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Table S1. Patients with or without baseline Serum Creatinine (sCr) 
 

Cohort 
Include patients without baseline sCr  Exclude patients without baseline sCr 

 N (No AKI) N (AKI) N (total)  N (No AKI) N (AKI) N (total) 

Patients with urine output, include prerenal AKI 252 46 298  189 40 229 
Patients with urine output, exclude prerenal AKI 252 33 285  189 27 216 
All patients, include prerenal AKI 333 50 383  249 42 291 
All patients, exclude prerenal AKI 333 36 369  248 29 277 
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Table S2. Unadjusted and adjusted odds ratios for three patient cohorts. KDIGO stage 2-3 AKI within 12 hours of sample collection. 
All Patients (N = 383) 

  Unadjusted 
Adjusted for Serum 

Creatinine 
Adjusted for Plasma 

Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

Marker 

Unadjusted 
Odds Ratio 
(95% CI) p 

Adjusted Odds 
Ratio (95% 

CI) p 

Adjusted Odds 
Ratio (95% 

CI) p 

Adjusted 
Odds Ratio 
(95% CI) p 

Adjusted Odds 
Ratio (95% 

CI) p 

[TIMP2]•[IGFBP7] 
5.043 

(2.581,9.855) <0.001 4.967 
(2.531,9.747) <0.001 4.401 

(2.248,8.614) <0.001 3.506 
(1.162,10.58) 0.026 4.602 

(1.663,12.738) 0.003 

Urine IGFBP7 
5.509 

(2.37,12.806) <0.001 6.832 
(3.088,15.118) <0.001 6.044 

(2.646,13.806) <0.001       

Urine TIMP-2 
5.218 

(2.808,9.697) <0.001 4.166 
(2.061,8.421) <0.001 3.703 

(1.843,7.439) <0.001       

Urine KIM-1 
3.761 

(2.052,6.894) <0.001 3.897 
(2.056,7.388) <0.001 2.758 

(1.417,5.367) 0.003 
1.575 

(0.556,4.461) 0.39 1.126 
(0.413,3.068) 0.82 

Urine NGAL 
3.343 

(1.883,5.933) <0.001 2.342 
(1.273,4.311) 0.006 2.059 

(1.077,3.935) 0.029 
0.785 

(0.356,1.729) 0.55 0.77 
(0.331,1.791) 0.54 

Urine L-FABP 
4.139 

(2.156,7.946) <0.001 2.68 
(1.31,5.481) 0.007 1.971 

(1.026,3.784) 0.042 
1.017 

(0.45,2.299) 0.97 0.863 
(0.439,1.695) 0.67 

Urine IL-18 
2.71 

(1.541,4.767) 0.001 2.743 
(1.58,4.762) <0.001 2.004 

(1.103,3.641) 0.022 
0.812 

(0.274,2.406) 0.71 0.648 
(0.215,1.951) 0.44 

Urine Cystatin C 
8.401 

(3.584,19.692) <0.001 4.522 
(2.057,9.939) <0.001 3.454 

(1.738,6.865) <0.001 2.064 
(0.894,4.763) 0.09 2.32 

(1.127,4.779) 0.022 

Serum Creatinine 
3.976 

(2.085,7.582) <0.001 

 

  1.534 
(0.503,4.678) 0.45 

4.056 
(1.897,8.676) <0.001    

Plasma Cystatin C 
4.771 

(2.475,9.2) <0.001 3.287 
(1.23,8.786) 0.018 

 
      

5.341 
(2.554,11.167) <0.001 

Plasma KIM-1 
1.391 

(0.769,2.514) 0.28 0.712 
(0.362,1.403) 0.33 0.591 

(0.252,1.386) 0.23         

Plasma NGAL 
1.395 

(0.24,8.118) 0.71 0.846 
(0.564,1.268) 0.42 0.672 

(0.433,1.044) 0.077         

Plasma L-FABP 
1.59 

(0.862,2.934) 0.14 1.327 
(0.703,2.506) 0.38 1.232 

(0.643,2.358) 0.53         
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Patients with urine output data (N = 298) 

