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Supplementary Table 1 Trends in fluids and RBC transfusion by year
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Supplementary Table 2 Adjusted associations of fluids with AKI in Multivariable logistic regression. In Adjusted 1 model, Synthetic colloids were analyzed as a single combined exposure. In Adjusted 2 model, on the other hand, hydroxyethyl starch and pentastarch were analyzed as individual variables.
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Supplementary Table 3 Adjusted associations of fluids with dialysis in Multivariable logistic regression. In Adjusted 1 model, Synthetic colloids were analyzed as a single combined exposure. In Adjusted 2 model, on the other hand, hydroxyethyl starch and pentastarch were analyzed as individual variables.
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Supplementary Table 4 Mortality and length of stay by year
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Supplementary Table 5 Subgroup analyses for AKI
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Supplementary Table 6 Subgroup analyses for dialysis

Supplementary Table 7
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Supplementary Table 7 Multivariable logistic regression analyses for in-hospital mortality
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n N (%) OR P OR P n N (%) OR P OR P

Total

1,022 55,745 (1.8) 1,691 57,183 (3.0)

  Age

 <40 (Ref)

 40-49

 50-64

 ≥65

  Sex

Male (Ref)

723 37,736

(1.9)

0.036 0.040 1,013 31,592

(3.2)

0.036 0.010

Female

299 18,009

(1.7)

0.86 0.75 0.99 0.86 0.75 0.99 678 25,591

(2.6)

0.82 0.74 0.91 0.87 0.79 0.97

  Type of surgery

 Valve surgery (Ref) 207 17,388 (1.2)

<.001 <.001

322 13,316 (2.4)

0.002 0.003

 On-pump CABG 165 6,889 (2.4)

2.04 1.66 2.50 1.20 0.96 1.50

274 8,844 (3.1)

1.29 1.10 1.52 1.15 0.97 1.36

 Off-pump CABG  213 11,395 (1.9)

1.58 1.30 1.92 1.33 1.06 1.66

458 14,774 (3.1)

1.29 1.12 1.49 1.36 1.16 1.60

 Thoracic aorta surgery 80 2,631 (3.0)

2.60 2.00 3.38 2.22 1.69 2.90

95 2,952 (3.2)

1.34 1.06 1.69 1.29 1.02 1.64

 Combined surgery 357 17,442 (2.0)

1.73 1.46 2.06 1.56 1.31 1.86

542 17,297 (3.1)

1.31 1.13 1.50 1.21 1.05 1.39

  Comorbidities

Hypertension 582 24,251 (2.4)

1.74 1.53 1.97 <.001 1.18 1.03 1.36 0.019*

1,283 37,881 (3.4)

1.62 1.45 1.82 <.001 1.32 1.17 1.49 <.001***

Dyslipidemia 369 15,139 (2.4)

1.53 1.34 1.74 <.001 0.93 0.80 1.09 0.357

826 25,278 (3.3)

1.21 1.10 1.34 <.001 0.93 0.83 1.03 0.144

Diabetes mellitus 325 9,446 (3.4)

2.33 2.04 2.67 <.001 1.74 1.48 2.04 <.001***

651 16,368 (4.0)

1.58 1.43 1.75 <.001 1.30 1.17 1.45 <.001***

Chronic kidney disease 265 1,462 (18.1)

15.65 13.46 18.21 <.001 12.14 10.29 14.32 <.001***

460 3,218 (14.3)

7.14 6.38 8.01 <.001 6.17 5.48 6.95 <.001***

Cerebrovascular disease 144 6,128 (2.3)

1.34 1.12 1.60 0.001 0.95 0.79 1.15 0.594

464 12,879 (3.6)

1.31 1.18 1.46 <.001 1.10 0.98 1.23 0.116

COPD 33 2,183 (1.5)

0.82 0.58 1.16 0.254 0.67 0.47 0.97 0.032*

195 5,754 (3.4)

1.17 1.01 1.36 0.042 1.04 0.89 1.22 0.599

Chronic hepatitis 69 3,238 (2.1)

1.18 0.92 1.51 0.194 0.87 0.67 1.13 0.287

115 3,635 (3.2)

1.08 0.89 1.31 0.448 0.88 0.72 1.08 0.214

Liver cirrhosis 30 794 (3.8)

2.14 1.48 3.10 <.001 1.58 1.06 2.36 0.024*

45 794 (5.7)

2.00 1.47 2.71 <.001 1.75 1.27 2.41 <.001***

  Fluid

  Isotonic fluid 1,022 55,744

(1.8)

