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Information for Each Database
The eICU database includes 200,859 patient encounters for 139,367 unique patients admitted to the ICU in 2014 and 2015 from across the U.S. (14). 208 hospitals contributed data, and the median age of patients was 65-years-old. The population included similar numbers of men and women (male=108,8879, 53.96%), and ethnicity was heavily distributed to Caucasian (n=155,285, 77.31%) and African American descent (n=21,308, 10.61%). Patients were mainly admitted to medical and surgical ICUs (n=113,222, 56.37%). Sepsis was the most common of the APACHE diagnoses (n=18,087, 16.40%), double that of the next most common diagnoses including cerebrovascular accident, cardiac arrest, and acute coronary syndrome.

The MIMIC-III database includes about 60,000 patients admitted to critical care units in the Beth Israel-Deaconess Medical Center from 2001 to 2012. The database includes information for adult patients, aged 16-years-old or older, admitted between 2001 and 2012, as well as for neonates admitted between 2001 and 2008. From the data on adult patients, median age across the critical care units was 65.8 years, and the primary codes for adult admissions were for coronary atherosclerosis of native coronary artery (7.1%), unspecified septicemia (4.2%), and subendocardial infarction (3.6%). 

We used version 1.0 of the AmsterdamUMCdb database in this study. It includes 23,172 intensive care unit admissions of 20,109 adult patients from 2003-2016 in the Amsterdam University Medical Center. The dataset contained 64% men (and a median age of approximately 63 years old. Around 12% of admissions were sepsis patients, which is the second most common diagnosis behind cardiothoracic surgery (26%).
 
The SNUH dataset contains 16,082 ICU admissions between 2017 and 2020 in the Seoul National University Hospital. The dataset contains 58% men and a median age of approximately 63 years old. Only about 5% of all admissions were explicitly diagnosed with sepsis.

	eICU
	
	MIMIC III
	
	Amsterdam
	
	SNUH
	

	n
	3246
	n
	4056
	n
	1617
	n
	146

	Age (mean (SD))
	66.00 (16.48)
	Age (mean (SD))
	65.85 (16.67)
	Age (%)
	
	Age (mean (SD))
	63.37 (15.78)

	Gender = Male (%)
	1643 (50.6)
	Gender = Male (%)
	2170 (53.5)
	18-39
	198 (12.2)
	Gender = Male (%)
	76 (52.1)

	ICU Type (%)
	
	ICU Type (%)
	
	40-49
	189 (11.7)
	ICU Type (%)
	

	Cardiac ICU
	179 (5.5)
	Cardiac ICU (CICU)
	498 (12.3)
	50-59
	258 (16.0)
	Thoracic Surgery ICU (RICU)
	10 (6.8)

	Cardiac ICU-Cardiothoracic ICU (CCU-CTICU)
	285 (8.8)
	
	
	60-69
	367 (22.7)
	
	

	Cardiac Surgery ICU (CSICU)
	123 (3.8)
	Cardiac Surgery Recovery Unit (CSRU)
	450 (12.8)
	70-79
	366 (22.6)
	
	

	Cardiothoracic ICU (CTICU)
	23 (0.7)
	
	
	80+
	239 (14.8)
	
	

	Medicine ICU (MICU)
	676 (20.8)
	Medicine ICU (MICU)
	1629 (46.3)
	Gender = Male (%)
	945 (58.4)
	Medicine ICU (MICU)
	90 (61.6)

	Neuro ICU
	28 (0.9)
	
	
	ICU Type = mixed surgical-medical (%)
	1617 (100.0)
	
	

	Med-Surg ICU
	1775 (54.7)
	
	
	
	
	
	

	Surgery ICU (SICU)
	157 ( 4.8)
	Surgery ICU (SICU)
	599 (14.8)
	
	
	Surgical ICU (SICU)
	46 (31.5)

	
	
	Trauma Surgical ICU (TSICU)
	488 (12.0)
	
	
	
	

	Weight (mean (SD))
	81.26 (26.94)
	Weight (mean (SD))
	86.38 (24.97)
	Weight (mean (SD))
	77.17 (25.87)
	Weight (mean (SD))
	60.09 (12.61)

	Height (mean (SD))
	168.22 (11.48)
	Height (mean (SD))
	168.48 (10.78)
	Height (mean (SD))
	172.94 (11.47)
	Height (mean (SD))
	162.60 (8.59)

	Body Surface Area (mean (SD))
	1.93 (0.33)
	Body Surface Area (mean (SD))
	1.99 (0.31)
	Body Surface Area (mean (SD))
	1.91 (0.28)
	Body Surface Area (mean (SD))
	1.64 (0.20)

	Vascular Leak Index (median [IQR])
	-2.79 [-5.34, -1.45]
	Vascular Leak Index (median [IQR])
	-1.22 [-2.43, -0.34]
	Vascular Leak Index (median [IQR])
	-1.94 [-3.53, -0.79]
	Vascular Leak Index (median [IQR])
	-0.80 [-4.95, 1.65]

	Apache IV Score (mean (SD))
	72.75 (26.84)
	Oasis Score (mean (SD))
	36.17 (8.52)
	Apache II Score (mean (SD))
	21.07 (6.83)
	Apache II Score (mean (SD))
	26.98 (9.05)

	Charlson Comorbidity Index (mean (SD))
	4.28 (2.88)
	Elixhauser Comorbidity Score (mean (SD))
	10.59 (8.32)
	
	
	
	

	First Hematocrit 18 hrs. (mean (SD))
	35.72 (6.81)
	First Hematocrit 18 hrs. (mean (SD))
	33.36 (6.59)
	First Hematocrit 18 hrs. (mean (SD))
	37 (7)
	First Hematocrit 18 hrs. (mean (SD))
	29.95 (7.04)

