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Supplementary Figure S1. Sensitivity analysis of the incidence of Myocardial Injury. (A) Leave-one-out sensitivity analysis. The forest plot illustrates the stability of the summary effect estimate by sequentially omitting one study at a time. Grey squares represent the recalculated pooled risk ratio (RR) after the exclusion of the corresponding study listed on the left, and horizontal lines denote the 95% confidence intervals (CIs). (B) Sensitivity analysis excluding studies with a high risk of bias. The forest plot demonstrates the pooled RR and 95% CI after the removal of trials evaluated as having an overall high risk of bias. Green squares represent the RR of the individual remaining studies, with the size of each square proportional to its statistical weight. The solid vertical line represents the line of no effect (RR = 1.0), and the diamonds represent the overall pooled estimates. CI, confidence interval; RR, risk ratio.
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Supplementary Figure S2. The contour-enhanced funnel plot for the assessment of potential publication bias. The plots evaluate the incidence of the primary outcomes: (A) myocardial injury, (B) POD, and (C) AKI. Blue circles represent individual studies included in each respective meta-analysis. The central vertical dotted line indicates the pooled RR estimated from the random-effects model, and the diagonal dotted lines represent the pseudo-95% confidence limits. The background contours demarcate different levels of statistical significance: the central white region indicates P > 0.1, whereas the progressively darker grey regions indicate 0.05 < P < 0.1, 0.01 < P < 0.05, and P < 0.01, respectively. RR, risk ratio.
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Supplementary Figure S3. Sensitivity analysis of the incidence of POD. (A) Leave-one-out sensitivity analysis. The forest plot illustrates the stability of the summary effect estimate by sequentially omitting one study at a time. Grey squares represent the recalculated pooled risk ratio (RR) after the exclusion of the corresponding study listed on the left, and horizontal lines denote the 95% confidence intervals (CIs). (B) Sensitivity analysis excluding studies with a high risk of bias. The forest plot demonstrates the pooled RR and 95% CI after the removal of trials evaluated as having an overall high risk of bias. Green squares represent the RR of the individual remaining studies, with the size of each square proportional to its statistical weight. The solid vertical line represents the line of no effect (RR = 1.0), and the diamonds represent the overall pooled estimates. CI, confidence interval; RR, risk ratio.
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Supplementary Figure S4. Sensitivity analysis of the incidence of AKI. (A) Leave-one-out sensitivity analysis. The forest plot illustrates the stability of the summary effect estimate by sequentially omitting one study at a time. Grey squares represent the recalculated pooled risk ratio (RR) after the exclusion of the corresponding study listed on the left, and horizontal lines denote the 95% confidence intervals (CIs). (B) Sensitivity analysis excluding studies with a high risk of bias. The forest plot demonstrates the pooled RR and 95% CI after the removal of trials evaluated as having an overall high risk of bias. Green squares represent the RR of the individual remaining studies, with the size of each square proportional to its statistical weight. The solid vertical line represents the line of no effect (RR = 1.0), and the diamonds represent the overall pooled estimates. CI, confidence interval; RR, risk ratio.
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Supplementary Figure S5. Forest plot of the effect of the intervention on the length of hospital stay. Squares represent the mean difference (MD) of individual studies, with the size of each square proportional to its statistical weight. Horizontal lines indicate the 95% confidence intervals (CIs). The diamond represents the pooled MD and its 95% CI. CI, confidence interval; MD, mean difference.
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Supplementary Figure S6. Leave-one-out sensitivity analysis of the incidence of SSI. The forest plot illustrates the stability of the summary effect estimate by sequentially omitting one study at a time. Grey squares represent the recalculated pooled risk ratio (RR) after the exclusion of the corresponding study listed on the left, and horizontal lines denote the 95% confidence intervals (CIs).
image4.tiff
Study Omitted

Omitting 2017-Futier
Omitting 2017-Wu
Omitting 2021-Wanner
Omitting 2024-Nicklas

Omitting 2024-Marcucci 4'———

Omitting 2024-Bergholz
Omitting 2025-Pang
Omitting 2025-Zhao
Omitting 2025-Fang
Omitting 2025-Kant
Omitting 2025-Saugel
Omitting 2025-Wang
Omitting 2026-Li

Random effects model

Leave-One-Out Meta-Analysis

—_

S SR

S S —

- 5

R N S

RN E—

R S

_

S E—

_—

[ SR W—

R RN W

’:—-

I
0.8

1
1 1.25

Pooled RR

95% CI P-value

0.99 [0.89-1.10]
0.93 [0.80-1.09]
0.90 [0.76-1.07]
0.91 [0.78-1.07]
0.88 [0.74-1.04]
0.92 [0.79-1.07]
0.92 [0.79-1.07]
0.89 [0.76-1.05]
0.93 [0.82-1.06]
0.92 [0.78-1.08]
0.89 [0.77-1.02]
0.92 [0.79-1.07]
0.91 [0.78-1.07]

