.528) | 0.429(0.207-0.609) <.001
Subspecialized | 0.912(0.800-1.000) | 0.861 (0.737-0.969) <.001
physician
NPV Physicianin 0.852(0.714-0.967) | 0.853(0.738-0.952) 0.506
training
Nurse 0.855 (0.765-0.931) | 0.862(0.787-0.929) <.001
Subspecialized | 0.774 (0.644-0.903) | 0.774(0.613-0.903) 0.659
physician
Accuracy | Physicianin 0.732(0.585-0.854) | 0.805(0.683-0.927) <.001
training
Nurse 0.740 (0.630-0.836) | 0.767 (0.671-0.863) <.001
Delirium —
Subspecialized | 0.743(0.577-0.900) | 0.742(0.560-0.905) 0.726
physician
Balanced | physician in 0.689 (0.521-0.848) | 0.795(0.629-0.926) | <.001
Accuracy | training
Nurse 0.727 (0.613-0.831) | 0.735(0.626-0.841) <.001
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Subspecialized | 0.812(0.632-0.955) | 0.810(0.625-0.955) 0.897
physician
PPV Physician in 0.826 (0.655-0.958) | 0.889 (0.741-1.000) <.001
training
Nurse 0.826 (0.703-0.925) | 0.818(0.702-0.923) 0.003
Subspecialized | 0.636 (0.300-0.909) | 0.636 (0.300-0.909) 0.787
physician
Specificity | Physicianin 0.583 (0.273-0.867) | 0.750 (0.454-1.000) <.001
training
Nurse 0.681 (0.500-0.850) | 0.640 (0.444-0.826) <.001
Subspecialized | 0.857 (0.696-1.000) | 0.854 (0.684-1.000) 0.408
physician
Sensitivity | Physicianin 0.800 (0.630-0.931) | 0.833(0.679-0.962) <.001
training
Nurse 0.776 (0.646-0.891) | 0.837(0.717-0.930) <.001
Subspecialized | 0.829 (0.686-0.933) | 0.829 (0.683-0.939) 0.435
physician
F1Score | Fhysicianin 0.807 (0.678-0.909) | 0.857(0.739-0.941) | <.001
training
Nurse 0.800 (0.698-0.879) | 0.825(0.738-0.900) <.001
Subspecialized | 0.714(0.400-1.000) | 0.700 (0.400-1.000) 0.806
physician
NPV Physicianin 0.538(0.273-0.833) | 0.645 (0.385-0.889) <.001
training
Nurse 0.607 (0.423-0.800) | 0.667 (0.458-0.846) <.001
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Table S$S10. Prospective comparison of clinician and Al prediction performance for the regression
outcomes. Results are stratified by clinician type: subspecialized physicians, physicians in training, and
nurses. Statistical significance was assessed using two-sample Wilcoxon rank-sum tests. Cl: confidence

interval, LOS: length of stay, MAE: mean absolute error, RMSE: root mean squared error.

Metric Group Clinician, (n;l;':dlan (95% Al, median (95% CI) VaI:ue
Subspecialized 4.996 (3.650-6.650) 5.213(4.314-6.557) | _ 191
physician

MAE Ph;l/s'ician in 5.208 (3.571-7.307) 6.436 (4.997-8.500) <0.001
training
Nurse 4.209 (3.345-5.216) 5.421 (4.732-6.191) | <0.001
Subspecialized 7.613 (5.534-9.998) 6.719(4.993-9.286) | _, 141
physician

ICULOS | RMSE | Physicianin 9.295(5.087-13.839) |  9.641(6.108-14.277) | _, o
training
Nurse 7.512 (5.562-9.418) 7.248 (5.909-8.559) | <0.001
Subspecialized -0.232 (-0.807-0.154) 0.025 (-0.467-0.420) <0.001
physician

R? Physician in 0.022 (-0.520-0.317) | -0.056 (-0.551-0.061) <0.001
training .
Nurse -0.089 (-0.575-0.213) | -0.014(-0.382-0.190) | <0.001
Subspecialized 42.646 (28.483-61.359) | 37.798 (25.583-54.494) <0.001
physician
MAE Ph;l/s'ician in 37.036 (23.333-52.403) | 39.574 (27.727-53.825) <0.001
training
Nurse 33.611 (24.712-44.523) | 34.894 (26.809-44.947) | <0.001
Subspecialized | 76.854 (45.653-109.661) | 66.271 (37.628-99.160) <0.001
. physician

H(isgétal RMSE Ph;l/s'ician in 72.464 (45.615-95.056) | 70.102 (45.741-92.113) <0.001
training
Nurse 67.643 (50.857-85.955) | 64.545 (48.228-83.089) | <0.001
Subspecialized -0.334 (-0.572—-0.147) 0.010(-0.143-0.195) <0.001
physician

R? Physician in -0.029 (-0.232-0.223) 0.030(-0.073-0.122) <0.001
training .
Nurse -0.053 (-0.157-0.092) 0.046 (-0.029-0.132) | <0.001
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Table S11. Retrospective comparisons of classification prediction performances of clinicians, Al, and
clinician-Al hybrid, stratified by outcome and number of clinicians. Logical AND and OR operators were
used to combine clinician and Al predictions. Multiple clinician predictions were averaged first before
being combined with Al predictions. AKI: acute kidney injury, PPV: positive predictive value, NPV: negative
predictive value.