  Unadjusted 
Adjusted for Serum 

Creatinine 
Adjusted for Plasma 

Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

Marker 

Unadjusted 
Odds Ratio 
(95% CI) p 

Adjusted Odds 
Ratio  

(95% CI) p 

Adjusted Odds 
Ratio  

(95% CI) p 

Adjusted Odds 
Ratio  

(95% CI) p 

Adjusted 
Odds Ratio 
(95% CI) p 

[TIMP-2]•[IGFBP7] 
6.798 

(3.408,13.563) <0.001 6.483 
(3.193,13.166) <0.001 5.544 

(2.739,11.221) <0.001 5.668 
(1.834,17.515) 0.003 6.798 

(2.61,17.711) <0.001 

Urine IGFBP7 
8.498 

(3.371,21.422) <0.001 9.898 
(4.164,23.528) <0.001 8.368 

(3.408,20.546) <0.001       

Urine TIMP-2 
6.594 

(3.474,12.517) <0.001 5.291 
(2.527,11.078) <0.001 4.558 

(2.186,9.503) <0.001       

Urine KIM-1 
4.136 

(2.133,8.023) <0.001 4.131 
(2.07,8.244) <0.001 2.976 

(1.438,6.158) 0.003 
1.307 

(0.461,3.705) 0.61 1.015 
(0.381,2.709) 0.98 

Urine NGAL 
3.342 

(1.847,6.048) <0.001 2.443 
(1.284,4.648) 0.007 2.099 

(1.057,4.165) 0.034 
0.701 

(0.333,1.478) 0.35 0.712 
(0.323,1.573) 0.40 

Urine L-FABP 
3.708 

(1.946,7.066) <0.001 2.646 
(1.302,5.376) 0.007 1.927 

(1.01,3.676) 0.046 
0.849 

(0.416,1.73) 0.65 0.735 
(0.41,1.316) 0.30 

Urine IL-18 
3.001 

(1.657,5.437) <0.001 2.992 
(1.668,5.367) <0.001 2.197 

(1.164,4.147) 0.015 
0.848 

(0.284,2.531) 0.77 0.679 
(0.221,2.09) 0.50 

Urine Cystatin C 
8.805 

(3.559,21.784) <0.001 5.324 
(2.205,12.855) <0.001 3.795 

(1.758,8.192) <0.001 2.229 
(0.849,5.851) 0.10 2.295 

(1.045,5.043) 0.039 

Serum Creatinine 
3.302 

(1.674,6.513) <0.001    1.231 
(0.368,4.118) 0.74 

3.599 
(1.617,8.01) 0.002     

Plasma Cystatin C 
4.011 

(2.04,7.885) <0.001 3.357 
(1.188,9.49) 0.022        4.634 

(2.134,10.06) <0.001 

Plasma KIM-1 
1.26 

(0.617,2.573) 0.53 0.66 
(0.319,1.366) 0.26 0.567 

(0.235,1.366) 0.21         

Plasma NGAL 
1.229 

(0.187,8.093) 0.83 0.852 
(0.551,1.317) 0.47 0.681 

(0.432,1.074) 0.099         

Plasma L-FABP 
1.706 

(0.88,3.307) 0.11 1.47 
(0.741,2.915) 0.27 1.428 

(0.713,2.859) 0.31         
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Patients with urine output data, excluding prerenal patients (N = 285) 

  Unadjusted 
Adjusted for Serum 

Creatinine 
Adjusted for Plasma 

Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

Marker 

Unadjusted 
Odds Ratio 
(95% CI) p 

Adjusted Odds 
Ratio  

(95% CI) p 

Adjusted Odds 
Ratio (95% 

CI) p 

Adjusted Odds 
Ratio  

(95% CI) p 

Adjusted Odds 
Ratio (95% 

CI) p 

[TIMP-2]•[IGFBP7] 
8.764 

(3.838,20.014) <0.001 7.8 
(3.346,18.185) <0.001 6.681 

(2.883,15.482) <0.001 7.095 
(2.196,22.917) 0.001 6.682 

(2.001,22.314) 0.002 

Urine IGFBP7 
10.454 

(3.341,32.714) <0.001 10.841 
(3.92,29.981) <0.001 9.414 

(3.206,27.648) <0.001       

Urine TIMP-2 
8.134 

(3.956,16.725) <0.001 6.158 
(2.609,14.536) <0.001 5.426 

(2.357,12.492) <0.001       

Urine KIM-1 
4.611 

(1.982,10.731) <0.001 4.512 
(1.833,11.106) 0.001 3.299 

(1.31,8.305) 0.011 
1.083 

(0.318,3.69) 0.90 1.115 
(0.306,4.056) 0.87 

Urine NGAL 
3.688 

(1.802,7.549) <0.001 2.591 
(1.153,5.823) 0.021 2.249 

(0.991,5.1) 0.052 
0.615 

(0.241,1.569) 0.31    

Urine L-FABP 
3.4 

(1.507,7.669) 0.003 2.192 
(0.943,5.094) 0.068 1.967 

(0.872,4.44) 0.10       

Urine IL-18 
3.667 

(1.785,7.532) <0.001 3.507 
(1.663,7.398) 0.001 2.62 

(1.204,5.702) 0.015 
0.998 

(0.276,3.599) 1.0 0.528 
(0.144,1.933) 0.33 

Urine Cystatin C 
11.229 

(3.976,31.716) <0.001 6.566 
(2.392,18.023) <0.001 5.248 

(1.987,13.858) 0.001 
2.244 

(0.721,6.98) 0.16 3.401 
(0.908,12.745) 0.069 

Serum Creatinine 
3.374 

(1.477,7.71) 0.004    1.337 
(0.289,6.198) 0.71 

3.529 
(1.39,8.963) 0.008 

 
  

Plasma Cystatin C 
3.508 

(1.566,7.858) 0.002 2.731 
(0.752,9.92) 0.13        3.737 

(1.306,10.697) 0.014 

Plasma KIM-1 
1.182 

(0.508,2.748) 0.70 0.61 
(0.264,1.413) 0.25 0.502 

(0.184,1.371) 0.18         

Plasma NGAL 
0.772 

(0.286,2.082) 0.61 0.712 
(0.47,1.08) 0.11 0.555 

(0.326,0.942) 0.029     0.569 
(0.248,1.306) 0.18 

Plasma L-FABP 
1.61 

(0.778,3.334) 0.20 1.387 
(0.632,3.044) 0.41 1.315 

(0.598,2.894) 0.50         
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Table S3. Summary of AUC values for biomarkers. Endpoint is KDIGO stage 2-3 AKI within 12 
hours of sample collection. 
 