0.92 [0.79-1.06]

Favors Intensive group  Favors Standard group

Intensive group Standard group

Study Events
2024-Marcucci 530
2025-Kant 49
2025-Zhao 68
2025-Saugel 72
2017-Wu 40
2021-Wanner 96
2017-Futier 48
2025-Pang 10
2025-Wang 0
2025-Fang 3
2024-Bergholz 3
Random effects model

Total

3502
1618
693
566
416
225
147
89
7
50
53

7430

Events

505
58
62
58
31

104
7
14

1
10
4

Heterogeneity: /° = 46.4%, t° = 0.0225, p = 0.0448
Test for overall effect: tio = -1.28 (p = 0.2298)

Total Risk Ratio RR
3504 1.05
1629 0.85
685 1.08
567 1.24
230 0.71
226 0.93
145 0.67
90 0.72
71 0.33
50 0.30
44 0.62
7241 4 0.91
|
01 0512 10

95% ClI

[0.94-1.18]
[0.59-1.24]
[0.78-1.50]
[0.90-1.72]
[0.46-1.11]
[0.75-1.14]
[0.50-0.89]
[0.34-1.54]
[0.01-8.05]
[0.09-1.03]
[0.15-2.63]

[0.76-1.08]

0.8882
0.3404
0.2213
0.2158
0.1106
0.2369
0.2603
0.1455
0.2710
0.2726
0.0887
0.2265
0.2206

0.2096

Weight

22.5%
9.9%
11.5%
11.6%
8.0%
17.3%
13.3%
3.4%
0.2%
1.4%
1.0%

100.0%




image5.tiff
Study

2023-Marcucci
2025-Kant
2024-Nicklas
2021-Hu
2017-Futier
2025-Huang
2025-Pang
2020-Xu
2026-Li
2025-Wang
2022-Zhang
2018-Langer
2025-Fang

Intensive group
SD Total Mean

Total

3742
1618
166
155
147
94
89
100
74
7
53
50
50

Random effects model 6409
Heterogeneity: /* = 49.7%, t* = 0.1271, p = 0.0212
Test for overall effect: t;, = -0.56 (p = 0.5847)

Mean

4.00
3.00
11.00
12.00
12.00
4.00
14.00
13.50
18.00
7.00
13.00
5.00
11.00

3.7000
2.9600
6.6700
4.5000
8.9000
2.2200
3.7000
4.7500
5.9300
1.4800
2.5900
4.4500
5.1900

Standard group

3748
1629
162
143
145
94
90
50
70
71
55
51
50

6358

4.00
3.00
10.00
12.00
14.00
5.00
13.00
15.00
20.00
7.00
13.00
5.00
11.00

SD

3.6300
2.2200
5.1900
4.5000

11.8600 ———=———

2.2200
2.9600
5.0000

0.7400
2.9600
2.9600
5.1900

Mean Difference

—&

MD

0.00
0.00
1.00
0.00
-2.00
-1.00
1.00
-1.50
-2.00
0.00
0.00
0.00
0.00

-0.10

95% Cl  Weight

[-0.17-0.17] 19.0%
[-0.18-0.18] 18.8%
[-0.29-2.29] 4.5%
[-1.02-1.02] 6.4%
[4.41-0.41] 1.6%
[-1.63--0.37] 11.0%
[0.02-1.98] 6.8%
[-8.17-0.17] 3.0%
[-4.48-0.48] 1.5%
[-0.38-0.38] 15.4%
[-1.05-1.05] 6.2%
[-1.48-1.48] 3.7%
[-2.03-2.03] 2.1%

[-0.50- 0.30] 100.0%




image6.tiff
Study Omitted Leave-One-Out Meta-Analysis Pooled RR

Omitting 2017-Futier ——

Omitting 2025-Saugel — .
Omitting 2017-Wu —=—
Omitting 2025-Zhao —
Omitting 2025-Fang —

Random effects model ~ —i—
T T 1

0.5 1 2
Favors Intensive group  Favors Standard group

0.64 [0.47-0.87]
0.65 [0.53-0.80]
0.61 [0.53-0.70]
0.65 [0.48-0.88]
0.64 [0.50-0.81]

0.64 [0.53-0.76]

95% CI P-value

0.0194
0.0069
0.0014
0.0195
0.0100

0.0024




image1.emf

image2.emf

image3.emf