	Average Hematocrit 18-36 hrs. (mean (SD))
	31.17 (5.45)
	Average Hematocrit 18-36 hrs. (mean (SD))
	30.11 (4.39)
	Average Hematocrit 18-36 hrs. (mean (SD))
	33 (6)
	Average Hematocrit 18-36 hrs. (mean (SD))
	29.12 (4.72)

	Hospital Mortality (%)
	521 (16.1)
	Hospital Mortality (%)
	713 (17.6)
	Hospital Mortality (%)
	271 (16.8)
	Hospital Mortality (%)
	39 (26.7)

	Total Fluid Balance First 36 hrs. (mean (SD))
	3165.10 (3559.74)
	Total Fluid Balance First 36 hrs. (mean (SD))
	6844.01 (6239.66)
	Total Fluid Balance First 36 hrs. (mean (SD))
	3887.88 (2676.60)
	Total Fluid Balance First 36 hrs. (mean (SD))
	1632.11 (1443.04)



Supplementary Table 1. Baseline characteristics for the in-hospital death patient cohort in all four databases
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Supplementary Figure 1. Baseline characteristics for the in-hospital death patient cohort in all four databases stratified on VLI Quartiles
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Supplementary Figure 2. Baseline characteristics for the fluid balance patient cohort in all four databases stratified on VLI Quartiles
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Supplementary Figure 3. Baseline characteristics for the in-hospital death patient cohort in all four databases stratified on in-hospital mortality status
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Supplementary Figure 4. Baseline characteristics for the fluid balance patient cohort in all four databases stratified on first 36h fluid balance quartiles
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Supplementary Figure 5. Distribution of VLI for all four databases for the in-hospital mortality patient cohort.

[image: ]
Supplementary Figure 6. Mortality Odds Ratio for VLI Quartile 2,3, and 4 in comparison to VLI Q1 for eICU, MIMC, and Amsterdam

SNUH
Population description
Of the 16,082 patient encounters from the SNUH database, we studied a cohort of 129 patient and 146 patient encounters for the fluid balance outcome and in-hospital mortality outcome respectively. This cohort’s demographics, clinical characteristics, and outcomes are summarized in Table 2.

Association between VLI and in-hospital mortality
Using our GAM and treating VLI as quartiles, our results indicate that increasing VLI is associated with increased risk of in-hospital mortality in a dose-dependent manner. Patients in VLI Q4 had approximately 2.28 [CI: 0.62-8.39] increased odds of dying in the hospital compared to patients in VLI Q1. Other VLI quartiles were associated with increased odds of dying, at approximately 2.26 [CI: 0.59-8.71] and 1.16 [CI: 0.47-5.94] increased odds for VLI Q3 and VLI Q2 compared to VLI Q1, respectively (Supplementary Figure 3).
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Supplementary Figure 7. Association between VLI and in-hospital mortality.

Using our GAM and treating VLI as a continuous quantity, we show how in-hospital mortality changes with different values of VLI (Supplementary Figure 4). In the region of lowest variability, from a VLI of -20 to a VLI of 10, there is an increase in in-hospital mortality from approximately 12% to 36%. Overall, the smoothed VLI is associated with the changes in-hospital death (p = 0.234).

[image: ]
Supplementary Figure 8. Generalized additive model (GAM) for association between VLI and risk for in-hospital mortality. The blue line represents the mean proportion of in-hospital death while the gray shading is the 95% confidence interval.

Association between VLI and 36h-84h Fluid Balance
Using our GAM and treating VLI as a continuous quantity, we show how 36h-84h fluid balance changes with different values of VLI (Supplementary Figure 5). In the region of lowest variability, from a VLI of -10 to a VLI of 5, there is an increase in in-hospital mortality from approximately 300ml to 1000ml. Overall, the smoothed VLI is associated with the changes 36h-84h fluid balance (p = 0.338). The low sample size in the SNUH dataset yields results with high variability.
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Supplementary Figure 9. Generalized additive model (GAM) for association between VLI and risk for 36h-84h Fluid Balance. The blue line represents the mean proportion of in-hospital death while the gray shading is the 95% confidence interval.

Treating VLI as quartiles, we show that being in VLI Q4, VLI Q3, and VLI Q2 increases 36h-84h fluid balance by 347ml (± 526ml, p=0.51), 1743ml (± 586ml, p<0.001), 830ml (± 483ml, p=0.089) respectively in comparison to VLI Q1.
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First 36h Fluid Balance Quartiles

1 2 3 4
n 552 551 552 551
Age (mean (SD)) 65.99 (16.10)  65.96 (15.94)  66.23 (16.55)  65.13 (15.80)
Gender = Male (%) 279 (50.5) 288 (52.3) 276 (50.0) 290 (52.6)
ICU Type (%)
Cardiac ICU 35(6.3) 37(6.7) 30(5.4) 30(5.4)
CCU-CTICU 35(6.3) 40(7.3) 38 (6.9) 32(5.8)
CSICU 27 (4.9) 17 (3.1) 21(3.8) 15(2.7)
CTICU 4(0.7) 6(1.1) 4(0.7) 0(0.0)
Med-Surg ICU 308 (55.8) 321 (58.3) 326 (59.1) 333 (60.4)
MICU 105 (19.0) 92 (16.7) 100 (18.1) 103 (18.7)
Neuro ICU 5(0.9) 5(0.9) 7(1.3) 3(0.5)
SICU 33(6.0) 33(6.0) 26 (4.7) 35(6.4)
Weight (mean (SD)) 81.67 (27.55) 81.36 (25.55) 79.79 (25.36) 81.48 (28.32)
Height (mean (SD)) 168.24 (10.20) 168.51 (11.28)  168.17 (11.66)  168.54 (11.85)
Body Surface Area (mean (SD)) 1.93 (0.33) 1.93 (0.33) 1.91(0.32) 1.93 (0.34)
Vascular Leak Index (mean (SD)) -7.43 (6.39) -4.41 (3.69) -2.83(2.24) -1.75 (1.50)
Charlson Comorbidity Index (mean (SD))  4.39 (2.97) 426 (2.89) 424 (2.83) 4.12 (2.82)
Apache Score (mean (SD)) 68.19 (25.05)  71.72(24.78)  73.77(24.66) 8129 (27.40)
First Hematocrit 18 hrs. (mean (SD)) 35.31(6.84) 35.68 (6.46) 35.98 (7.05) 36.29 (6.88)
Average Hematocrit 18-36 hrs. (mean (SD))  31.50 (5.86) 31.46 (5.58) 30.82 (5.33) 30.55 (5.12)
Hospital Mortality = 1 (%) 68 (12.3) 71 (12.9) 76 (13.8) 78 (14.2)