Outcome | Group Model N Accuracy |Sensitivity Specificity PPV NPV
Al 0.864 0.539 0.925 0.571 0.915

One Clinician 567 0.806 0.438 0.874 0.394 0.893

clinician |Hybrid - AND 0.862 0.292 0.969 0.634 0.880

Hybrid - OR 0.808 0.685 0.831 0.430 0.934

Al 0.836 0.517 0.895 0.476 0.909

In-hospital Two Clinician 379 0.825 0.293 0.924 0.415 0.876
mortality |clinicians |[Hybrid - AND 0.855 0.224 0.971 0.591 0.871
Hybrid - OR 0.806 0.586 0.847 0.415 0.917

Al 0.760 0.250 0.857 0.250 0.857

Seven Clinician 50 0.800 0.375 0.881 0.375 0.881
Clinicians|Hybrid - AND 0.800 0.250 0.905 0.333 0.864

Hybrid - OR 0.760 0.375 0.833 0.300 0.875

Al 0.869 0.438 0.950 0.619 0.901

One Clinician 566 0.806 0.348 0.891 0.373 0.880

clinician |Hybrid - AND 0.864 0.225 0.983 0.714 0.872

Hybrid - OR 0.811 0.562 0.857 0.424 0.913

30-day Al 0.858 0.443 0.939 0.587 0.896
post- Two Clinician 374 0.821 0.148 0.952 0.375 0.851
discharge |clinicians |Hybrid - AND 0.840 0.082 0.987 0.556 0.847
mortality Hybrid - OR 0.840 0.508 0.904 0.508 0.904
Al 0.800 0.200 0.950 0.500 0.826

Seven Clinician 50 0.860 0.500 0.950 0.714 0.884
Clinicians|Hybrid - AND 0.800 0.200 0.950 0.500 0.826

Hybrid - OR 0.860 0.500 0.950 0.714 0.884

Al 0.762 0.549 0.858 0.633 0.810

One Clinician 366 0.694 0.655 0.711 0.503 0.822

clinician |Hybrid - AND 0.757 0.487 0.877 0.640 0.793

Hybrid - OR 0.699 0.717 0.692 0.509 0.845

Al 0.734 0.452 0.857 0.579 0.783

AKI Two Clinician 041 0.635 0.562 0.667 0.423 0.778
clinicians [Hybrid - AND 0.730 0.342 0.899 0.595 0.759

Hybrid - OR 0.639 0.671 0.625 0.438 0.814

Al 0.697 0.111 0.917 0.333 0.733

Seven Clinician 33 0.636 0.556 0.667 0.385 0.800
Clinicians|Hybrid - AND 0.697 0.111 0.917 0.333 0.733

Hybrid - OR 0.636 0.556 0.667 0.385 0.800

Al 0.790 0.806 0.771 0.815 0.761

Delirium C“gir;?an Clinician | 315 | 0.606 | 0.594 | 0.621 0.662 | 0.551
Hybrid - AND 0.679 0.514 0.886 0.849 0.593
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Hybrid - OR 0.717 0.886 0.507 0.692 0.780

Al 0.765 0.778 0.744 0.831 0.674

Two Clinician 504 0.627 0.595 0.679 0.750 0.510
clinicians |Hybrid - AND 0.627 0.508 0.821 0.821 0.508
Hybrid - OR 0.765 0.865 0.603 0.779 0.734

Al 0.760 0.750 0.769 0.750 0.769

Seven Clinician o5 0.680 0.583 0.769 0.700 0.667
Clinicians |[Hybrid - AND 0.640 0.500 0.769 0.667 0.625
Hybrid - OR 0.800 0.833 0.769 0.769 0.833
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Table S12. Retrospective comparisons of regression prediction performances of clinicians, Al, and
clinician-Al hybrid, stratified by outcome and number of clinicians. Averaging, minimum, and maximum
were used to combine clinician and Al predictions. Multiple clinician predictions were averaged first
before being combined with Al predictions. ICU: intensive care unit, LOS: length of stay, MAE: mean

absolute error, RMSE: root mean squared error.

Outcome Group Model N MAE RMSE R2
Al 5.198 9.610 0.108
Clinicain 6.203 10.591 -0.083
One clinician | Hybrid - Avg 562 5.319 9.612 0.108
Hybrid - Min 5.017 9.995 0.035
Hybrid - Max 6.384 10.228 -0.010
Al 4.289 6.862 0.207
Clinicain 4.198 7.865 -0.041
ICU LOS Two clinicians | Hybrid - Avg 378 3.905 7.046 0.164
Hybrid - Min 4.421 7.168 0.135
Hybrid - Max 4.066 7.588 0.031
Al 7.503 13.927 -0.039
Clinicain 7.241 13.917 -0.038

Seven -

Clinicians Hybr!d -A\{g 50 7.353 13.872 -0.031
Hybrid - Min 7.156 14.287 -0.094
Hybrid - Max 7.588 13.547 0.017
Al 17.419 24.852 0.073
Clinicain 17.581 30.165 -0.366
One clinician | Hybrid - Avg 562 16.130 25.610 0.016
Hybrid - Min 15.999 26.886 -0.085
Hybrid - Max 19.001 28.367 -0.208
Al 16.611 24.262 0.115
Clinicain 15.380 27.553 -0.142
Hospital LOS | Two clinicians | Hybrid - Avg 374 14.217 24.271 0.114
Hybrid - Min 15.407 27.810 -0.163
Hybrid - Max 16.584 23.967 0.136
Al 26.786 43.288 -0.011
Seven Clinicain 25.913 47.290 -0.207
Clinicians Hybrid - Avg 50 25.846 44.671 -0.077
Hybrid - Min 25.949 47.363 -0.211
Hybrid - Max 26.751 43.208 -0.007
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Table S13. Prospective comparisons of classification prediction performances of clinicians, Al, and
clinician-Al hybrid, stratified by outcome. Logical AND and OR operators were used to combine clinician
and Al predictions. Multiple clinician predictions were averaged first before being combined with Al
predictions. AKl: acute kidney injury, PPV: positive predictive value, NPV: negative predictive value.

Outcome Prediction N Accuracy |Sensitivity | Specificity PPV NPV
Al 0.811 0.604 0.878 0.615 0.873

In-hospital Clinicians 517 0.829 0.547 0.921 0.690 0.863
mortality Hybrid - AND 0.829 0.396 0.970 0.808 0.832
Hybrid - OR 0.811 0.755 0.829 0.588 0.913

Al 0.819 0.527 0.919 0.690 0.851

32}22%52?' Clinicians | . | 0852 0.564 0.950 0.795 0.864
mortality Hybrid - AND 0.838 0.382 0.994 0.955 0.825
Hybrid - OR 0.833 0.709 0.876 0.661 0.898

Al 0.816 0.519 0.883 0.500 0.891

AKI Clinicians 147 0.612 0.593 0.617 0.258 0.871
Hybrid - AND 0.830 0.407 0.925 0.550 0.874

Hybrid - OR 0.599 0.704 0.575 0.271 0.896

Al 0.817 0.842 0.758 0.889 0.676

Delirium Clir?icians 109 0.780 0.868 0.576 0.825 0.655
Hybrid - AND 0.798 0.763 0.879 0.935 0.617

Hybrid - OR 0.798 0.947 0.455 0.800 0.789

42




Table S14. Prospective comparisons of regression prediction performances of clinicians, Al, and
clinician-Al hybrid, stratified by outcome. Averaging, minimum, and maximum were used to combine
clinician and Al predictions. Multiple clinician predictions were averaged first before being combined with
Al predictions. ICU: intensive care unit, LOS: length of stay, MAE: mean absolute error, RMSE: root mean
squared error.

