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Introduction

Arnaoutakis GJ, The Annals of Thoracic Surgery, 2022
Crit Care. 2014; Acta Anaesthesiol Scand. 2016
Interact Cardiovasc Thorac Surg. 2016；J Am Coll Cardiol. 2015

AKI represents a frequent postoperative complication in  ATAAD patients, 
associated with both early and long-term postoperative prognoses.

Other single center study post-operative AKI: 

40-55%

Other cardiac surgery: CABG：10-20%

AVR：17-23%
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Research on the Correlates of AKI Following ATAAD Surgery
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Helgason D, The Annals of Thoracic Surgery,2020 24 

Table 5. Multivariable Analysis for AKI 

Variables OR (95%CI) P value 

Age 1.01 (0.99-1.02) .11 

Male 1.32 (0.95-1.81) .1 

Race    

Black (vs. white) 0.9 (0.6-1.36) .92 

Asian (vs. white) 0.6 (0.32-1.13) .12 

Hypertension 1.61 (1.09-2.36) .02 

Chronic kidney disease 4.08 (2.61-6.39) < .001 

Diabetes mellitus 1.58 (1.05-2.39) .03 

Presenting signs    

CVA 1.34 (0.67-2.67) .4 

Spinal cord ischemia 3.94 (1.44-10.8) .008 

Lower extremity ischemia 2.41 (1.63-3.57) < .001 

Preoperative CT scan  0.54 (0.25-1.13) .1 

Distal extent of dissection   

Aortic arch 0.78 (0.51-1.2) .26 

Abdominal aorta 1.39 (1.0-1.93) .049 

Arch replacement   
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Risk factors for AKI following ATAAD surgery are intricate and diverse.

Introduction
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Etiology of Post-operative AKI
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Patients Basic Conditions（Symptoms、Underlying Disease)

Involvement of renal arteries (renal perfusion)

Operation Factors（CPB time、Aortic-clamp time）

Aortic Dissection Involving Renal Arteries

Early identification of risk factors and timely 
intervention can reduce the incidence.

Introduction
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Patient Inclusion
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Method

Inclusion Criteria Patients with acute Type A aortic dissection who underwent 
surgery at Fuwai Hospital from January 2014 to December 2019.

Exclusion Criteria

1.Patients who did not undergo surgical intervention.
2.Intraoperative mortality.
3.Lack of preoperative or postoperative serum creatinine values.
4.Preoperative use of Continuous Renal Replacement Therapy (CRRT).

Outcome Post-operative AKI
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Baseline Information

6

Method

Characteristic
ML Learning Model

p-value
Outcome

p-value Characteristic
ML Learning Model

p-value
Outcome

p-valueTraining Set
N = 512

Test Set
N = 128

Non-AKI
N=566

AKI
N=74

Training Set 
N = 512

Test Set, 
N = 128

Non-AKI 
N=566

AKI
N=74

Age 47 ± 10 47 ± 11 0.859 46 ± 10 49 ± 11 0.055 WBC 11.8 (9.6, 
14.6)

11.2 
(8.8, 
14.4)

0.092 11.5 (9.4, 
14.2)

13.3 
(10.5, 
17.8)

0.002

BMI 26.1 (24.0, 
28.4)

26.3 (24.0, 
28.4)

0.845 26.1 (23.9, 
28.4)

26.7 (24.5, 
29.3)

0.264 RBC 4.40 ± 0.55 4.35 ±
0.55

0.387 4.39 ±
0.54

4.37 ±
0.64

0.859

Male 401(78.32%
)

104(81.25%
)

0.467 452(79.86%
)

53(71.62%) 0.102 NEUT 1.18 (0.89, 
1.57)

1.19 
(0.82, 
1.66)

0.901 9.4 (7.4, 
12.0)

11.0 (8.5, 
14.9)

0.002

Hypertension 437(85.35%
)

100 
(78.13%)

0.047 475 
(83.92%)

62 
(83.78%)

0.976 LYMPH 1.18 (0.89, 
1.57)

1.19 
(0.82, 
1.66)

0.901 1.20 
(0.89, 
1.58)

1.08 
(0.84, 
1.60)

0.140

Diabetes 17 (3.32%) 3 (2.34%) 0.778 18 (3.18%) 2 (2.70%) >0.999 NLR 8.2 (5.3, 12.6) 8.4 (5.2, 
11.4)