Total Fluid Balance First 36 hrs. (mean (SD))
Total Fluid Balance 36-84 hrs. (mean (SD))

710.46 (373.53)
82.85 (2171.87)

2015.07 (394.50) 3584.82 (519.17)
377.57 (2362.94) 947.30 (2705.13)

6903.83 (6433.81)
1668.47 (3101.05)

MIMIC
First 36h Fluid Balance Quartiles
1 2 3 4
n 881 880 881 879
Age (mean (SD)) 67.12 (16.67) 65.34 (16.77) 65.21 (17.15) 64.92 (16.10)
Gender =M (%) 458 (52.0) 488 (55.5) 473 (53.7) 478 (54.4)
ICU Type (%)
CCU 190 (21.6) 114 (13.0) 79 (9.0) 43 (4.9)
CSRU 71 (8.1) 79 (9.0) 151 (17.1) 149 (17.0)
MICU 424 (48.1) 462 (52.5) 421 (47.8) 322 (36.6)
SICU 113 (12.8) 122 (13.9) 122 (13.8) 191 (21.7)
TSICU 83(9.4) 103 (11.7) 108 (12.3) 174 (19.8)
Weight (mean (SD)) 83.77 (23.60) 84.81 (24.21) 86.88 (25.52) 93.92 (25.69)
Height (mean (SD)) 168.10 (10.34)  168.78 (10.97) 168.55 (10.62) 168.84 (10.70)

Body Surface Area (mean (SD))

Vascular Leak Index. (mean (SD))

Oasis Score (mean (SD))

Elixhauser Comobordity Index (mean (SD))
First Hematocrit 18 hrs. (mean (SD))
Average Hematocrit 18-36 hrs. (mean (SD))
Hospital Mortality = 1 (%)

Total Fluid Balance First 36 hrs. (mean (SD))
Total Fluid Balance 36-84 hrs. (mean (SD))

1.96 (0.30)

-2.90 (3.01)
35.03 (7.87)
10.47 (7.83)
33.50 (6.46)
30.67 (4.71)

120 (13.6)
1426.44 (796.17)
851.92 (2833.64)

1.98 (0.30)

-1.93 (2.04)

36.03 (7.92)

10.76 (8.44)
33.55 (6.31)
30.20 (4.35)

133 (15.1)
4057.80 (780.41)
1245.32 (3046.05)

2.00 (0.32)

-1.13 (1.44)

36.56 (8.39)

10.81 (8.25)

32.98 (6.61)
29.46 (4.10)

126 (14.3)
7309.71 (1171.17)
1115.00 (3671.18)

2.08 (0.31)

-0.59 (0.96)

38.60 (8.57)

10.35 (8.52)

33.74 (6.93)

30.01 (4.00)

150 (17.1)
15419.32 (6425.37)
2290.19 (4613.99)