Outcome Model MAE RMSE R2
Clinician 4.369 7.798 0.065
Al 5.401 7.771 0.071
ICU LOS Hybrid - Min 4.146 7.584 0.115
Hybrid - Max 5.624 7.979 0.021
Hybrid - Avg 4.393 7.291 0.182
Clinician 34.613 70.002 -0.075
Al 35.714 65.701 0.053
Hospital LOS | Hybrid - Min 34.451 71.030 -0.107
Hybrid - Max 35.877 64.589 0.085
Hybrid - Avg 33.500 66.987 0.015
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Table S15. Inter-rater agreement between clinicians for the classification outcomes in the retrospective
setting. The one-clinician group is hot shown since this analysis requires at least 2 clinicians predicting

the same patient. AKI: acute kidney injury, SD: standard deviation.

Cohen’s Kappa,
Outcome Group mean (SD)
In-hospital 2 clinicians 0.2(0.13)
talit

ortatity 7 clinicians 0.28 (0.24)
30-Day post- | 5 ¢inicians 0.06 (0.09)

discharge
mortality 7 clinicians 0.24 (0.25)
2 clinicians 0.42(0.17)

AKI

7 clinicians 0.41 (0.19)
2 clinicians 0.23(0.3)

Delirium
7 clinicians 0.23(0.17)
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Table S16. Inter-rater agreement between clinicians for the regression outcomes in the retrospective
setting. The one-clinician group is hot shown since this analysis requires at least 2 clinicians predicting
the same patient. ICC: intraclass correlation coefficient, ICU: intensive care unit, LOS: length of stay, SD:
standard deviation.

ICC(3,1),

Outcome Group
mean (SD)

2 clinicians 0.3(0.11)
ICU LOS

7 clinicians 0.25 (0.05)

2 clinicians 0.03 (0.09)
Hospital LOS

7 clinicians 0.09 (0.06)
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Table S17. Inter-rater agreement between clinicians for the classification outcomes in the prospective
setting. This analysis was stratified by the number of patients predicting the same patient across clinician
types. AKl: acute kidney injury, SD: standard deviation.

Number of Clinicians i
Outcome . Number of Patients | Cohen’s Kappa (SD)
per Patient
2 clinicians 68 0.44 (0.17)
In-hospital —
. 3 clinicians 15 0.00 (0.02)
mortality
4 clinicians 9 0.00(0.03)
2 clinicians 68 0.62(0.15)
30-day post-
discharge 3 clinicians 15 -0.05(0.04)
mortality —
4 clinicians 9 0.00(0.03)
2 clinicians 67 0.54 (0.12)
AKI 3 clinicians 15 0.26 (0.14)
4 clinicians 9 0.49 (0.26)
2 clinicians 67 0.29(0.12)
Delirium 3 clinicians 15 0.13(0.17)
4 clinicians 9 0.11(0.21)
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Table S18. Inter-rater agreement between clinicians for the regression outcomes in the prospective
setting. This analysis was stratified by the number of patients predicting the same patient across clinician
types. ICC: intraclass correlation coefficient, ICU: intensive care unit, LOS: length of stay, SD: standard
deviation.

Outcome Number of C.linicians Num.ber of ICC (1,1), mean (SD)
per Patient Patients
2 clinicians 67 0.41 (0.09)
ICU LOS 3 clinicians 15 0.05(0.12)
4 clinicians 8 0.10(0.28)
2 clinicians 66 0.63(0.11)
Hospital LOS 3 clinicians 14 0.15(0.08)
4 clinicians 8 -0.03(0.19)
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Table S19. Inter-rater agreement between clinicians and Al for the classification outcomes in the
retrospective setting. In the groups with more than one clinician, clinician predictions were averaged and
compared against corresponding Al predictions. AKI: acute kidney injury, SD: standard deviation.

Cohen’s Kappa, mean
Outcome Group (SD)
1 clinician 0.343 (0.049)
In-hospital Mortality 2 clinicians 0.334 (0.066)
7 clinicians 0.702(0.152)
1 clinician 0.294 (0.056)
30-day post-discharge mortality 2 clinicians 0.189 (0.069)
7 clinicians 0.696 (0.182)
1 clinician 0.561 (0.044)
AKI 2 clinicians 0.353 (0.060)
7 clinicians 0.267 (0.137)
1 clinician 0.251 (0.054)
Delirium 2 clinicians 0.394 (0.065)
7 clinicians 0.677 (0.150)
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Table S20. Inter-rater agreement between clinicians and Al for the regression outcomes in the
retrospective setting. In the groups with more than one clinician, clinician predictions were averaged and
compared against corresponding Al predictions. ICC: intraclass correlation coefficient, ICU: intensive
care unit, LOS: length of stay, SD: standard deviation.

Outcome Group ICC(3,1), mean (SD)
1 clinician 0.255(0.031)
ICU LOS 2 clinicians 0.499 (0.041)
7 clinicians 0.624 (0.079)
1 clinician 0.165 (0.055)
Hospital LOS 2 clinicians 0.288 (0.047)
7 clinicians 0.451 (0.109)
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Table S21. Inter-rater agreement between clinicians and Al for the classification outcomes in the
prospective setting. This analysis was stratified by the number of patients predicting the same patient
across clinician types. AKI: acute kidney injury, SD: standard deviation.