 AUC (95% CI) 

Biomarker 
All patients  
(N = 383) 

Patients with urine 
output data (N = 298) 

Patients with urine 
output data excluding 

prerenal (N = 285) 
[TIMP-2]•[IGFBP7] 0.71 (0.64,0.78) 0.74 (0.66,0.81) 0.76 (0.68,0.84) 
Urine IGFBP7 0.69 (0.61,0.77) 0.72 (0.64,0.79) 0.74 (0.65,0.82) 
Urine TIMP-2 0.72 (0.64,0.78) 0.75 (0.67,0.81) 0.77 (0.69,0.84) 
Urine KIM-1 0.68 (0.61,0.75) 0.68 (0.60,0.75) 0.69 (0.60,0.77) 
Urine NGAL 0.66 (0.58,0.73) 0.66 (0.58,0.73) 0.67 (0.57,0.75) 
Urine L-FABP 0.67 (0.59,0.74) 0.66 (0.59,0.72) 0.65 (0.56,0.73) 
Urine IL-18 0.64 (0.56,0.72) 0.65 (0.57,0.73) 0.66 (0.55,0.75) 
Urine Cystatin C 0.74 (0.67,0.80) 0.75 (0.67,0.81) 0.79 (0.70,0.85) 
Serum Creatinine 0.62 (0.55,0.70) 0.60 (0.53,0.66) 0.58 (0.51,0.68) 
Plasma Cystatin C 0.69 (0.63,0.75) 0.67 (0.60,0.74) 0.64 (0.56,0.72) 
Plasma KIM-1 0.53 (0.50,0.60) 0.51 (0.50,0.53) 0.51 (0.50,0.54) 
Plasma NGAL 0.57 (0.50,0.65) 0.55 (0.50,0.66) 0.54 (0.50,0.63) 
Plasma L-FABP 0.57 (0.51,0.64) 0.58 (0.51,0.66) 0.59 (0.50,0.68) 
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Table S4. [TIMP-2]•[IGFBP7] operating characteristics (95% confidence interval). Sensitivity, 
specificity, NPV, and PPV are shown as percentages. Endpoint is KDIGO stage 2-3 AKI within 12 
hours of sample collection. 
 

Cohort Cutoff Sensitivity Specificity NPV PPV LR- LR+ 

All patients 
0.3 73 (60-85) 51 (47-55) 97 (95-98) 9 (7-10) 0.53 (0.3-0.78) 1.49 (1.22-

1.74) 

2 29 (17-42) 93 (92-95) 95 (95-96) 22 (14-31) 0.76 (0.61-
0.89) 

4.48 (2.56-
7.13) 

Patients with 
urine output 

data 

0.3 76 (63-87) 53 (48-57) 97 (95-98) 11 (9-13) 0.45 (0.24-
0.71) 

1.61 (1.32-
1.89) 

2 30 (17-43) 94 (92-96) 95 (94-96) 27 (18-38) 0.74 (0.60-
0.87) 

5.00 (2.82-
8.17) 

Patients with 
urine output 

data, 
excluding 
prerenal 

0.3 82 (67-94) 53 (48-57) 98 (97-99) 9 (7-10) 0.35 (0.12-
0.63) 1.73 (1.4-2.03) 

2 30 (15-45) 94 (92-96) 96 (95-97) 22 (12-32) 0.74 (0.58-0.9) 5.00 (2.54-
8.65) 
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Table S5. Clinical models with and without [TIMP-2].[IGFBP7]. KDIGO stage 2-3 AKI within 24 
hours of sample collection. Patients with urine output data. 
 

 

Including Pre-renal AKI Excluding Pre-renal AKI 
 

  

Reference Model New Model Reference Model New Model 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 

Adjusted Odds Ratio for 	  	   	   	  	   	   	  	   	   	  	   	  
Age 	   1.45 (0.68-3.06) 0.34 	   1.40 (0.64-3.05) 0.40 	   1.30 (0.49-3.47) 0.60 	   1.26 (0.46-3.45) 0.65 
BMI 	   1.00 (0.48-2.10) 0.99 	   0.98 (0.48-1.98) 0.95 	   0.69 (0.28-1.70) 0.42 	   0.73 (0.29-1.83) 0.50 
Serum Creatinine 	   5.01 (2.36-10.63) <0.001 	   4.36 (1.99-9.52) <0.001 	   4.74 (2.00-11.20) <0.001 	   3.93 (1.61-9.61) 0.003 
Acute Coronary Syndrome 	   0.64 (0.25-1.64) 0.36 	   0.85 (0.33-2.17) 0.73 	   1.05 (0.38-2.85) 0.93 	   1.54 (0.58-4.10) 0.39 
Bronchopulmonary Infection 	   2.15 (0.90-5.16) 0.09 	   2.17 (0.85-5.53) 0.11 	   3.29 (1.23-8.81) 0.02 	   3.24 (1.12-9.38) 0.03 
Diabetes 	   0.93 (0.45-1.91) 0.84 	   1.08 (0.49-2.38) 0.85 	   1.05 (0.46-2.41) 0.91 	   1.30 (0.52-3.27) 0.58 
CKD 	   0.18 (0.06-0.55) 0.003 	   0.28 (0.08-0.97) 0.04 	   0.24 (0.07-0.83) 0.02 	   0.41 (0.10-1.72) 0.23 
[TIMP-2].[IGFBP7]>0.3 to < 2.0  NA NA 	   1.94 (0.90-4.17) 0.09 	   NA NA 	   2.44 (0.95-6.26) 0.06 

[TIMP-2].[IGFBP7]>2.0 	   NA NA 	   7.70 (2.75-21.54) <0.001 	   NA NA 	   11.72 (3.45-39.83) <0.001 

 
AUC 0.67 (0.61-0.78) <0.001 0.76 (0.70-0.85) <0.001 0.65 (0.60-0.81) <0.001 0.78 (0.73-0.87) <0.001 
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Table S6. Unadjusted and adjusted odds ratios for three patient cohorts. KDIGO  stage 2-3 AKI 
within 24 hours of sample collection. 
 