VLI Quartiles (%)
1 0,
VLI Quartiles (%) 1 362 (41.1) 324 (36.8) 164 (18.6) 31(3.5)
1 269 (48.7) 191 (34.7) 80 (14.5) 12(2.2) 5 355 (403 532 (264 557 (299 186 (212
2 211 (38.2) 163 (29.6) 178 (32.2) 103 (18.7) (40.3) (26.4) 292) @12
3 30(5.4) 82 (14.9) 141 (25.5) 195 (35.4) 3 58 (6.6) 156 (17.7) 205 (23.3) 311 (354)
4 42 (7.6) 115 (20.9) 153 (27.7) 241 (43.7) 4 106 (12.0) 168 (19.1) 255(28.9) 351(39.9)
Amsterdam SNUH
First 36h Fluid Balance Quartiles First 36h Fluid Balance Quartiles
! 2 3 4 1 2 3 4
n 325 324 324 324 - 3 ) 32 32
Age (%)
1839 56(17.2) 48(148) 30(93) 32(99) Age (mean (SD))O 59.22 (18.81) 67.81 (12.20) 63.70 (16.47) 62.46 (13.86)
4049 5(132) 33(102) 12(13.0) 40(123) Gepder:Male (%) 16 (48.5) 17 (53.1) 16 (50.0) 18 (56.2)
50-59 52 (16.0) 56 (17.3) 66 (20.4) 42 (13.0) Unit Type (%)
60-69 82(25.2) 83 (25.6) 69 (21.3) 68 (21.0) MICU 17 (51.5) 21 (65.6) 22 (68.8) 21 (65.6)
70-79 62(19.1) 68 (21.0) 67 (20.7) 89 (27.5) RICU 3(9.1) 2(6.2) 3(9.4) 0(0.0)
80+ 30(9.2) 36 (11.1) 50 (15.4) 53(16.4) SICU 13 (39.4) 9 (28.1) 7(21.9) 11 (34.4)
Gender = Male (%) 200(61.5) 184 (56.8) 197 (60.8) 187.(57.7) Weight (mean (SD)) 60.94 (11.95) 56.60 (11.83)  60.02 (11.48) 60.87 (11.73)
ICU Type = mixed surgical-medical (%) 325 (100.0) 324 (100.0) 324 (100.0) 324 (100.0) Height (mean (SD)) 162,38 (8.12) 16141 (8.48) 162.75 (8.76) 163.44 (8.36)
Weight (mean (SD)) 77.76 (19.32) 7734 (17.63) 76.03 (17.39) 79.87 (45.34)
Height (mean (SD)) 174.02 (1020) 17277 (1347) 17334 (9.53) 173.00 (10.34) Body Surface Area (mean (SD)) 1.65(0.19) 159 (0.19) 164 (0.19) 166 (0.19)
Body Surface Area (mean (SD)) 193 (0.27) 191 (0.26) 190 (0.25) 1.93 (0.36) leaking_index (median [IQR]) -0.80 [-16.42, -0.80] -2.93 [-6.55, 0.06] -0.16 [-7.23,3.75] -0.30 [-1.84,2.10]
Vascular Leak Index (median [IQR]) -1.94[-5.16,-1.72] -2.36 [-4.57,-1.17] -1.94[-3.23,-0.73] -1.33 [-2.21, -0.40] Apache Score (mean (SD)) 24.42 (9.54) 24.94 (7.26) 27.62 (8.51) 27.69 (9.92)
Apache Score (mean (SD)) 20.19 (6.59) 20.61 (6.81) 21.60 (6.37) 22.30 (6.47) First Hematocrit 18 hrs. (mean (SD)) 30.66 (4.75) 31.63 (8.17) 29.58 (7.90) 29.83 (7.83)
First Hematocrit 18 hrs. (mean (SD)) 0.36 (0.07) 0.37 (0.07) 0.38 (0.07) 0.37(0.07) Average Hematocrit 18-36 hrs. (mean (SD))  29.29 (4.35) 30.39 (6.56) 28.21 (3.85) 29.04 (4.22)
Average Hematocrit 18-36 hrs. (mean (SD))  0.33 (0.05) 0.33 (0.06) 0.33 (0.06) 0.32 (0.05) Hospital Mortality = 1 (%) 7(21.2) 3(9.4) 10 (31.2) 4(12.5)
Hospital Mortality = 1 (%) 20(6.2) 35(108) S0 (15.4) S0 (15.4) Total Fluid Balance First 36 hrs. (mean (SD)) 197.30 (142.56)  747.37(210.30)  1711.45 (335.63)  3482.56 (1378.61)
Total Fluid Balance First 36 hrs. (mean (SD)) 1188.41 (571.75)  2869.16 (433.51)  4415.22 (515.78)  7570.06 (2161.93) Total Fluid Balance 36-84 hrs. (mean (SD)) 422,37 (1636.50)  621.13 (2126.43) 130170 (1824.05) 1778.40 (2832.63)
Total Fluid Balance 36-84 hrs. (mean (SD)) ~ 1267.08 (2174.58) 1710.55 (2304.52) 1967.46 (2567.04) 2949.12 (3082.75) o
VLI Quartiles (% VLI Quartiles (%)
0)
1 114 (35.1) 112 ( 34.6) 68 (21.0) 26 ( 8.0) ! 12 (36.4) 11 (34.4) 9(28.1) 1(3.D
2 75 (23.1) 79 (24.4) 94 (29.0) 83 (25.6) 2 15 (45.5) 12 (37.5) 5(15.6) 12 (37.5)
3 75 (23.1) 66 (20.4) 78 (24.1) 102 (31.5) 3 1(3.0) 2(6.2) 7(21.9) 10 (31.2)
4 61(18.8) 67 (20.7) 84(25.9) 113 (34.9) 4 5(15.2) 7(21.9) 11 (34.4) 9 (28.1)
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elCU

MIMIC
VLI Quartiles
1 2 3 4
n 1015 1216 811 1014
Age (mean (SD)) 64.81 (17.42) 66.12 (16.77) 66.34 (16.71) 66.17 (15.71)
Gender =M (%) 610 (60.1) 631 (51.9) 425 (52.4) 504 (49.7)
ICU Type (%)
CCU 162 (16.0) 164 (13.5) 81 (10.0) 91(9.0)
CSRU 80(7.9) 136 (11.2) 84 (10.4) 207 (20.4)
MICU 521 (51.3) 604 (49.7) 400 (49.3) 439 (43.3)
SICU 121 (11.9) 172 (14.1) 130 (16.0) 176 (17.4)
TSICU 131 (12.9) 140 (11.5) 116 (14.3) 101 (10.0)
Weight (mean (SD)) 86.39 (25.13) 86.74 (25.57) 87.20 (24.69) 85.28 (24.29)
Height (mean (SD)) 169.87 (10.94) 168.27 (10.66) 168.34 (10.90) 167.44 (10.52)
Body Surface Area (mean (SD)) 2.00 (0.32) 1.99 (0.32) 2.00 (0.31) 1.97 (0.30)
Vascular Leak Index (median [IQR]) -3.96 [-5.75, -3.03] -1.46 [-1.85,-1.22] -0.79 [-1.00, -0.57] 0.33 [-0.02, 0.94]
Oasis Score (mean (SD)) 35.31 (7.96) 35.50 (8.60) 37.89 (9.11) 36.48 (8.27)
Elixhauser Comobordity Index (mean (SD))  9.68 (8.00) 10.19 (8.01) 11.25 (8.42) 11.44 (8.81)
First Hematocrit 18 hrs. (mean (SD)) 37.34 (5.87) 34.24 (7.06) 33.17 (4.71) 28.49 (4.64)
Average Hematocrit 18-36 hrs. (mean (SD))  30.24 (4.68) 30.21 (4.49) 29.46 (4.12) 30.37 (4.13)
Hospital Mortality = 1 (%) 141 (13.9) 172 (14.1) 170 (21.0) 230 (22.7)