Number of Clinicians . Cohen’s Kappa,
Outcome . Number of Patients
per Patient mean (SD)
1 clinician 181 0.349(0.082)
Hospital mortality 2 clinicians 124 0.363(0.116)
3 clinicians 48 -0.041 (0.039)
1 clinician 181 0.425 (0.092)
30-day post-discharge —
. 2 clinicians 124 0.447 (0.120)
mortality
3 clinicians 48 0.064 (0.084)
1 clinician 181 0.412(0.082)
AKI 2 clinicians 123 0.384(0.101)
3 clinicians 48 0.287(0.143)
1 clinician 181 0.196 (0.049)
Delirium 2 clinicians 123 0.188(0.077)
3 clinicians 48 0.033(0.078)
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Table S22. Inter-rater agreement between clinicians and Al for the regression outcomes in the
prospective setting. This analysis was stratified by the number of patients predicting the same patient
across clinician types. ICC: intraclass correlation coefficient, ICU: intensive care unit, LOS: length of stay,
SD: standard deviation.

Outcome Group Number of Patients |ICC (1,1), mean (SD)
1 clinician 149 0.243 (0.049)
ICU LOS 2 clinicians 52 0.184 (0.078)
3 clinicians 12 0.104 (0.090)
1 clinician 149 0.193(0.073)
Hospital LOS 2 clinicians 52 0.157 (0.062)
3 clinicians 12 -0.032 (0.055)
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Table S23. Likert scale threshold sensitivity analysis results for the retrospective comparison of clinician
and Al prediction performances for the classification outcomes. Results are stratified by the number of
clinicians providing predictions: one, two, and seven clinicians. Statistical significance was assessed
using two-sample Wilcoxon rank-sum tests. AKl: acute kidney injury, Cl: confidence interval, NPV:

negative predictive value, PPV: positive predictive value.

Clinicians, median | Al, median (95%

Outcome Metric Group (95% CI) Cl) P Value
One 0.630 (0.589-0.668) | 0.864 (0.836-0.891) <.001
clinician

Accuracy TVYO.. 0.616 (0.570-0.669) | 0.836 (0.798-0.871) <.001
clinicians
Seven 0.520 (0.360-0.660) | 0.760 (0.640-0.880) <.001
clinicians
One 0.660 (0.607-0.709) | 0.732(0.675-0.785) <.001
clinician
Balanced | Two 0.633(0.565-0.702) | 0.704 (0.641-0.777) | <.001
Accuracy | clinicians
Seven 0.669 (0.491-0.786) | 0.538 (0.409-0.744) <.001
clinicians
One 0.252(0.200-0.307) | 0.575(0.459-0.673) <.001
clinician
PPV Two 0.236 (0.173-0.305) | 0.475(0.355-0.593) <.001
clinicians
Seven 0.222 (0.077-0.400) | 0.231 (0.000-0.571) 0.204
clinicians
In-hospital One 0.614 (0.573-0.656) | 0.925 (0.899-0.947) | <.001
Mortality clinician
Specificity TVYQ ‘ 0.607 (0.558-0.663) | 0.896 (0.861-0.926) <.001
clinicians
Seven 0.450 (0.308-0.610) | 0.860 (0.756-0.952) <.001
clinicians
One 0.706 (0.608-0.800) | 0.538(0.432-0.647) <.001
clinician
Sensitivity TVYQ ‘ 0.661 (0.525-0.784) | 0.514(0.386-0.655) <.001
clinicians
Seven 0.889(0.571-1.000) | 0.222 (0.000-0.600) <.001
clinicians
One 0.372(0.306-0.434) | 0.555(0.460-0.639) <.001
clinician
F1 Score TVYQ ‘ 0.347 (0.266-0.428) | 0.493(0.379-0.602) <.001
clinicians
Seven 0.357(0.143-0.558) | 0.222(0.000-0.526) <.001
clinicians
NPV One 0.919(0.888-0.948) | 0.915(0.889-0.939) <.001
clinician
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Two 0.907 (0.866-0.944) | 0.910 (0.876-0.940) 0.001
clinicians

Seven 0.952(0.833-1.000) | 0.857 (0.750-0.954) <.001
clinicians

One 0.608 (0.569-0.650) | 0.869 (0.839-0.896) <.001
clinician

Accuracy TVYO.. 0.674 (0.626-0.719) | 0.861 (0.823-0.893) <.001
clinicians

Seven 0.520 (0.380-0.660) | 0.800 (0.680-0.900) <.001
clinicians

One 0.654 (0.605-0.706) | 0.694 (0.639-0.748) <.001
clinician

Balanced | Two 0.640 (0.577-0.706) | 0.690 (0.627-0.753) | <.001
Accuracy | clinicians

Seven 0.629 (0.459-0.759) | 0.565 (0.464-0.718) <.001
clinicians

One 0.244 (0.196-0.299) | 0.618 (0.500-0.745) <.001
clinician

PPV Two 0.269(0.198-0.341) | 0.590(0.439-0.737) <.001
clinicians

Seven 0.258 (0.107-0.432) | 0.500 (0.000-1.000) <.001
clinicians

One 0.588 (0.545-0.633) | 0.949 (0.929-0.970) <.001
30-Day clinician

'POSt- Specificity TVYO.. 0.690 (0.636-0.738) | 0.941 (0.912-0.965) <.001
Discharge clinicians

Mortality Seven 0.446 (0.300-0.610) | 0.951 (0.878-1.000) | <.001
clinicians

One 0.719(0.634-0.812) | 0.440(0.330-0.547) <.001
clinician

Sensitivity TVYO.. 0.590(0.471-0.712) | 0.439 (0.315-0.564) <.001
clinicians

Seven 0.818 (0.500-1.000) | 0.182 (0.000-0.500) <.001
clinicians

One 0.364 (0.302-0.427) | 0.513(0.407-0.604) <.001
clinician

F1 Score TVYO.. 0.371(0.284-0.453) | 0.500 (0.379-0.615) <.001
clinicians

Seven 0.389(0.182-0.583) | 0.267 (0.000-0.571) <.001
clinicians

One 0.919(0.887-0.949) | 0.900 (0.875-0.925) <.001
clinician

NPV Two 0.897 (0.856-0.932) | 0.897 (0.862-0.927) 0.813
clinicians

Seven 0.909 (0.762-1.000) | 0.830(0.711-0.918) <.001
clinicians
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One 0.533(0.484-0.587) | 0.768 (0.719-0.809) <.001
clinician