All Patients (N = 383) 
 

Biomarker Unadjusted Adjusted  for  Serum 
Creatinine 

Adjusted for Plasma 
Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

 
Unadjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 

[TIMP-2].[IGFBP7] 
3.655 

<0.001 
3.81 

<0.001 
3.337 

<0.001 
3.311 

0.03 
3.856 

0.007 (2.008,6.655) (2.069,7.015) (1.823,6.108) (1.104,9.933) (1.454,10.226) 

Urine IGFBP7 4.005 <0.001 5.194 <0.001 4.521 <0.001     (1.887,8.499) (2.528,10.674) (2.158,9.471) 

Urine TIMP-2 
3.762 

<0.001 
3.222 

<0.001 
2.814 

0.002     (2.108,6.712) (1.677,6.189) (1.48,5.35) 

Urine KIM-1 2.898 <0.001 3.004 <0.001 2.104 0.01 1.165 0.75 0.842 0.71 (1.692,4.964) (1.71,5.277) (1.179,3.756) (0.457,2.972) (0.339,2.087) 

Urine NGAL 
2.77 

<0.001 
1.994 

0.01 
1.708 

0.06 
0.776 

0.49   (1.643,4.669) (1.173,3.39) (0.973,2.998) (0.376,1.603) 

Urine L-FABP 4.308 <0.001 2.772 0.006 2.016 0.04 1.488 0.38 1.169 0.68 (2.202,8.428) (1.344,5.72) (1.028,3.954) (0.611,3.623) (0.553,2.475) 

Urine IL-18 
2.337 

0.002 
2.531 

<0.001 
1.847 

0.04 
1.026 

0.96 
0.775 

0.60 (1.348,4.05) (1.477,4.336) (1.035,3.298) (0.369,2.852) (0.297,2.022) 

Urine Cystatin C 
4.511 

0.006 
2.514 

0.04 
2.063 

0.05 
1.028 

0.96 
1.16 

0.73 (1.532,13.284) (1.055,5.988) (1.005,4.235) (0.387,2.731) (0.494,2.725) 

Serum Creatinine 
4.015 

<0.001   1.352 
0.60 

4.264 
<0.001   (2.141,7.529) (0.433,4.223) (2.056,8.841) 

Plasma Cystatin C 
5.092 

<0.001 
3.918 

0.010     5.324 
<0.001 (2.687,9.647) (1.387,11.063) (2.685,10.555) 

Plasma KIM-1 1.491 0.15 0.817 0.51 0.652 0.27     (0.87,2.554) (0.449,1.484) (0.307,1.386) 

Plasma NGAL 
1.661 

0.51 
0.922 

0.71 
0.72 

0.16     (0.366,7.548) (0.602,1.41) (0.453,1.143) 

Plasma L-FABP 1.764 0.07 1.479 0.23 1.36 0.35     (0.946,3.288) (0.78,2.804) (0.715,2.587) 
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Patients with urine output data (N = 298) 
 

Biomarker Unadjusted Adjusted  for  Serum 
Creatinine 

Adjusted for Plasma 
Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

 
Unadjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 

[TIMP-2].[IGFBP7] 
5.023 

<0.001 
5.056 

<0.001 
4.273 

<0.001 
5.503 

0.001 
5.766 

<0.001 (2.697,9.354) (2.652,9.638) (2.255,8.099) (1.931,15.68) (2.368,14.043) 

Urine IGFBP7 
6.391 

<0.001 
7.703 

<0.001 
6.458 

<0.001     (2.774,14.724) (3.516,16.876) (2.861,14.579) 

Urine TIMP-2 4.808 <0.001 4.145 <0.001 3.491 <0.001     (2.634,8.775) (2.071,8.297) (1.76,6.925) 

Urine KIM-1 
3.204 

<0.001 
3.196 

<0.001 
2.292 

0.01 
0.888 

0.81 
0.691 

0.42 (1.771,5.796) (1.74,5.869) (1.218,4.312) (0.34,2.321) (0.279,1.711) 

Urine NGAL 2.732 <0.001 2.073 0.01 1.728 0.08 0.68 0.27   (1.566,4.765) (1.164,3.693) (0.937,3.185) (0.342,1.351) 

Urine L-FABP 
3.737 

<0.001 
2.707 

0.008 
1.933 

0.06 
1.142 

0.74   (1.9,7.351) (1.291,5.676) (0.984,3.798) (0.518,2.515) 

Urine IL-18 2.777 <0.001 2.959 <0.001 2.184 0.02 1.294 0.62 0.919 0.87 (1.538,5.016) (1.653,5.299) (1.16,4.111) (0.469,3.567) (0.345,2.448) 

Urine Cystatin C 
4.151 

0.01 
2.558 

0.05 
1.99 

0.08     (1.341,12.848) (0.987,6.629) (0.922,4.296) 

Serum Creatinine 3.147 <0.001   1.024 0.97 3.791 <0.001   (1.598,6.198) (0.293,3.586) (1.736,8.28) 

Plasma Cystatin C 
4.048 

<0.001 
3.966 

0.01     4.348 
<0.001 (2.079,7.882) (1.347,11.679) (2.098,9.011) 

Plasma KIM-1 
1.259 

0.50 
0.702 

0.30 
0.569 

0.18     (0.644,2.46) (0.361,1.364) (0.25,1.293) 

Plasma NGAL 
1.187 

0.85 
0.85 

0.47 
0.659 

0.09     (0.203,6.937) (0.546,1.322) (0.408,1.064) 

Plasma L-FABP 
1.55 

0.18 
1.331 

0.39 
1.275 

0.47     (0.822,2.922) (0.693,2.557) (0.662,2.457) 
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Patients with urine output data, excluding prerenal patients (N = 285) 
 

Biomarker Unadjusted Adjusted  for  Serum 
Creatinine 

Adjusted for Plasma 
Cystatin C 

Adjusted for multiple 
biomarkers including 

Serum Creatinine 

Adjusted for multiple 
biomarkers including 

Cystatin C 

 
Unadjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 
Adjusted 

Odds     Ratio 
(95% CI) 

P 

[TIMP-2].[IGFBP7] 
5.701 

<0.001 
5.502 

<0.001 
4.705 

<0.001 
6.34 

0.004 
6.165 

<0.001 (2.718,11.955) (2.552,11.859) (2.202,10.051) (1.785,22.52) (2.211,17.193) 