Total Fluid Balance First 36 hrs. (mean (SD))

3586.59 (2526.33) 5301.77 (4686.05) 9638.99 (6685.36) 9718.68 (7705.30)

VLI Quartiles
1 2 3 4
n 813 996 626 811
Age (mean (SD)) 65.71 (16.62) 65.70 (16.78) 65.93 (16.54) 66.69 (15.91)
Gender = Male (%) 427 (52.5) 515(51.7) 304 (48.6) 397 (49.0)
ICU Type (%)
Cardiac ICU 43 (5.3) 57(5.7) 39(6.2) 40 (4.9)
CCU-CTICU 67 (8.2) 79(7.9) 59(9.4) 80 (9.9)
CSICU 37 (4.6) 39(3.9) 23 (3.7) 24 (3.0)
CTICU 7(0.9) 9(0.9) 5(0.8) 2(0.2)
Med-Surg ICU 470 (57.8) 533 (53.5) 342 (54.6) 430 (53.0)
MICU 141 (17.3) 222 (22.3) 125 (20.0) 188 (23.2)
Neuro ICU 9(L1) 3(0.3) 8(1.3) 8(1.0)
SICU 39 (4.8) 54(5.4) 25(4.0) 39 (4.8)
Weight (mean (SD)) 84.14 (27.64) 81.49 (26.78) 79.64 (26.60) 79.34 (26.49)
Height (mean (SD)) 169.15 (10.84) 168.49 (11.51) 167.00 (11.66) 167.89 (11.84)
Body Surface Area (mean (SD)) 1.97 (0.34) 1.93 (0.33) 1.90 (0.33) 1.90 (0.33)
Vascular Leak Index (median [IQR]) -8.52 [-12.39,-6.62] -3.22 [-4.12,-2.79] -2.09 [-2.41,-1.77] -0.42[-0.95, 0.29]
Charlson Comorbidity Index (mean (SD)) 4.25(2.93) 4.17 (2.79) 4.22 (2.84) 4.48 (2.94)
Apache Score (mean (SD)) 68.61 (25.28) 71.23 (26.05) 75.96 (27.96) 76.27 (27.72)
First Hematocrit 18 hrs. (mean (SD)) 38.63 (6.50) 36.48 (6.97) 35.67 (6.08) 31.93 (5.61)
Average Hematocrit 18-36 hrs. (mean (SD))  31.36 (5.29) 31.48 (5.47) 30.70 (5.67) 30.99 (5.39)
Hospital Mortality = 1 (%) 82 (10.1) 131 (13.2) 121 (19.3) 187 (23.1)
Total Fluid Balance First 36 hrs. (mean (SD)) 1606.94 (1087.85)  2392.69 (1881.03) 4456.99 (2416.71) 4678.52 (5828.57)
Amsterdam
VLI Quartiles
1 2 3 4
n 408 406 401 402
Age (%)
18-39 67(16.4) 46 (11.3) 47 (11.7) 38(9.5)
40-49 51(12.5) 47 (11.6) 46 (11.5) 45(11.2)
50-59 68 (16.7) 75 (18.5) 53 (13.2) 62 (15.4)
60-69 82 (20.1) 89 (21.9) 93(23.2) 103 (25.6)
70-79 78 (19.1) 92 (22.7) 93(23.2) 103 (25.6)
80+ 62 (15.2) 57 (14.0) 69 (17.2) 51(12.7)
Gender = Male (%) 270 ( 66.2) 234 (157.6) 230 (57.4) 211 (1 52.5)
ICU Type = mixed surgical-medical (%) 408 (100.0) 406 (100.0) 401 (100.0) 402 (100.0)

Weight (mean (SD))
Height (mean (SD))

Body Surface Area (mean (SD))

Vascular Leak Index (median [IQR])
Apache Score (mean (SD))

First Hematocrit 18 hrs. (mean (SD))
Average Hematocrit 18-36 hrs. (mean (SD))
Hospital Mortality =1 (%)

79.63 (19.33)
174.75 (9.39)

1.95 (0.26)
-5.42[-7.61, -4.31]
19.88 (6.38)

0.41 (0.06)

0.33 (0.05)

44 (10.8)

75.02 (16.10)
172.59 (9.58)

1.89 (0.23)

2.47[-2.92,

20.82 (6.51)
0.38 (0.07)
0.33 (0.06)
54 (13.3)

76.44 (18.35)
173.25 (9.79)
1.91 (0.25)

-2.00] -1.53 [-1.83,-1.23]

21.62 (6.93)
0.36 (0.07)
0.33 (0.06)
76 (19.0)

77.56 (41.34)
171.13 (15.67)
1.89 (0.36)

0.20 [-0.25, 1.11]
21.99 (7.31)

0.33 (0.06)

0.34 (0.06)

97 (24.1)

Total Fluid Balance First 36 hrs. (mean (SD)) 2747.08 (1620.94) 3768.39 (2425.29) 4320.93 (3063.83) 4734.42 (2942.03)