Accuracy TVYO.. 0.423 (0.365-0.486) | 0.747 (0.693-0.801) <.001
clinicians

Seven 0.485 (0.303-0.667) | 0.758 (0.606-0.879) <.001
clinicians

One 0.611 (0.567-0.658) | 0.708 (0.653-0.761) <.001
clinician

Balanced | Two 0.509 (0.446-0.574) | 0.667 (0.602-0.735) | <.001
Accuracy | clinicians

Seven 0.673 (0.586-0.762) | 0.523(0.417-0.682) <.001
clinicians

One 0.379(0.316-0.443) | 0.637 (0.535-0.731) <.001
clinician

PPV Two 0.297 (0.228-0.365) | 0.585(0.440-0.705) <.001
clinicians

Seven 0.291(0.111-0.478) | 0.333(0.000-1.000) 0.576
clinicians

One 0.411 (0.354-0.471) | 0.860 (0.816-0.903) <.001
clinician

AKI Specificity TVYO.. 0.306 (0.244-0.376) | 0.863(0.807-0.911) <.001
clinicians

Seven 0.346 (0.172-0.524) | 0.926 (0.808-1.000) <.001
clinicians

One 0.811 (0.732-0.891) | 0.551 (0.464-0.650) <.001
clinician

Sensitivity TVYO.. 0.711 (0.603-0.818) | 0.473(0.358-0.592) <.001
clinicians

Seven 1.000 (1.000-1.000) | 0.125(0.000-0.429) <.001
clinicians

One 0.516(0.451-0.579) | 0.591 (0.510-0.670) <.001
clinician

F1 Score TVYO.. 0.418 (0.338-0.490) | 0.520(0.404-0.624) <.001
clinicians

Seven 0.451 (0.200-0.647) | 0.182(0.000-0.500) <.001
clinicians

One 0.832(0.764-0.901) | 0.815(0.767-0.860) <.001
clinician

NPV Two 0.727 (0.620-0.825) | 0.798 (0.740-0.856) <.001
clinicians

Seven 1.000 (1.000-1.000) | 0.800 (0.636-0.931) <.001
clinicians

Deliri One 0.648 (0.594-0.698) | 0.800 (0.752-0.838) <.001
etrium clinician

Accuracy

Two 0.706 (0.642-0.765) | 0.784 (0.730-0.838) <.001

clinicians
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Seven 0.520(0.320-0.720) | 0.760 (0.599-0.920) <.001
clinicians

One 0.626 (0.582-0.669) | 0.798 (0.751-0.837) <.001
clinician

Balanced | Two 0.652 (0.594-0.711) | 0.778(0.721-0.837) | <.001
Accuracy | clinicians

Seven 0.536 (0.500-0.615) | 0.763 (0.566-0.920) <.001
clinicians

One 0.622 (0.558-0.680) | 0.810(0.750-0.861) <.001
clinician

PPV Two 0.690 (0.617-0.762) | 0.830(0.761-0.896) <.001
clinicians

Seven 0.500 (0.318-0.696) | 0.750 (0.462-1.000) <.001
clinicians

One 0.351(0.273-0.428) | 0.775(0.704-0.836) <.001
clinician

Specificity TVYO.. 0.377(0.274-0.481) | 0.753 (0.654-0.845) <.001
clinicians

Seven 0.071 (0.000-0.231) | 0.769 (0.500-1.000) <.001
clinicians

One 0.900 (0.851-0.944) | 0.823 (0.764-0.876) <.001
clinician

Sensitivity TVYO.. 0.927 (0.874-0.969) | 0.805 (0.733-0.868) <.001
clinicians

Seven 1.000 (1.000-1.000) | 0.769 (0.500-1.000) <.001
clinicians

One 0.735(0.685-0.780) | 0.815(0.771-0.857) <.001
clinician

F1 Score TVYO.. 0.791 (0.735-0.840) | 0.817(0.762-0.865) <.001
clinicians

Seven 0.667 (0.483-0.821) | 0.750 (0.500-0.917) <.001
clinicians

One 0.750(0.644-0.851) | 0.789(0.724-0.850) <.001
clinician

NPV Two 0.775(0.628-0.898) | 0.720(0.624-0.812) <.001
clinicians

Seven 1.000 (0.000-1.000) | 0.786 (0.545-1.000) <.001
clinicians
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Table S24. Likert scale threshold sensitivity analysis results for the prospective comparison of clinician

and Al prediction performances for the classification outcomes. Results are stratified by clinician type:

subspecialized physicians, physicians in training, and nurses. Statistical significance was assessed using

two-sample Wilcoxon rank-sum tests. AKI: acute kidney injury, Cl: confidence interval, NPV: negative

predictive value. AKI: acute kidney injury, Cl: confidence interval, NPV: negative predictive value, PPV:

positive predictive value.