1,691 57,181

(3.0)

    0.9% saline 1,022 55,703

(1.8)

1,691 57,155

(3.0)

    Lactated Ringer's solution 791 43,598

(1.8) 0.95 0.82 1.11 0.526 1.03 0.88 1.20 0.739

1,300 45,797

(2.8) 0.82 0.73 0.92 <.001 0.84 0.75 0.95 0.004**

    Plasma solution A  940 50,242

(1.9) 1.26 1.00 1.58 0.046 1.27 1.00 1.62 0.050

1,538 51,688

(3.0) 1.07 0.90 1.27 0.427 1.00 0.84 1.20 0.990

Colloid 995 54,264

(1.8)

1,660 55,738

(3.0)

 Synthetic colloid 828 45,850

(1.8)

0.92 0.79 1.08 0.298 1.09 0.92 1.29 0.320

1,335 45,560

(2.9)

0.96 0.85 1.08 0.451 1.07 0.95 1.21 0.279

    Hydroxyethyl starch 751 41,860

(1.8) 0.92 0.80 1.06 0.230

1,241 41,877

(3.0) 1.01 0.90 1.12 0.884

    Pentastarch 181 9,177

(2.0) 1.09 0.93 1.29 0.278

275 9,322

(3.0) 1.00 0.87 1.14 0.964

    Dextran 1 22

(4.5)

0 9

(0.0)

 Human serum albumin 906 46,971

(1.9) 1.47 1.21 1.78 <.001 1.38 1.11 1.71 0.004**

1,532 49,232

(3.1) 1.57 1.33 1.86 <.001 1.59 1.33 1.90 <.001***

 Transfusion

    RBC 973 44,511 (2.2)

5.10 3.83 6.80 <.001 4.18 3.12 5.60 <.001***

1,652 51,981 (3.2)

4.35 3.16 5.98 <.001 3.70 2.68 5.12 <.001***

*p<0.05 **p<0.01 ***p<0.001



Outcome: AKI Unadjusted

95% CI

(Reference)

Adjusted

95% CI

(Reference)

(Reference)

Subgroup1: Age

＜

65

n= 55,745



(Reference)

Subgroup1: Age 

≥

65

n= 57,183

Outcome: AKI Unadjusted Adjusted

95% CI 95% CI



(Reference)



(Reference)



(Reference) (Reference)
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n N (%) OR P OR P n N (%) OR P OR P

Total

448 55,745 (0.8) 741 57,183 (1.3)

  Age

 <40 (Ref)

 40-49

 50-64

 ≥65

  Sex

Male (Ref)

315 37,736

(0.8)

0.234 0.900 446 31,592

(1.4)

0.007 0.728

Female

133 18,009

(0.7)

0.88 0.72 1.08 1.01 0.82 1.26 295 25,591

(1.2)

0.81 0.70 0.94 0.97 0.83 1.14

  Type of surgery

 Valve surgery (Ref) 75 17,388 (0.4)

<.001 <.001 123 13,316

(0.9)

<.001 <.001

 On-pump CABG 90 6,889 (1.3)

3.06 2.25 4.16 1.70 1.21 2.38 124 8,844

(1.4)

1.53 1.19 1.96 1.40 0.97 2.03

 Off-pump CABG 123 11,395 (1.1)

2.52 1.89 3.36 2.05 1.46 2.88 233 14,774

(1.6)

1.72 1.38 2.14 1.26 1.00 1.57

 Thoracic aorta surgery 28 2,631 (1.1)

2.48 1.61 3.84 2.01 1.28 3.16 39 2,952

(1.3)

1.44 1.00 2.06 1.40 0.97 2.03

 Combined surgery 132 17,442 (0.8)

1.76 1.32 2.34 1.55 1.16 2.07 222 17,297

(1.3)

1.39 1.12 1.74 1.26 1.00 1.57

  Comorbidities

Hypertension 293 24,251 (1.2)

2.47 2.03 3.01 <.001 1.30 1.03 1.62 0.025*

571 37,881 (1.5)

1.72 1.45 2.05 <.001 1.25 1.04 1.50 0.018*

Dyslipidemia 188 15,139 (1.2)

1.95 1.62 2.36 <.001 0.82 0.65 1.03 0.084

378 25,278 (1.5)

1.32 1.14 1.52 <.001 0.93 0.79 1.09 0.366

Diabetes mellitus 170 9,446 (1.8)

3.03 2.50 3.68 <.001 1.52 1.20 1.93 <.001***

291 16,368 (1.8)