SNUH
VLI Quartiles

1 2 3 4
n 37 44 29 36
Age (mean (SD)) 64.99 (13.91) 61.30 (17.52) 67.43 (14.67) 60.99 (15.96)
Gender = Male (%) 22 (59.5) 22 (50.0) 13 (44.8) 19 (52.8)
icuroom (%)
MICU 19 (51.4) 27 (61.4) 20 (69.0) 24 (66.7)
RICU 4(10.8) 1(2.3) 1(34) 4(11.1)
SICU 14 (37.8) 16 (36.4) 8 (27.6) 8(22.2)
Weight (mean (SD)) 64.16 (12.07) 57.40 (11.69) 59.79 (14.33) 59.42 (12.25)
Height (mean (SD)) 163.68 (8.53) 161.79 (8.63) 162.00 (9.20) 162.97 (8.33)
Body Surface Area (mean (SD)) 1.70 (0.19) 1.60 (0.19) 1.63 (0.23) 1.63 (0.20)

leaking index (median [IQR])

Apache Score (mean (SD))

First Hematocrit 18 hrs. (mean (SD))
Average Hematocrit 18-36 hrs. (mean (SD))
Hospital Mortality = 1 (%)

Total Fluid Balance First 36 hrs. (mean (SD))

-9.22[-20.01, -7.38] -1.43[-2.63,-0.80] 0.31[0.00,0.95] 4.07 [3.25, 5.80]

23.38 (9.14) 27.09 (8.05) 28.34 (9.89) 29.44 (8.60)

36.00 (7.47) 31.34 (5.37) 27.70 (4.19) 23.83 (3.83)

30.59 (6.15) 28.85 (4.42) 28.21 (3.59) 28.68 (3.97)
5(13.5) 11 (25.0) 10 (34.5) 13 (36.1)

925.77 (763.96) 1461.73 (1571.46) 2452.70 (1754.68) 1905.29 (1153.67)





image2.png
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VLI Quartiles VLI Quartiles
1 2 3 4 1 2 3 4
n 352 655 448 551 n 881 1030 730 880
Age (mean (SD)) 6532(16.21) ~ 66.05(15.92)  65.78(16.69)  66.11(15.72) Age (mean (SD)) 64.58 (17.50) 65.93 (16.88) 66.08 (16.83) 66.02 (15.48)
Gender = Male (%) 292 (52.9) 347 (53.0) 226 (50.4) 268 (48.6) Gender = M (%) 536 (60.8) 545 (52.9) 384 (52.6) 432 (49.1)
ICU Type (%)
Cardiac ICU 34(6.2) 40 (6.1) 31(6.9) 27(4.9) ICU Type (%)
CCU-CTICU 36 (6.5) 43 (6.6) 31(6.9) 35 (6.4) CCU 140 (15.9) 139 (13.5) 70 (9.6) 77 (8.8)
CSICU 20 (3.6) 28 (4.3) 14 (3.1) 18 (3.3) CSRU 70(7.9) 114 (11.1) 78 (10.7) 188 (21.4)
CTICU 6(1.1) 5(0.8) 2(0.4) 1(02) MICU 427 (48.5) 491 (47.7) 347 (47.5) 364 (41.4)
Med-Surg ICU 337 (61.1) 370 (56.5) 267 (59.6) 314 (57.0) SICU 111 (12.6) 158 (15.3) 122 (16.7) 157 (17.8)
MICU 79 (14.3) 127 (19.4) 77(17.2) 117 (21.2) TSICU 133 (15.1) 128 (12.4) 113 (15.5) 94 (10.7)
Neuro ICU 6(1.D) 102 6(1.3) 7(13) Weight (mean (SD)) 87.46 (25.27) 88.00 (25.28) 88.27 (25.12) 85.68 (24.56)
SIeu sa(od) . 20(4.5) 32(58) Height (mean (SD)) 170.07 (10.79)  168.35(10.58)  168.59 (10.64)  167.28 (10.48)
Weight (mean (SD)) 84.33 (26.67) 81.44 (26.97) 78.29 (25.37) 79.64 (27.24) . : . : . : : :
Height (mean (SD)) 16934 (1.05)  168.56(1077)  16752(1132)  167.84 (11.93) Body Surface Area (mean (SD)) 2.01(0.32) 2.01(0.31) 2.02 (0.31) 1.98 (0.30)
Body Surface Area (mean (SD)) 1.97 (0.33) 1.93 (0.33) 1.89 (0.32) 1.90 (0.34) Vascular Leak Index. (median [IQR]) -3.85 [-5.63, -2.96] -1.46 [-1.84,-1.22] -0.79 [-1.00, -0.57] 0.32 [-0.03, 0.91]
Vascular Leak Index (mean (SD)) -10.19 (4.84) -3.54 (0.77) -2.12 (0.38) -0.30 (0.83) Oasis Score (mean (SD)) 36.15(7.74) 36.14 (8.40) 37.96 (9.02) 36.26 (7.97)
Charlson Comorbidity Index (mean (SD)) ~ 4.26 (2.96) 4.18 (2.82) 421(2.78) 435 (2.95) Elixhauser Comobordity Index (mean (SD))  9.78 (7.93) 10.24 (8.05) 11.09 (8.26) 11.42 (8.73)
Apache Score (mean (SD)) 7101 (2538) 73122512 7598(27.04)  75.40(26.28) First Hematocrit 18 hrs. (mean (SD)) 37.52 (5.90) 34.42 (7.03) 33.17 (4.60) 28.44 (4.50)
First Hematocrit 18 hrs. (mean (SD)) 38.73(6.65) 36.64 (6.81) 35.89(6.05) 31.86 (5.66) Average Hematocrit 18-36 hrs. (mean (SD))  30.19 (4.60) 30.21 (4.44) 29.48 (4.12) 30.32 (4.00)
Average Hematocrit 18-36 hrs. (mean (SD))  31.22 (5.42) 31.38 (5.53) 30.81 (5.66) 30.80 (5.37) Hospital Mortality = 1 (%) 113 (12.8) 132 (12.8) 128 (17.5) 156 (17.7)