. Clinician, median .
Outcome Metric Group Al, median (95% CI) |P Value
(95% CI)
Subspecialized [0.763 (0.632-0.895) 0.789 (0.658-0.921) <0.001
Accuracy [Trainee 0.717 (0.600-0.833) 0.917 (0.833-0.983) <0.001
Nurse 0.718 (0.636-0.809) 0.791 (0.718-0.864) <0.001
Subspecialized [0.670 (0.527-0.832) 0.761 (0.611-0.904) <0.001
Balanced -
Trainee 0.600 (0.502-0.705) 0.917 (0.825-0.978) <0.001
Accuracy
Nurse 0.632 (0.553-0.721) 0.782 (0.701-0.858) <0.001
Subspecialized [0.781 (0.618-0.912) 0.852 (0.696-0.964) <0.001
PPV Trainee 0.722 (0.593-0.830) 0.951 (0.868-1.000) <0.001
Nurse 0.719 (0.626-0.816) 0.857 (0.757-0.928) <0.001
Subspecialized [0.412(0.143-0.700) 0.667 (0.384-0.923) <0.001
In-hospital . -
) Specificity [Trainee 0.250 (0.067-0.445) 0.905 (0.750-1.000) <0.001
Mortality
Nurse 0.333 (0.195-0.500) 0.744 (0.600-0.868) <0.001
Subspecialized [0.926 (0.808-1.000) 0.852 (0.692-0.966) <0.001
Sensitivity [Trainee 0.953 (0.879-1.000) 0.930 (0.844-1.000) <0.001
Nurse 0.931 (0.859-0.985) 0.818 (0.729-0.900) <0.001
Subspecialized [0.844 (0.723-0.935) 0.846 (0.727-0.947) 0.139
F1 Score [Trainee 0.821 (0.723-0.896) 0.940 (0.873-0.987) <0.001
Nurse 0.812(0.737-0.874) 0.836 (0.766-0.893) <0.001
Subspecialized [0.714 (0.333-1.000) 0.667 (0.384-0.917) <0.001
NPV Trainee 0.727 (0.333-1.000) 0.870 (0.695-1.000) <0.001
Nurse 0.727 (0.500-0.917) 0.694 (0.553-0.816) <0.001
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Subspecialized [0.649 (0.526-0.755) 0.772 (0.667-0.877) <0.001
Accuracy [Trainee 0.384 (0.274-0.493) 0.795 (0.699-0.890) <0.001
Nurse 0.519 (0.444-0.593) 0.796 (0.728-0.858) <0.001
Subspecialized [0.697 (0.577-0.810) 0.704 (0.576-0.828) 0.125
Balanced -
Trainee 0.569 (0.443-0.669) 0.721 (0.577-0.868) <0.001
Accuracy
Nurse 0.641 (0.558-0.715) 0.683 (0.589-0.781) <0.001
Subspecialized [0.448 (0.281-0.625) 0.643 (0.385-0.900) <0.001
PPV Trainee 0.204 (0.096-0.314) 0.444 (0.211-0.706) <0.001
Nurse 0.253 (0.173-0.337) 0.452 (0.289-0.640) <0.001
Subspecialized [0.579(0.421-0.721) 0.878 (0.767-0.974) <0.001
30-day post-
discharge Specificity [Trainee 0.281 (0.167-0.400) 0.836 (0.733-0.926) <0.001
mortality
Nurse 0.447 (0.373-0.531) 0.864 (0.800-0.920) <0.001
Subspecialized [0.824 (0.615-1.000) 0.529 (0.300-0.750) <0.001
Sensitivity [Trainee 0.850 (0.636-1.000) 0.609 (0.333-0.889) <0.001
Nurse 0.836 (0.687-0.963) 0.500 (0.333-0.690) <0.001
Subspecialized [0.577 (0.409-0.732) 0.581 (0.348-0.769) 0.781
F1 Score [Trainee 0.328 (0.172-0.466) 0.500 (0.276-0.720) <0.001
Nurse 0.388 (0.278-0.487) 0.475 (0.314-0.630) <0.001
Subspecialized [0.889 (0.741-1.000) 0.814 (0.698-0.917) <0.001
NPV Trainee 0.900 (0.733-1.000) 0.911 (0.823-0.981) 0.003
Nurse 0.924 (0.852-0.984) 0.885 (0.829-0.937) <0.001
Subspecialized [0.738 (0.643-0.833) 0.810 (0.726-0.893) <0.001
Accuracy [Trainee 0.779 (0.702-0.856) 0.750 (0.663-0.837) <0.001
Nurse 0.727 (0.671-0.788) 0.788 (0.732-0.840) <0.001
AKI
Subspecialized [0.759 (0.660-0.850) 0.754 (0.646-0.848) 0.003
Balanced -
Trainee 0.770 (0.676-0.859) 0.673 (0.576-0.769) <0.001
Accuracy
Nurse 0.698 (0.628-0.764) 0.667 (0.600-0.736) <0.001
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Subspecialized [0.567 (0.412-0.719) |0.765(0.571-0.917)  <0.001

PPV Trainee 0.600 (0.447-0.750)  [0.600 (0.393-0.789)  [0.92
Nurse 0.489 (0.379-0.600)  |0.658 (0.500-0.806)  [<0.001
Subspecialized |0.704 (0.586-0.818) |0.915(0.833-0.980) [<0.001
Specificity [Trainee 0.792 (0.696-0.879)  |0.864 (0.773-0.937)  [<0.001
Nurse 0.766 (0.697-0.825)  |0.924 (0.880-0.961)  [<0.001
Subspecialized |0.818(0.667-0.955) |0.593 (0.400-0.769) [<0.001
Sensitivity [Trainee 0.750 (0.586-0.889)  |0.485(0.310-0.667)  [<0.001
Nurse 0.630 (0.500-0.745)  |0.413(0.286-0.538)  [<0.001

Subspecialized [0.667 (0.523-0.783) |0.667 (0.489-0.800) [0.57
F1 Score [Trainee 0.667 (0.531-0.779)  |0.533(0.367-0.677)  [<0.001
Nurse 0.550 (0.446-0.641)  |0.505 (0.371-0.623)  [<0.001
Subspecialized |0.891(0.792-0.976) |0.831(0.723-0.912)  [<0.001
NPV Trainee 0.882 (0.800-0.956)  [0.800 (0.707-0.883)  [<0.001
Nurse 0.852 (0.796-0.902)  |0.814(0.758-0.867)  [<0.001
Subspecialized [0.679(0.571-0.774) |0.774(0.679-0.857)  [<0.001
Accuracy [Trainee 0.692 (0.606-0.788) 0.731 (0.644-0.817) <0.001
Nurse 0.710 (0.654-0.762)  0.779(0.727-0.831)  [<0.001
Subspecialized |0.701(0.583-0.801) |0.722(0.615-0.829) [<0.001

Balanced -
Accuracy Trainee 0.697 (0.604-0.793)  |0.668 (0.571-0.773)  [<0.001
Nurse 0.706 (0.636-0.770)  |0.651 (0.577-0.723)  [<0.001
Delirium

Subspecialized |0.447(0.281-0.600) |0.579(0.389-0.773)  [<0.001
PPV Trainee 0.488 (0.348-0.631)  |0.548 (0.368-0.727)  [<0.001
Nurse 0.419 (0.321-0.523)  |0.522(0.370-0.675)  [<0.001
Subspecialized [0.657 (0.536-0.767) |0.836 (0.746-0.922) [<0.001
Specificity [Trainee 0.684 (0.580-0.791)  |0.824(0.729-0.900)  [<0.001
Nurse 0.714 (0.645-0.778)  |0.888 (0.838-0.932)  [<0.001
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Subspecialized [0.739 (0.555-0.909)  [0.609 (0.400-0.818)  |<0.001