1.62 1.40 1.88 <.001 1.15 0.98 1.35 0.093

Chronic kidney disease 211 1,462 (14.4)

38.46 31.69 46.69 <.001 28.48 22.89 35.42 <.001***

305 3,218 (9.5)

12.85 11.05 14.95 <.001 11.61 9.89 13.63 <.001***

Cerebrovascular disease 70 6,128 (1.1)

1.51 1.16 1.95 0.002 0.84 0.64 1.11 0.225

215 12,879 (1.7)

1.41 1.20 1.66 <.001 1.09 0.92 1.29 0.303

COPD 13 2,183 (0.6)

0.73 0.42 1.27 0.270 0.58 0.33 1.03 0.063

88 5,754 (1.5)

1.21 0.97 1.51 0.099 1.05 0.83 1.32 0.695

Chronic hepatitis 36 3,238 (1.1)

1.42 1.01 2.00 0.044 0.96 0.66 1.38 0.807

46 3,635 (1.3)

0.97 0.72 1.32 0.869 0.77 0.56 1.05 0.098

Liver cirrhosis 13 794 (1.6)

2.09 1.20 3.64 0.009 1.26 0.69 2.31 0.452

19 794 (2.4)

1.89 1.19 3.00 0.007 1.61 0.99 2.61 0.057

  Fluid

  Isotonic fluid 448 55,744

(0.8)

741 57,181

(1.3)

    0.9% saline 448 55,703

(0.8)

741 57,155

(1.3)

    Lactated Ringer's solution 315 43,598

(0.7) 0.66 0.54 0.81 <.001 0.70 0.57 0.88 0.002**

519 45,797

(1.1) 0.58 0.49 0.68 <.001 0.58 0.49 0.68 <.001***

    Plasma solution A  402 50,242

(0.8) 0.96 0.70 1.30 0.778 1.03 0.74 1.45 0.853

645 51,688

(1.2) 0.71 0.57 0.88 0.002 0.67 0.53 0.85 <.001***

Colloid 434 54,264

(0.8)

726 55,738

(1.3)

 Synthetic colloid 355 45,850

(0.8)

0.82 0.65 1.03 0.095 1.03 0.80 1.32 0.808

590 45,560

(1.3)

1.00 0.83 1.19 0.972 1.10 0.91 1.33 0.331

    Hydroxyethyl starch 330 41,860

(0.8) 0.93 0.75 1.14 0.482

553 41,877

(1.3) 1.08 0.91 1.27 0.388

    Pentastarch 63 9,177

(0.7) 0.83 0.63 1.08 0.170

96 9,322

(1.0) 0.76 0.61 0.95 0.013

    Dextran 0 22

(0.0)

0 9

(0.0)

 Human serum albumin 393 46,971

(0.8) 1.34 1.01 1.77 0.044 1.46 1.06 2.00 0.021*

667 49,232

(1.4) 1.46 1.15 1.86 0.002 1.67 1.29 2.17 <.001***

 Transfusion

    RBC 441 44,511 (1.0)

16.04 7.60 33.85 <.001 11.27 5.31 23.94 <.001***

736 51,981 (1.4)

14.92

6.19

35.96 <.001 11.43 4.72 27.67 <.001***

*p<0.05 **p<0.01 ***p<0.001



(Reference) (Reference)



(Reference)



(Reference)

Subgroup1: Age

＜

65

n= 55,745

Subgroup1: Age

 ≥

65

n= 57,183

95% CI



Adjusted

95% CI

Unadjusted



(Reference) (Reference) (Reference)



Outcome: Dialysis Unadjusted Outcome: Dialysis

95% CI

Adjusted

95% CI

(Reference)
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n N (%) OR P OR P

  Age

 <40 (Ref) 177 6,617 (2.7)

<.001 <.001

 40-49 318 10,256 (3.1)

1.16 0.97 1.40 1.12 0.93 1.35

 50-64 1,469 38,872 (3.8)

1.43 1.22 1.67 1.40 1.19 1.65

 ≥65 5,176 57,183 (9.1)

3.62 3.11 4.21 3.21 2.74 3.76

  Sex

Male (Ref)

3,855 69,328

(5.6)

<.001 0.245

Female

3,285 43,600

(7.5)

1.38 1.32 1.45 1.03 0.98 1.09

  Type of surgery

 Off-pump CABG (Ref) 655 26,169 (2.5)

<.001 <.001

 On-pump CABG 1,261 15,733 (8.0)