Hospital Mortality = 1 (%) 51(9.2) 83 (12.7) 73 (16.3) 86 (15.6)
Total Fluid Balance First 36 hrs. (mean (SD)) 1699.05 (1187.95) 2522.73 (1877.49) 4528.06 (2474.36) 4839.34 (6779.44)
Total Fluid Balance 36-84 hrs. (mean (SD)) ~ 210.70 (2472.45)  489.36 (2432.89)  1080.83 (2903.87) 1406.46 (2795.93)

Total Fluid Balance First 36 hrs. (mean (SD)) 3826.56 (2647.07) 5529.66 (4780.17) 9728.96 (6559.09) 9831.95 (7638.90)
Total Fluid Balance 36-84 hrs. (mean (SD))  922.01 (3072.38)  1280.48 (3444.42) 1798.29 (3935.24) 1588.50 (4083.89)

Amsterdam SNUH
VLI Quartiles VLI Quartiles
1 2 3 4 1 2 3 )
de o 320 331 321 325 - 3 W % 3
1839 53 (166) 39(118) 20(125) 34.(10.5) Age (mean (SD)) 64.75 (13.51) 61.37 (18.12) 65.16 (14.89)  63.16 (15.08)
40-49 44 (13.8) 41 (12.4) 37(11.5) 36 (11.1) Gender = Male (%) 20 (60.6) 21.(47.7) 8 (40.0) 18 (56.2)
50-59 55(17.2) 65 (19.6) 48 (15.0) 48 (14.8) Unit Type (%)
60-69 62(19.4) 77(23.3) 76 (23.7) 87(26.8) MICU 17 (51.5) 27 (61.4) 12 (60.0) 25 (78.1)
70-79 62 (19.4) 71 (21.5) 72 (22.4) 81(24.9) RICU 4 (12.1) 1(2.3) 1(5.0) 2(6.2)
80+ 44(13.8) 38 (11.5) 48 (15.0) 39 (12.0) SICU 12 (36.4) 16 (36.4) 7 (35.0) 5(15.6)
Gender = Male (%) 217 (67.8) 200 (60.4) 178 (55.5) 173 (53.2) ,
ICU Type = mixed surgical-medical (%) 320 (100.0) 331 (100.0) 321 (100.0) 325 (100.0) Weight (mean (SD)) 65.61 (11.43) 5649 (11.24) 59.73 (11.02) 57.68 (11.38)
Weight (mean (SD)) 8101 (19.89) 75.87 (16.43) 76.08 (17.67) 78.10 (45.30) Height (mean (SD)) 164.22 (8.42) 161.30 (8.15) 162.13 (9.01) 162.57 (8.27)
Height (mean (SD)) 175.27 (9.63) 172.95 (9.62) 173.46 (9.66) 171.50 (14.07) Body Surface Area (mean (SD)) 1.72 (0.18) 1.58 (0.18) 1.64 (0.19) 1.61 (0.19)
Body Surface Area (mean (SD)) 1.97 (0.26) 1.90 (0.24) 1.90 (0.25) 1.90 (0.38) leaking_index (median [IQR]) -11.93 [-20.22, -7.62] -1.49 [-3.43,-0.80] 0.26 [-0.23,0.92] 4.07 [3.05, 5.45]
Vascular Leak Index (median [IQR]) -5.42 [-7.48,-4.32] -2.49[-2.93,-2.07] -1.53[-1.82,-1.22] 0.19[-0.30, 1.08] Apache Score (mean (SD)) 23.09 (9.09) 26.82 (8.36) 25.05 (8.94) 29.09 (8.69)
Apache Score (mean (SD)) 20.21 (6.20) 21.01 (6.43) 21.75 (6.78) 21.72.(6.91) First Hematocrit 18 hrs. (mean (SD)) 36.12 (7.23) 31.70 (6.10) 28.46 (4.58) 24.05 (4.09)
First Hematocrit 18 hrs. (mean (SD)) 0.41(0.06) 0.39/(0.07) 0.36 0.07) 0.2(0.06) Average Hematocrit 18-36 hrs. (mean (SD)) ~ 30.58 (5.47) 29.07 (5.17) 28.73 (4.12) 28.39 (4.05)
Average Hematocrit 18-36 hrs. (mean (SD))  0.33 (0.05) 0.33 (0.06) 0.33 (0.06) 0.33 (0.06)

Hospital Mortality = 1 (%) 4(12.1) 8(18.2) 4 (20.0) 8 (25.0)
Total Fluid Balance First 36 hrs. (mean (SD)) 870.72 (691.13)
Total Fluid Balance 36-84 hrs. (mean (SD))  118.75 (1965.11)

Hospital Mortality = 1 (%) 25(7.8) 31(9.4) 45 ( 14.0) 54 (16.6)
Total Fluid Balance First 36 hrs. (mean (SD)) 2867.69 (1638.20) 3992.18 (2393.31) 4367.60 (2943.16) 4793.85 (2915.66)
Total Fluid Balance 36-84 hrs. (mean (SD))  1663.60 (2394.47) 1756.61 (2467.09) 2270.39 (2622.52) 2204.34 (2944.06)