Urine IGFBP7 
6.805 

<0.001 
7.634 

<0.001 
6.549 

<0.001     (2.511,18.445) (3.092,18.843) (2.527,16.971) 

Urine TIMP-2 5.44 <0.001 4.491 <0.001 3.915 <0.001     (2.715,10.9) (1.981,10.183) (1.775,8.635) 

Urine KIM-1 
3.263 

0.002 
3.189 

0.003 
2.351 

0.03 
0.701 

0.54 
0.581 

0.28 (1.56,6.829) (1.481,6.869) (1.084,5.097) (0.228,2.157) (0.215,1.565) 

Urine NGAL 3.094 0.001 2.278 0.03 1.958 0.08 0.693 0.42   (1.555,6.155) (1.089,4.765) (0.922,4.161) (0.285,1.682) 

Urine L-FABP 
3.592 

0.004 
2.345 

0.07 
2.084 

0.10     (1.501,8.596) (0.945,5.815) (0.871,4.989) 

Urine IL-18 3.189 0.002 3.359 0.001 2.526 0.02 1.636 0.44 1.127 0.84 (1.552,6.555) (1.6,7.054) (1.167,5.467) (0.466,5.744) (0.349,3.636) 

Urine Cystatin C 
6.018 

0.008 
3.245 

0.05 
2.694 

0.06 
0.996 

1.00   (1.613,22.459) (1.008,10.443) (0.964,7.532) (0.288,3.444) 

Serum Creatinine 
3.279 

0.004   1.24 
0.79 

3.955 
0.003   (1.447,7.432) (0.26,5.912) (1.62,9.659) 

Plasma Cystatin C 
3.482 

0.002 
2.895 

0.11     3.713 
0.003 (1.598,7.586) (0.787,10.647) (1.569,8.784) 

Plasma KIM-1 
1.145 

0.73 
0.621 

0.22 
0.491 

0.13     (0.525,2.498) (0.291,1.325) (0.197,1.226) 

Plasma NGAL 
0.739 

0.46 
0.667 

0.10 
0.469 

0.12     (0.33,1.652) (0.411,1.08) (0.179,1.232) 

Plasma L-FABP 
1.421 

0.32 
1.214 

0.60 
1.147 

0.71     (0.716,2.821) (0.583,2.528) (0.557,2.363) 
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Table S7. Summary of AUC values for biomarkers. KDIGO stage 2-3 AKI within 24 hours of 
sample collection. 
 

Biomarker AUC (95% CI) 
	   All patients (N = 383) Patients  with  urine  

output data  
(N = 298) 

Patients with urine 
output data excluding 
prerenal (N = 285) 

[TIMP2].[IGFBP7] 0.67(0.60,0.74) 0.71(0.63,0.77) 0.71(0.62,0.79) 
Urine IGFBP7 0.66(0.58,0.74) 0.70(0.62,0.78) 0.70(0.61,0.78) 
Urine TIMP-2 0.67(0.59,0.75) 0.70(0.62,0.77) 0.71(0.62,0.78) 
Urine KIM-1 0.64(0.57,0.72) 0.65(0.58,0.73) 0.65(0.55,0.73) 
Urine NGAL 0.64(0.57,0.70) 0.63(0.55,0.70) 0.65(0.56,0.73) 
Urine L-FABP 0.68(0.60,0.74) 0.66(0.58,0.73) 0.65(0.56,0.74) 
Urine IL-18 0.62(0.55,0.69) 0.64(0.56,0.72) 0.65(0.54,0.73) 
Urine Cystatin C 0.71(0.64,0.77) 0.71(0.63,0.77) 0.74(0.66,0.81) 
Serum Creatinine 0.63(0.57,0.70) 0.59(0.53,0.67) 0.58(0.50,0.66) 
Plasma Cystatin C 0.71(0.64,0.76) 0.68(0.61,0.75) 0.65(0.58,0.73) 
Plasma KIM-1 0.55(0.50,0.62) 0.51(0.50,0.55) 0.51(0.50,0.53) 
Plasma NGAL 0.58(0.50,0.65) 0.54(0.50,0.62) 0.51(0.50,0.52) 
Plasma L-FABP 0.57(0.50,0.65) 0.56(0.50,0.64) 0.56(0.50,0.66) 
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Table S8. [TIMP-2].[IGFBP7] operating characteristics (95% confidence interval). Sensitivity, 
specificity, NPV, and PPV are shown as percentages. KDIGO stage 2-3 AKI within 24 hours of 
sample collection. 
 
Cohort Cut

off 
Sensitivity Specificity NPV PPV LR- LR+ 

All patients	   0.3 70 (58-82) 52 (48-56) 96 (95-98) 9 (7-11) 0.58 (0.35-0.83) 1.45 (1.18-1.74) 
2 26 (14-38) 93 (92-95) 95 (94-96) 21 (12-30) 0.79 (0.66-0.92) 3.99 (2.09-6.43) 

Patients with urine output 
data 

 

0.3 74 (61-87) 54 (49-58) 96 (95-98) 11 (9-13) 0.48 (0.25-0.73) 1.6 (1.3-1.91) 
2 28 (15-41) 94 (92-96) 94 (93-95) 27 (16-37) 0.76 (0.62-0.9) 4.66 (2.51-7.61) 

Patients with urine output 
data, excluding prerenal 

 

0.3 79 (64-91) 54 (49-58) 98 (96-99) 9 (7-10) 0.4 (0.16-0.7) 1.7 (1.34-2.03) 
2 30 (15-45) 94 (92-96) 96 (95-97) 22 (12-33) 0.74 (0.58-0.9) 5.04 (2.5-8.49) 
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Table S9. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference by adding TIMP-2. Patients with urine output data. KDIGO stage 2-3 AKI within 24 
hours of sample collection. 
 