3.39 3.08 3.74 2.47 2.24 2.74

 Valve surgery 1,231 30,704 (4.0)

1.63 1.48 1.79 1.49 1.34 1.65

 Thoracic aorta surgery 984 5,583 (17.6)

8.33 7.51 9.25 6.61 5.91 7.38

 Combined surgery 3,009 34,739 (8.7)

3.69 3.39 4.03 2.97 2.71 3.27

  Comorbidities

Hypertension 4,279 62,132 (6.9)

1.24 1.18 1.30 <.001 0.98 0.93 1.03 0.382

Dyslipidemia 2,429 40,417 (6.0)

0.92 0.87 0.97 0.001 0.80 0.76 0.85 <.001***

Diabetes mellitus 1,691 25,814 (6.6)

1.05 0.99 1.11 0.087 1.09 1.02 1.16 0.007**

Chronic kidney disease 616 4,680 (13.2)

2.36 2.16 2.58 <.001 2.08 1.89 2.28 <.001***

Cerebrovascular disease 1,497 19,007 (7.9)

1.34 1.26 1.42 <.001 1.14 1.07 1.21 <.001***

COPD 695 7,937 (8.8)

1.47 1.35 1.59 <.001 1.14 1.05 1.24 0.003**

Chronic hepatitis 476 6,873 (6.9)

1.11 1.01 1.22 0.034 0.98 0.89 1.09 0.714

Liver cirrhosis 191 1,588 (12.0)

2.05 1.76 2.39 <.001 1.94 1.64 2.28 <.001***

  Fluid

  Isotonic fluid 7,139 112,925

(6.3)

    0.9% saline 7,138 112,858

(6.3)

    Lactated Ringer's solution 5,743 89,395

(6.4) 1.09 1.02 1.16 0.006 1.13 1.06 1.20 <0.001***

    Plasma solution A  6,569 101,930

(6.4) 1.26 1.15 1.37 <.001 1.03 0.94 1.13 0.492

Colloid 7,077 110,002

(6.4)

 Synthetic colloid 6,138 91,410

(6.7)

1.47 1.38 1.58 <.001 1.56 1.45 1.68 <.001***

    Hydroxyethyl starch 5,785 83,737

(6.9) 1.52 1.43 1.62 <.001

    Pentastarch 1,518 18,499

(8.2) 1.41 1.33 1.50 <.001

    Dextran 5 31

(16.1)

 Human serum albumin 6,706 96,203

(7.0) 2.81 2.55 3.10 <.001 1.64 1.48 1.82 <.001***

 Transfusion

    RBC 7,105 96,492 (7.4)

37.24 26.71 51.93 <.001 21.34 15.28 29.78 <.001***

*p<0.05 **p<0.01 ***p<0.001

(Reference)

(Reference)



Outcome: In-hospital mortality Unadjusted

95% CI

(Reference)

Adjusted

95% CI

(Reference)

(Reference)

(Reference)


image1.emf
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

 Isotonic fluid 112,925 (100.0) 13,655 (100.0) 13,584 (100.0) 13,258 (100.0) 13,249 (100.0) 15,646 (100.0) 16,918 (100.0) 17,389 (100.0) 9,226 (100.0)

    0.9% saline 112,858 (99.9) 13,646 (99.9) 13,572 (99.9) 13,249 (99.9) 13,222 (99.8) 15,646 (100.0) 16,917 (100.0) 17,381 (100.0) 9,225 (100.0)

    Lactated Ringer's solution 89,395 (79.2) 10,498 (76.9) 11,430 (84.1) 11,082 (83.6) 10,774 (81.3) 12,505 (79.9) 13,041 (77.1) 13,293 (76.4) 6,772 (73.4)

    Plasma solution A  101,930 (90.3) 9,510 (69.6) 10,207 (75.1) 10,978 (82.8) 12,276 (92.7) 15,502 (99.1) 16,862 (99.7) 17,373 (99.9) 9,222 (100.0)

 Synthetic colloid 91,410 (80.9) 13,171 (96.4) 13,018 (95.8) 12,624 (95.2) 11,456 (86.5) 12,308 (78.7) 11,716 (69.3) 11,367 (65.4) 5,750 (62.3)

    Hydroxyethyl starch 83,737 (74.2) 11,963 (87.6) 11,887 (87.5) 12,076 (91.1) 10,603 (80.0) 11,033 (70.5) 10,541 (62.3) 10,410 (59.9) 5,224 (56.6)