0.443 8.1 (5.1, 
12.3)

9.4 (7.0, 
14.0)

0.008

Marfan Syndrome 41 (8.01%) 17 (13.28%) 0.063 54 (9.54%) 4 (5.41%) 0.244 CRP 16 (5, 71) 26 (8, 
86)

0.151 18 (6, 75) 15 (4, 
105)

0.864

Smoking History 223 
(43.55%)

70 (54.69%) 0.024 268 
(47.35%)

25 
(33.78%)

0.028 ALT 20 (13, 33) 20 (13, 
29)

0.578 20 (13, 
32)

22 (14, 
42)

0.045

CAD 1 (0.20%) 1 (0.78%) 0.360 1 (0.18%) 1 (1.35%) 0.218 AST 21 (15, 31) 21 (16, 
28)

0.909 20 (15, 
29)

28 (19, 
50)

<0.001

Family History of
AA or Aortic
Dissection

8 (1.56%) 1 (0.78%) 0.696 9 (1.59%) 0 (0.00%) 0.608 CKMB 10 (7, 16) 11 (7, 
15)

0.854 10 (7, 15) 14 (8, 25) 0.005

Previous Cardiac
Surgery

16 (3.13%) 5 (3.91%) 0.588 19 (3.36%) 2 (2.70%) >0.999 LDH 193 (161, 
240)

194 
(159, 
231)

0.488 188 (158, 
232)

224 (185, 
312)

<0.001

Debakey-I 488 
(95.31%)

115 
(89.84%)

0.018 532 
(93.99%)

71 
(95.95%)

0.790 D-dimer 6.8 (3.1, 17.4) 6.4 (2.9, 
15.0)

0.492 6.2 (2.9, 
16.2)

12.7 (4.0, 
20.0)

0.004

Time to Surgery 53 (33, 96) 66 (36, 144) 0.034 57 (34, 102) 46 (31, 82) 0.027 PLT 173 (139, 
214)

179 
(142, 
221)

0.468 173 (143, 
210)

153 (129, 
193)

0.012
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Features Selection and Correlations
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Result

Extract Features Could be Recognized
As Independent Risk Factors
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Model Evaluation

8

Result

XGB 

AUC 值越大，模型性能越好。当 AUC 等于 1 时，表示模型完美分类。当 AUC 等于 
0.5 时，表示模型等于随机猜测。

AUC 对于不平衡数据集更加鲁棒，因为它不受类别分布的影响。在不平衡问题中，
模型的准确率可能不是一个好的性能度量，但 AUC 通常能提供更好的信息。

ACC (Accuracy)：

ACC 衡量的是分类模型在整个数据集上正确分类的比例，通常用于二分类和多分类
问题。

ACC 等于正确分类的样本数除以总样本数，通常表示为百分比。例如，ACC 为 0.85 
表示模型在测试数据中正确分类了 85% 的样本。

ACC 直观，容易理解，但在处理不平衡数据集时可能会误导。当数据集中某一类别
的样本数量明显多于另一类时，一个简单的模型将倾向于预测为占多数的类别，这可
能导致高 ACC，但模型性能实际上很差。

因此，在不平衡数据集中，AUC 或其他类别不平衡敏感的指标可能更具信息价值。

AUC 是一种用于评估分类模型性能的指标，特别适用于处理不平衡数据集，它测量了模
型正确排序正类别样本的能力。ACC 是一种简单的度量分类模型整体准确性的指标，但
在处理不平衡数据时需要谨慎使用，因为它可能会产生误导。选择哪个指标取决于问题的
特点和数据的分布。

AUC ACC

LightGBM 0.8874213836477987 0.8676470588235294

LogisticRegression 0.8433962264150944 0.8014705882352942

XGBoost 0.879245283018868 0.8455882352941176

ROC Curve

LightGBM>XGBoost>LR
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Result

Decision Curve

LGB

XGBoost LR LightGBM
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Model Explanation
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Result

SHAP

XGBoost LR LightGBM
Logistic
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Conclusion
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Perioperative highly correlated indicators can serve as independent risk 

factors for postoperative Acute Kidney Injury (AKI) in Acute Type A Aortic 

Dissection (ATAAD).

Machine Learning (ML) models demonstrate superior predictive efficacy 

compared to traditional methods.
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