 

 
 

Including Prerenal Excluding Prerenal 
 

 Value (95%CI) P value  Value (95%CI) P value 

IDI 0.03 (0.005-0.11) 0.004  0.04 (0.005-0.12) 0.002 
IDI_event 0.03 (0.004-0.10) 0.005  0.04 (0.005-0.12) 0.002 
IDI_non 0.002 (0.000-0.008) 0.003  0.002 (0.000-0.007) 0.003 
cfNRI 0.32 (0.09-0.81) 0.008  0.37 (0.13-0.93) 0.007 
cfNRI_event -0.07 (-0.40-0.63) 0.40  -0.07 (-0.40-0.67) 0.31 
cfNRI_non 0.39 (0.06-0.75) <0.001  0.44 (0.06-0.78) 0.003 
AUC_ref_model 0.67 (0.61-0.78) <0.001  0.65 (0.60-0.80) <0.001 
AUC_new_model 0.76 (0.70-0.85) <0.001  0.78 (0.73-0.88) <0.001 
Increase_in_AUC 0.09 (0.02-0.16) <0.001  0.13 (0.03-0.20) 0.002 

 
 
 
 
 
Table S10. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference. Endpoint is KDIGO stage 2-3 AKI within 12 hours of sample collection. Patients with 
urine output data. 
 

 
 
 

 

Including Prerenal Excluding Prerenal 
 

 Value (95%CI) P value  Value (95%CI) P value 

IDI 0.03 (0.003-0.11) 0.01  0.03 (0.000-0.12) 0.03 
IDI_event 0.03 (0.003-0.10) 0.01  0.03 (0.000-0.12) 0.03 
IDI_non 0.002 (0.000-0.007) 0.01  0.002 (0.000-0.006) 0.02 
cfNRI 0.44 (0.13-0.82) 0.006  0.41 (0.13-0.95) 0.005 
cfNRI_event 0.05 (-0.38-0.62) 0.33  0.24 (-0.31-0.72) 0.16 
cfNRI_non 0.39 (0.03-0.74) 0.007  0.17 (0.03-0.70) 0.005 
AUC_ref_model 0.67 (0.61-0.78) <0.001  0.65 (0.61-0.80) <0.001 
AUC_new_model 0.77 (0.72-0.85) <0.001  0.78 (0.75-0.87) <0.001 
Increase_in_AUC 0.10 (0.02-0.17) <0.001  0.14 (0.03-0.21) <0.001 
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Table S11. Clinical models with and without TIMP-2. Endpoint was KDIGO stage 2-3 AKI 
within 12 hours of sample collection. Patients with urine output data. 
 

 

Including Pre-renal AKI Excluding Pre-renal AKI 
 

  

Reference Model New Model Reference Model New Model 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 

Adjusted Odds Ratio for 	   	   	   	   	   	   	   	   	   	   	  
Age 1.30 (0.64-2.64) 0.47 	   1.30 (0.62-2.71) 0.49 	   1.12 (0.45-2.81) 0.80 	   1.10 (0.43-2.82) 0.85 
BMI 1.06 (0.51-2.19) 0.88 	   1.02 (0.49-2.11) 0.96 	   0.74 (0.30-1.79) 0.50 	   0.77 (0.31-1.93) 0.58 
Serum Creatinine 5.20 (2.46-10.98) <0.001 	   3.99 (1.80-8.80) <0.001 	   4.79 (2.05-11.20) <0.001 	   3.44 (1.42-8.38) 0.006 
Acute Coronary Syndrome 0.69 (0.27-1.74) 0.43 	   0.96 (0.37-2.46) 0.93 	   1.14 (0.42-3.08) 0.79 	   1.77 (0.65-4.81) 0.26 
Bronchopulmonary Infection 2.19 (0.94-5.10) 0.07 	   1.98 (0.81-4.88) 0.14 	   3.36 (1.31-8.65) 0.01 	   2.92 (1.11-7.71) 0.03 
Diabetes 1.00 (0.49-2.03) 0.99 	   1.02 (0.45-2.30) 0.96 	   1.16 (0.51-2.63) 0.72 	   1.21 (0.48-3.08) 0.68 
CKD 0.18 (0.06-0.56) 0.003 	   0.27 (0.07-1.10) 0.07 	   0.25 (0.07-0.89) 0.03 	   0.39 (0.07-2.02) 0.26 
TIMP-2 NA NA 	   4.67 (2.11-10.33) <0.001 	   NA NA 	   6.05 (2.35-15.54) <0.001 

 
AUC 0.67 (0.61-0.78) <0.001 0.79 (0.75-0.86) <0.001 0.65 (0.61-0.80) <0.001 0.81 (0.77-0.89) <0.001 

 
 

 
 
 
 
 
 
 
 
 
 
Table S12. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference by adding TIMP-2. Patients with urine output data. 
 

 

Including Prerenal Excluding Prerenal 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 

IDI 0.02 (-0.001-0.09) 0.04 	   0.03 (-0.001-0.11) 0.03 
IDI_event 0.02 (-0.001-0.08) 0.03 	   0.02 (-0.001-0.11) 0.03 
IDI_non 0.001 (0.000-0.006) 0.05 	   0.001 (0.000-0.006) 0.03 
cfNRI 0.48 (0.15-0.91) 0.002 	   0.54 (0.21-1.06) 0.004 
cfNRI_event 0.24 (0.000-0.57) 0.02 	   0.24 (0.03-0.66) 0.02 
cfNRI_non 0.24 (0.11-0.39) <0.001 	   0.29 (0.15-0.47) <0.001 
AUC_ref_model 0.67 (0.61-0.78) <0.001 	   0.65 (0.61-0.80) <0.001 
AUC_new_model 0.79 (0.75-0.86) <0.001 	   0.81 (0.77-0.89) <0.001 
Increase_in_AUC 0.12 (0.04-0.19) <0.001 	   0.16 (0.04-0.23) <0.001 
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Table S13. Clinical models with and without IGFBP7. Endpoint was KDIGO stage 2-3 AKI 
within 12 hours of sample collection. 
 