1406.48 (1546.70) 2610.65 (1983.39) 1681.34 (1042.58)
1294.56 (1745.62) 2028.93 (2711.95) 966.24 (2346.32)
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MIMIC
Mortality (1 = expired, 0 = alive) Mortality (1 = expired, 0 = alive)
0 1 0 1
n 2725 21 n 3343 713
Age (mean (SD)) 64.99 (16.67) 71.26 (14.31) Age (mean (SD)) 64.66 (16.79) 71.42 (14.93)
Gender = Male (%) 1358 (49.8) 285 (54.7) Gender — M (% 1816 (54.3 354 (49,6
ICU Type (%) ender = D(o) (54.3) (49.6)
Cardiac ICU 157 (5.8) 22(42) ICU Type (%)
CCU-CTICU 241 (8.8) 44 (8.4) CCU 395 (11.8) 103 (14.4)
CsICU 104 (3.8) 19 (3.6) CSRU 460 (13.8) 47 (6.6)
CTICU 15 (0.6) 8(1.5) MICU 1565 (46.8) 399 (56.0)
Med-Surg ICU 1497 (54.9) 278 (53.4) SICU 496 (14.8) 103 (14.4)
I;I"C“S’ Icu f;‘ &8)6) i 1( (1602)) Weight (mean (SD)) 86.91 (25.14) 83.91 (24.04)
Weight (mean (SD)) $179 (27.24) 7848 25.15) Height (mean (SD)) 168.75 (10.70) 167.20 (11.05)
Height (mean (SD)) 168.16 (11.14) 168.50 (13.12) Body Surface Area (mean .(SD)) 2.00 (0.31) 1.96 (0.30)
Body Surface Area (mean (SD)) 1.93 (0.34) 1.90 (0.32) Vascular Leak Index (medlan [IQR]) -1.22 [-2.53, -0.43] -1.03 [-2.03, -0.06]
Vascular Leak Index (median [IQR]) -2.79 [-5.63, -1.61] -2.23 [-3.53,-0.79] Oasis Score (mean (SD)) 35.23 (8.32) 40.61 (8.03)
Charlson Comorbidity Index (mean (SD)) 4.07 (2.82) 5.33(2.97) Elixhauser Comobordity Index (mean (SD))  9.88 (8.05) 13.93 (8.77)
Apache Score (mean (SD)) 68.59 (23.83) 94.48 (30.93) First Hematocrit 6 hrs. (mean (SD)) 33.46 (6.63) 32.92 (6.41)
First Hematocrit 18 hrs. (mean (SD)) 35.90 (6.79) 34.78 (6.85) Average Hematocrit 18-36 hrs. (mean (SD))  30.09 (4.38) 30.21 (4.45)
Average Hematocrit 18-36 hrs. (mean (SD)) 3120 (5.38) 31.02 (5.84) Total Fluid Balance First 36 hrs. (mean (SD)) 6658.95 (6108.41) 7711.67 (6758.72)
Total Fluid Balance First 36 hrs. (mean (SD)) 3039.96 (3653.96) 3819.65 (2936.69) .
. VLI Quartiles (%)
VLI Quartiles (%)
| 731 26.8) 82.(15.7) 1 874 (26.1) 141 (19.8)
2 865 (31.7) 131 (25.1) 2 1044 (31.2) 172 (24.1)
3 505 (18.5) 121 (23.2) 3 641 (19.2) 170 (23.8)
4 624 (22.9) 187 (35.9) 4 784 (23.5) 230 (32.3)
Amsterdam SNUH
Mortality (1 = expired, 0 = alive) Mortality (1 = expired, 0 = alive)
n 1346 271 - 107 39
Age (%) A SD 62.59 (15.95 65.52 (15.29
18-39 184 (13.7) 14 (5.2) ge (mean (SD)) 59 (15.95) 52 (15.29)
50-59 228 (16.9) 30 (11.1) icuroom (%)
60-69 315 (23.4) 52(19.2) MICU 62 (57.9) 28 (71.8)
70-79 282 (21.0) 84 (31.0) RICU 7(6.5) 3(7.7)
80+ B ) 171 (12.7) 68 (25.1) SICU 38 (35.5) 8 (20.5)
;}C"Sd;r =Male (/;) camedical 06 226( (5180-(7))0) ;T 5150762(3) Weight (mean (SD)) 58.99 (11.93) 63.10 (14.04)
ype = mixed surgical-medical (% . . .
Weight (mean (SD)) 77.20 (26.87) 77.01 (20.26) Height (mean (SD)) 162.23 (8.48) 163.63 (8.94)
Height (mean (SD)) 173.16 (10.81) 171.81 (14.27) Bod.y Sufface Area (-mean (SD)) 1.62 (0.19) 1.69 (0.22)
Body Surface Area (mean (SD)) 1.91 (0.28) 1.90 (0.28) leaking_index (median [IQR]) -0.80 [-6.65, 0.94] 0.27 [-2.16, 2.82]
Vascular Leak Index (median [IQR]) -1.94[-3.69,-0.96] -1.43 [-2.56,-0.27] Apache Score (mean (SD)) 24.56 (8.30) 33.62 (7.67)
Apache Score (mean (SD)) 20.24 (6.48) 25.23 (7.02) First Hematocrit 18 hrs. (mean (SD)) 30.88 (7.25) 27.38 (5.76)
First Hematocrit 18 hrs. (mean (SD)) 0.37 (0.07) 0.37 (0.07) Average Hematocrit 18-36 hrs. (mean (SD))  29.41 (4.68) 28.32 (4.80)
Average Hematocrit 18-36 hrs. (mean (SD)) ~ 0.33 (0.06) 0.35(0.06) Total Fluid Balance First 36 hrs. (mean (SD)) 1549.88 (1465.55) 1857.72 (1372.30)
Total Fluid Balance First 36 hrs. (mean (SD)) 3648.29 (2552.97) 5077.88 (2950.26) .
. VLI Quartiles (%)
VLI Quartiles (%)
1 364 (27.0) 44 (16.2) ! 32(29.9) >(12.8)
3 325 (24.1) 76 (28.0) 3 19 (17.8) 10 (25.6)
4 305 (22.7) 97 (35.8) 4 23 (21.5) 13 (33.3)