Sensitivity [Trainee 0.714 (0.555-0.870)  [0.517 (0.333-0.696)  [<0.001
Nurse 0.698 (0.569-0.815)  [0.418 (0.283-0.554)  [<0.001
Subspecialized [0.556 (0.392-0.692)  [0.592 (0.419-0.739)  [<0.001

F1Score [Trainee 0.575 (0.441-0.696)  [0.531 (0.356-0.667)  [<0.001
Nurse 0.521 (0.422-0.620)  [0.462 (0.329-0.589)  [<0.001
Subspecialized [0.875(0.761-0.957)  [0.852 (0.746-0.935)  [<0.001

NPV  [Trainee 0.852 (0.759-0.939)  [0.802(0.701-0.889)  [<0.001
Nurse 0.888 (0.836-0.935)  [0.837 (0.786-0.886)  [<0.001
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Table S25. Hyperparameter space for each classification model.

Model Hyperparameter Search Space
Logistic Regression C 1x10™* to 1x10? (log scale)
Solver bfgs, newton-cg, liblinear,
sag, saga
Penalty L2

Max iterations

100 to 4000 (step 100)

Random Forest

n_estimators

100 to 3000 (step 50)

max_depth 10 to 1500
min_samples_split 2 to 20
min_samples_leaf 1to 20
max_features sqrt, log2, None
criterion entropy, gini

Support Vector Machine C 1x107°to 10 (log scale)
Kernel linear, rbf, sigmoid
Gamma scale, auto

class_weight

None, balanced

XGBoost

n_estimators

100 to 3000 (step 50)

learning_rate

1x10™*to 10 (log scale)

max_depth 1to 50

subsample 0.5t0 1.0

colsample_bytree 0.5t0 1.0

gamma Oto5

lambda 1x10™*to 10 (log scale)
Neural Network num_layers 1to5

neurons_per_layer

16 to 512 (step 16), per layer

dropout_rate

0.0t0 0.5

learning_rate

1x10™*to 1x107" (log scale)

batch_size {16, 32, 64, 128}
epochs 10to 100

activation relu, tanh, sigmoid
optimizer adam, rmsprop, sgd
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Table $S26. Hyperparameter space for each regression model.

Model Hyperparameter Search Space
Elastic Net alpha 1x107°to 10 (log scale)
[1_ratio 0to 1
Support Vector Machine C 1x107°to 10 (log scale)
kernel linear, rbf, sigmoid
gamma 1x107°to 10 (log scale)
XGBoost n_estimators 100 to 3000 (step 50)
learning_rate 1x10™*to 1 (log scale)
max_depth 3to 15
subsample 0.5t0 1.0
colsample_bytree 0.5t0 1.0
gamma Oto5
lambda 1x10™*to 10 (log scale)
Random Forest n_estimators 100 to 1000 (step 100)
max_depth 5 to 50
min_samples_split 2 to 20
min_samples_leaf 1to 10
max_features sqrt, log2

criterion

squared_error, friedman_mse

Neural Network

num_layers

1to5

neurons_per_layer

16 to 512 (step 16), per layer
(5 layers sampled)

dropout_rate

0.0t0 0.5

learning_rate

1x10™*to 1x107" (log scale)

batch_size {16, 32, 64, 128}
epochs 10to 100

activation relu, tanh, sigmoid
optimizer adam, rmsprop, sgd
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Table S27. Number of patient cases used in the retrospective setting stratified by the number of
clinicians providing predictions. Minor variations in sample size across outcomes are due to missing
clinician predictions. AKI: acute kidney injury, ICU: intensive care unit.

Prediction Outcome Group
1 Clinician 2 Clinicians 7 Clinicians
In-hospital mortality 575 374 50
30-day post-discharge mortality 574 376 50
AKI 570 380 50
Delirium 575 375 50
ICU length of stay 570 380 50
Hospital length of stay 571 379 50
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Table $S28. Numbers of predictions made by different clinician types in the prospective setting.

Number of Grouped Number of
Clinician Type Clinician Subtype Predictions Predictions (%)
(%)

Subspecialized Attending physician 45 (9.7)

hysician 90 (19.4)
PRy Fellow 45 (9.7)
Resident 96 (20.6)

Physician in training 116 (24.9)
Intern 20(4.3)

Nurse Registered nurse 259 (55.7) 259 (55.7)
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An Example REDCap Survey for Retrospective Clinician Prediction
Collection

Please examine the clinical data for the patient below and make your best guess regarding their patient outcomes. The
data displayed below is collected from the patient’s first 24 hours in the ICU. You can assume any measurement that is
not shown below was not recorded for this patient in the database. Measurements that were recorded multiple times
during the patient’s first 24 hours in the ICU are plotted on graphs and measurements that were only recorded once are
presented as single values. Note, for vital signs data only, the plots show the average value every hour.

Patient 11

Gender Male

Age 34

Admission Type Non-Operative

Admission Class Medical

Admission Diagnosis Bleeding, upper Gl

Vitals

Manual Respiratory Rate 14.0
Oxygen Saturation - Site 1 98.0

Non-Invasive Blood Pressure - Diastolic

85
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65
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Non-Invasive Blood Pressure - Systolic
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Non-Invasive Blood Pressure - Mean
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Heart Rate

110
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Resp Rate Bedside Monitor

30

25

20

15

10
1:1 2:1 3:1 4:1 5:1 6:1 7:1 8:1 9:1 10:1 11:1 12:1 13:1 14:1 15:1 16:1

Time since ICU Admission (hour:minute)

Oxygen Saturation

100

98

96

94

0:1 1:1 2:1 3:1 4:1 5:1 6:1 7:1 9:1  12:1 18:1 23:1

Time since ICU Admission (hour: minute)
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Labs

Red Blood Cells

(E+12 units/L)

Time since ICU Admission (hour:minute)

White Blood Cells

(E+9 units/L)

2:2 5:59 10:1 14:13

Time since ICU Admission (hour:minute)
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Hematocrit