 

Including Pre-renal AKI Excluding Pre-renal AKI 
 

 
 

Reference Model New Model Reference Model New Model 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 

Adjusted Odds Ratio for 	   	   	   	   	   	   	   	   	   	   	  
Age 1.30 (0.64-2.64) 0.47 	   1.30 (0.59-2.89) 0.51 	   1.12 (0.45-2.81) 0.80 	   1.11 (0.38-3.20) 0.85 
BMI 1.06 (0.51-2.19) 0.88 	   1.10 (0.54-2.26) 0.79 	   0.74 (0.30-1.79) 0.50 	   0.83 (0.33-2.09) 0.70 
Serum Creatinine 5.20 (2.46-10.98) <0.001 	   5.15 (2.31-11.48) <0.001 	   4.79 (2.05-11.20) <0.001 	   4.54 (1.81-11.38) 0.001 
Acute Coronary Syndrome 0.69 (0.27-1.74) 0.43 	   0.83 (0.33-2.11) 0.70 	   1.14 (0.42-3.08) 0.79 	   1.42 (0.54-3.72) 0.47 
Bronchopulmonary Infection 2.19 (0.94-5.10) 0.07 	   1.56 (0.59-4.12) 0.37 	   3.36 (1.31-8.65) 0.01 	   2.17 (0.77-6.13) 0.14 
Diabetes 1.00 (0.49-2.03) 0.99 	   1.27 (0.59-2.73) 0.54 	   1.16 (0.51-2.63) 0.72 	   1.62 (0.68-3.83) 0.28 
CKD 0.18 (0.06-0.56) 0.003 	   0.36 (0.10-1.23) 0.10 	   0.25 (0.07-0.89) 0.03 	   0.55 (0.14-2.18) 0.39 
IGFBP7 NA NA 	   8.76 (3.08-24.88) <0.001 	   NA NA 	   10.30 (3.01-35.23) <0.001 

 
AUC 0.67 (0.61-0.78) <0.001 0.78 (0.74-0.86) <0.001 0.65 (0.60-0.80) <0.001 0.79 (0.75-0.88)   <0.001 

 
 

 
 
 
 
 
 
 
 
 
 
 
Table S14. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference by adding IGFBP7. Patients with urine output data. 
 

 

Including Prerenal Excluding Prerenal 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 

IDI 0.03 (0.004-0.08) 0.009 	   0.03 (0.002-0.10) 0.007 
IDI_event 0.03 (0.003-0.08) 0.009 	   0.03 (0.002-0.10) 0.008 
IDI_non 0.002 (0.000-0.006) 0.007 	   0.002 (0.000-0.005) 0.005 
cfNRI 0.55 (0.26-0.90) 0.001 	   0.62 (0.21-1.02) 0.004 
cfNRI_event 0.33 (0.14-0.62) 0.002 	   0.38 (0.10-0.66) 0.009 
cfNRI_non 0.21 (0.08-0.35) 0.003 	   0.24 (0.07-0.41) 0.001 
AUC_ref_model 0.67 (0.61-0.78) <0.001 	   0.65 (0.60-0.80) <0.001 
AUC_new_model 0.78 (0.74-0.86) <0.001 	   0.79 (0.75-0.88) <0.001 
Increase_in_AUC 0.11 (0.04-0.18) <0.001 	   0.14 (0.04-0.21) <0.001 
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Table S15. Clinical models with and without IGFBP7. TIMP-2 is included in the base model. 
Endpoint was KDIGO stage 2-3 AKI within 12 hours of sample collection. Patients with urine 
output data. 
 

 

Including Pre-renal AKI Excluding Pre-renal AKI 
 

  

Reference Model New Model Reference Model New Model 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 

Adjusted Odds Ratio for 	   	   	   	   	   	   	   	   	   	   	  
Age 1.30 (0.62-2.71) 0.49 	   1.30 (0.60-2.82) 0.51 	   1.10 (0.43-2.82) 0.85 	   1.10 (0.41-2.99) 0.85 
BMI 1.02 (0.49-2.11) 0.96 	   1.08 (0.53-2.20) 0.84 	   0.77 (0.31-1.93) 0.58 	   0.82 (0.33-2.04) 0.66 
Serum Creatinine 3.99 (1.80-8.80) <0.001 	   4.65 (2.00-10.86) <0.001 	   3.44 (1.42-8.38) 0.006 	   3.90 (1.55-9.80) 0.004 
TIMP-2 4.67 (2.11-10.33) <0.001 	   1.86 (0.43-7.94) 0.40 	   6.05 (2.35-15.54) <0.001 	   2.78 (0.50-15.63) 0.25 
Acute Coronary Syndrome 0.96 (0.37-2.46) 0.93 	   0.90 (0.34-2.34) 0.82 	   1.77 (0.65-4.81) 0.26 	   1.65 (0.60-4.55) 0.33 
Bronchopulmonary Infection 1.98 (0.81-4.88) 0.14 	   1.67 (0.64-4.35) 0.30 	   2.92 (1.11-7.71) 0.03 	   2.44 (0.86-6.95) 0.09 
Diabetes 1.02 (0.45-2.30) 0.96 	   1.21 (0.55-2.66) 0.64 	   1.21 (0.48-3.08) 0.68 	   1.46 (0.58-3.72) 0.42 
CKD 0.27 (0.07-1.10) 0.07 	   0.35 (0.10-1.26) 0.11 	   0.39 (0.07-2.02) 0.26 	   0.52 (0.12-2.28) 0.38 
IGFBP7 NA NA 	   4.64 (0.76-28.30) 0.10 	   NA NA 	   3.86 (0.45-32.80) 0.22 

 
AUC 0.79 (0.74-0.86) <0.001 0.79 (0.75-0.86) <0.001 0.81 (0.76-0.88) <0.001 0.81 (0.78-0.89) <0.001 

 
 

 
 
 
 
 
 
 
 
Table S16. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference by adding IGFBP7 with TIMP-2 in the base model. Patients with urine output data. 
 