    Pentastarch 18,499 (16.4) 3,438 (25.2) 3,197 (23.5) 2,447 (18.5) 2,286 (17.3) 2,470 (15.8) 2,211 (13.1) 1,630 ( 9.4 ) 820 ( 8.9 )

    Dextran 31 ( 0.0 ) 15 ( 0.1 ) 4 ( 0.0 ) 6 ( 0.0 ) 2 ( 0.0 ) 0 ( 0.0 ) 1 ( 0.0 ) 3 ( 0.0 ) 0 ( 0.0 )

 Human albumin 96,203 (85.2) 10,325 (75.6) 11,450 (84.3) 11,385 (85.9) 10,932 (82.5) 12,969 (82.9) 15,079 (89.1) 15,618 (89.8) 8,445 (91.5)

 RBC Transfusion 96,492 (85.4) 11,789 (86.3) 12,126 (89.3) 11,772 (88.8) 11,557 (87.2) 13,208 (84.4) 14,259 (84.3) 14,261 (82.0) 7,520 (81.5)

2015-2016

2017-2018

2019-2020 2021



Total

2007-2008

2009-2010

2011-2012

2013-2014
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  Isotonic fluid - -

     0.9%  saline - -

     Lactated Ringer's solution 0.029 0.025

     Plasma solution A  0.239 0.198

  Synthetic colloid 0.142 -

     Hydroxyethyl starch - 0.064

     Pentastarch - 0.079

     Dextran - -

  Human albumin <.001 <.001

  RBC transfusion <.001 <.001

p-value

Adjusted 2 - Starchs

OR (95% CI)

-

0.9 (0.82 - 0.99)

1.09 (0.94 - 1.26)

Outcome: AKI

Adjusted 1 - Synthetic colloid

OR (95% CI)

-

-

-

1.52 (1.32 - 1.74)

4.05 (3.26 - 5.03)

-

1.52 (1.32 - 1.74)

4.04 (3.25 - 5.02)

1.08 (0.98 - 1.19)

-

-

1.09 (1.00 - 1.19)

1.10 (0.99 - 1.22)

p-value

-

-

0.9 (0.82 - 0.99)

1.10 (0.95 - 1.27)
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  Isotonic fluid - -

     0.9%  saline - -

     Lactated Ringer's solution <.001 <.001

     Plasma solution A  0.010 0.007

  Synthetic colloid 0.372 -

     Hydroxyethyl starch - 0.153

     Pentastarch - 0.210

     Dextran - -

  Human albumin <.001 <.001

  RBC transfusion <.001 <.001

p-value

-

-

-

0.61 (0.54 - 0.70)

0.78 (0.64 - 0.94)

Outcome: Dialysis

Adjusted 1 - Synthetic colloid

OR (95% CI)

0.77 (0.63 - 0.93)

-

1.60 (1.31 - 1.96)

11.72 (6.61 - 20.78)

1.07 (0.92 - 1.24)

-

Adjusted 2 - Starchs

OR (95% CI)

p-value

-

-

0.62 (0.55 - 0.71)

11.78 (6.64 - 20.89)

-

1.11 (0.96 - 1.27)

0.89 (0.75 - 1.07)

-

1.60 (1.31 - 1.96)
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Total
n N )

2007-2008
N )

2009-2010
Xt

927

2011-2012
Nt
13258 (70)

2013-2014
n N )
907 13249 (68)

2015-2016
n N ()
960 15647 (61)

2017-2018
n N )
1030 16918 (61)

2019-2020
n N )
1090 17389 (63)
1620 17389 (93)

2021

n N_ )
547 926 (59)
279226 ©.0)

In-hospital mortality (VN (%))
One-yeu morality (WN (%))
Hospital stay (day)

Mean=SD

Median (Q1, Q3)
1CU stay (day)

Mean +SD

Median (Q1. Q3)

TU0 1298 (6.3)
10391 112928 ©9.2)

52551 99.69
15012,28)

36111507
20,5

820
1192

13657 (60)

13657 (87) 1242 13584

3053 7493
19(13.30)

091548
302.5)

859

1358 (63)

30901 7348
19013, 30)

©1) 1322 13258 (10.0)

3468112636
19(13.30)

608+ 16.56
3(2.5)

1278 13219 (9.6)

36091 117.39
18013, 29)

579+ 1545
3.5)

1393 15647 (89)

3467112395
17012.27)

547+ 15.87
2(L.5)

1520 16918 (90)

32341 10079
1702.27)

51741665
2(L4)

31521 86.92
16(12.26)

5341371
2(1.4)

2850 1 G0.57
16012,24)

5041292
2(L4)