0.4
0.39
g o038
0.37
0.36

Prescriptions

Oral Fluids

0.9% NaCl

Pain

Pain Scale at Rest

Location of Pain

Incisional

Site of Injury

2:2 5:59 10:1

Time since ICU Admission (hour: minute)

400.0
500.0

[e]
0:34

Time since ICU Admission (hour:minute)
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Urine Volumes

Urine Indwelling Catheter
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GCS

Glasgow Coma Scale

16
15.5
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14 0:0 0:34 1:29 6:1 10:1 14:1 15:6 18:9 23:6

Time since ICU Admission (hour:minute)
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Motor Response

7

6.5

5.5

Verbal Response

6

5.5

4.5

Eye Opening

4.5

3.5
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ICDSC

Intensive Care Delirium Screening Checklist
[l

0:46 12:52

Time since ICU Admission (hour:minute)

Psychomotor Agitation or Retardation

lI_I
0.5

-O.SI_I
~i 0

46 12:52

Time since ICU Admission (hour:minute)

Sleep Wake Cycle Disturbance
N

0:46 12:52

Time since ICU Admission (hour:minute)
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Inattention

1I_I
0.5

-O.SI_I
1 ous

12:52

Time since ICU Admission (hour:minute)

Hallucination, Delusion or Psychosis

1I_I
0.5

-o.sl_l
1 s

12:52

Time since ICU Admission (hour:minute)

Inappropriate Mood or Speech

1I_I
0.5

-O.SI_I
1 s

12:52

Time since ICU Admission (hour:minute)

72



Fluctuations

I.I_I
0.5

-O'SI_I
1 g6

12:52

Time since ICU Admission (hour:minute)

Disorientation

l.I_I
0.5

-O.SI_I
1 e

12:52

Time since ICU Admission (hour:minute)

Altered Level of Consciousness

l‘I_I
0.5

-o.sI_I
-1 0:

46 12:52

Time since ICU Admission (hour:minute)
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RASS

Richmond Agitation Sedation Scale

0.5

0:5 0:34 1:29

Time since ICU Admission (hour:minute)

SOFA

Liver (admission)

Respiratory (admission)

Sequential Organ Failure Assessment (admission)
Cardiovascular (admission)

Coagulatory (admission)

Neurologic (admission)

Renal (admission)

Apache I

Age Point

Apache Il Score

Apache Il Compliance
Acute Physiological Score

Chronic Health Point
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Apache Il (IV)

Age Point

Apache Il (IV) Score
Apache IlI {IV) Compliance
Acute Physiological Score

Chronic Health Point
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Predict the following outcomes/events for this patient:

In-hospital mortality:

O Most likely to die

O Likely to die

O equally likely to die or survive
O Unlikely to die

O Most unlikely to die

30-day post-discharge mortality:

O Most likely to die

O Likely to die

O Equally likely to die or survive
O unlikely to die

O Most unlikely to die

Sepsis during this ICU stay:

O Most likely to develop sepsis

O Likely to develop sepsis

O Equally likely to develop sepsis or not develop sepsis
O Unlikely to develop sepsis

O Most unlikely to develop sepsis

Delirium during this ICU stay:

O Most likely to develop delirium
O Likely to develop delirium

O Equally likely to develop delirium or not develop delirium

O Unlikely to develop delirium
O Most unlikely to develop delirium

AKI during this ICU stay:

O Most likely to develop AKI

O Likely to develop AKI

O equally likely to develop AKI or not develop AKI
O unlikely to develop AKI

O Most unlikely to develop AKI

ARDS during this ICU stay:

O Most likely to develop ARDS

O Likely to develop ARDS

O equally likely to develop ARDS or not develop ARDS
O Unlikely to develop ARDS

O Most unlikely to develop ARDS

From this point forward, how long do you think this patient will stay in the ICU? Give your prediction in days

without a decimal point (e.g., 2).

From this point forward, how long do you think this patient will stay in the hospital? Give your prediction in days

without a decimal point (e.g., 2).
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Survey Form for Prospective Clinician Prediction Collection

Clinician Role:

() Attending Physician

Prediction Date & Time:

Patient Information:

Bed #

() Fellow MRN:

(DD /MM /YYYY)

() Resident ICU admission Date & Time:

() Clinical Clerk* o

( )RN (HH : MM AM/PM)

Hospital admission Date & Time:

Location:

( )FMCICU ()FMC CVICU
( )PLC

( )RGH

( )SHC

*Equivalent to intern in the US

Please predict the following outcomes/events for this patient to the best of your ability. If the patient has
already developed sepsis, delirium, AKI, or ARDS, predict whether the current episode will continue or a
new episode will occur in the rest of this ICU stay.

1. In-hospital mortality:
( ) Most likely to die
( ) Likely to die
() Equally likely to die or survive
() Unlikely to die
( ) Most unlikely to die

2. 30-day post-discharge mortality:
( ) Most likely to die
( ) Likely to die
( ) Equally likely to die or survive
( ) Unlikely to die
( ) Most unlikely to die
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3. Sepsis during this ICU stay:

() Most likely to develop sepsis

( ) Likely to develop sepsis

() Equally likely to develop or not develop sepsis
() Unlikely to develop sepsis

( ) Most unlikely to develop sepsis

4. Delirium during this ICU stay

() Most likely to develop delirium

() Likely to develop delirium

( ) Equally likely to develop or not develop delirium
() Unlikely to develop delirium

( ) Most unlikely to develop delirium

5. AKI during this ICU stay

() Most likely to develop AKI

() Likely to develop AKI

( ) Equally likely to develop or not develop AKI
() Unlikely to develop AKI

( ) Most unlikely to develop AKI

6. ARDS during this ICU stay

( ) Most likely to develop ARDS

() Likely to develop ARDS

( ) Equally likely to develop or not develop ARDS
() Unlikely to develop ARDS

( ) Most unlikely to develop ARDS

7. From this point forward, how long do you think this patient will stay in the ICU? Give your prediction in
days without a decimal point (e.g., 2 days).
( ) days
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8. From this point forward, how long do you think this patient will stay in the hospital? Give your
prediction in days without a decimal point (e.g., 2 days).

( ) days
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