 

Including Prerenal Excluding Prerenal 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 

IDI 0.009 (-0.001-0.05) 0.09 	   0.007 (-0.003-0.05) 0.18 
IDI_event 0.008 (-0.001-0.04) 0.09 	   0.007 (-0.003-0.05) 0.18 
IDI_non 0.001 (0.000-0.003) 0.08 	   0.000 (0.000-0.003) 0.16 
cfNRI 0.48 (-0.10-0.75) 0.05 	   0.41 (-0.17-0.81) 0.08 
cfNRI_event 0.29 (-0.10-0.43) 0.07 	   0.17 (-0.10-0.45) 0.12 
cfNRI_non 0.20 (-0.06-0.37) 0.04 	   0.23 (-0.12-0.41) 0.10 
AUC_ref_model 0.79 (0.74-0.86) <0.001 	   0.81 (0.76-0.88) <0.001 
AUC_new_model 0.79 (0.75-0.86) <0.001 	   0.81 (0.78-0.89) <0.001 
Increase_in_AUC 0.000 (-0.007-0.04) 0.28 	   -0.003 (-0.008-0.04) 0.28 
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Table S17. Clinical models with and without TIMP-2. IGFBP7 is included in the base model. 
Endpoint was KDIGO stage 2-3 AKI within 12 hours of sample collection. Patients with urine 
output data. 
 

 

Including Pre-renal AKI Excluding Pre-renal AKI 
 

 

 

Reference Model New Model Reference Model New Model 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 	   Value (95%CI) P value 

Adjusted Odds Ratio for 	   	   	   	   	   	   	   	   	   	   	  
Age 1.30 (0.59-2.89) 0.51 	   1.30 (0.60-2.82) 0.51 	   1.11 (0.38-3.20) 0.85 	   1.10 (0.41-2.99) 0.85 
BMI 1.10 (0.54-2.26) 0.79 	   1.08 (0.53-2.20) 0.84 	   0.83 (0.33-2.09) 0.70 	   0.82 (0.33-2.04) 0.66 
Serum Creatinine 5.15 (2.31-11.48) <0.001 	   4.65 (2.00-10.86) <0.001 	   4.54 (1.81-11.38) 0.001 	   3.90 (1.55-9.80) 0.004 
IGFBP7 8.76 (3.08-24.88) <0.001 	   4.64 (0.76-28.30) 0.10 	   10.30 (3.01-35.23) <0.001 	   3.86 (0.45-32.80) 0.22 
Acute Coronary Syndrome 0.83 (0.33-2.11) 0.70 	   0.90 (0.34-2.34) 0.82 	   1.42 (0.54-3.72) 0.47 	   1.65 (0.60-4.55) 0.33 
Bronchopulmonary Infection 1.56 (0.59-4.12) 0.37 	   1.67 (0.64-4.35) 0.30 	   2.17 (0.77-6.13) 0.14 	   2.44 (0.86-6.95) 0.09 
Diabetes 1.27 (0.59-2.73) 0.54 	   1.21 (0.55-2.66) 0.64 	   1.62 (0.68-3.83) 0.28 	   1.46 (0.58-3.72) 0.42 
CKD 0.36 (0.10-1.23) 0.10 	   0.35 (0.10-1.26) 0.11 	   0.55 (0.14-2.18) 0.39 	   0.52 (0.12-2.28) 0.38 
TIMP-2 NA NA 	   1.86 (0.43-7.94) 0.40 	   NA NA 	   2.78 (0.50-15.63) 0.25 

 
AUC 0.78 (0.74-0.86) <0.001 0.79 (0.75-0.86) <0.001 0.79 (0.75-0.88) <0.001 0.81 (0.78-0.89) <0.001 

 
 

 
 
 
 
 
 
 
 
 
Table S18. Integrated discrimination improvement, net reclassification improvement, and AUC 
difference by adding TIMP-2 with IGFBP7 in the base model. Patients with urine output data. 
 

 

Including Prerenal Excluding Prerenal 
 

	   Value (95%CI) P value 	   Value (95%CI) P value 

IDI 0.000 (-0.003-0.03) 0.28 	   -0.001 (-0.006-0.06) 0.29 
IDI_event 0.000 (-0.003-0.03) 0.28 	   -0.001 (-0.006-0.05) 0.29 
IDI_non 0.000 (0.000-0.002) 0.30 	   0.000 (0.000-0.003) 0.30 
cfNRI 0.10 (-0.21-0.51) 0.25 	   0.26 (-0.20-0.73) 0.14 
cfNRI_event 0.05 (-0.19-0.33) 0.28 	   0.10 (-0.24-0.38) 0.28 
cfNRI_non 0.05 (-0.10-0.29) 0.22 	   0.16 (-0.09-0.42) 0.12 
AUC_ref_model 0.78 (0.74-0.86) <0.001 	   0.79 (0.75-0.88) <0.001 
AUC_new_model 0.79 (0.75-0.86) <0.001 	   0.81 (0.78-0.89) <0.001 
Increase_in_AUC 0.01 (-0.004-0.05) 0.19 	   0.02 (-0.004-0.07) 0.13 
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