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Construction of A Risk Prediction Model for Peritoneal Dialysis — Associated Intra — Abdominal Infection
XU Tao,GE Qimin ,HUANG Lei, WANG Aming,WEI Xiao,SONG Lu
(Yancheng First Hospital ,Affiliated Hospital of Nanjing University Medical School - The First People's Hospital of Yancheng,Yancheng,Jiangsu,
China  224000)

Abstract: Objective To construct a risk prediction model for peritoneal dialysis — associated intra — abdominal infection and
identify key predictors. Methods A retrospective study was conducted,a total of 232 patients who underwent peritoneal dialysis in
the department of nephrology of the hospital from January 2022 to August 2024 were selected. They were divided into the infection
group (n = 64) or the non — infection group (n = 168) according to the whether intra — abdominal infection occurred after
peritoneal dialysis. Datas including demographic characteristics, past medical history, and laboratory test indexes were collected.
Following centralized and standardized preprocessing,the data were randomly split into a training set and a test set at a ratio of 7:
3. Four machine learning models were constructed:eXtreme Gradient Boosting (XGBoost) , Logistic Regression (LR), Random Forest
(RF),and Support Vector Machine (SVM). The model performance was evaluated using the receiver operating characteristic (ROC)
curve to identify the optimal model, which was subsequently validated with a calibration curve. Results In the test set,the LR
model demonstrated the best overall performance, with area under the curve (AUC) of 0.878, sensitivity of 0.814, specificity of
0.579, accuracy of 0.688,and F1 — score of 0.629. The calibration curve showed a slope of 0.967 (ideal value = 1.0),an
intercept of 0.014 C(ideal value = 0.0),and R? = 0.875. The five most important variables identified by the LR model were
diabetic retinopathy, potassium ion concentration, diabetic nephropathy, total cholesterol, and serum phosphorus concentration.
Conclusion The LR model demonstrates good performance in predicting the risk of intra — abdominal infection in patients
undergoing peritoneal dialysis,which can provides a quantitative tool for the early identification of high — risk patients.

Key words:peritoneal dialysis;intra — abdominal infection;machine learning;model construction;pharmaceutical care
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Table 1 Comparison of baseline data between the two groups

A FBEA(n=168) B&d(n=64)  yIth PH
A4 (%)] 3 109(64. 88) 38(59.38)
% 59(35.12) 26(40.62) b0
45X £5,em) 166.479.77 165.97+7.64 0.372 0.710
BAEE (X 5,ke) 66.86.+ 11.15 64.83£11.24 1237 0.217
H (X5, %) 48,08+ 14.33 51,58+ 15.55 1624 0.106
DM #(%)] 59(35.12) 31(48.44) 3,462 0.063
DN[41(%)] 19(11.31) 30(46.87) 35.187 <0.001
DRI 41(%)] 16(9.52) 30(46.87) 40.674 <0.001
%% (X+5,ng/ml) 289, 83 +292. 76 ULST248.04 1170 0.243
NT - proBNP(X £ 5,pg /mL) 12659.74 1247143 1494630+ 12485.64 1.248  0.213
PTH(X +5,pg/ ml.) 373.67+418.33 439.32:494.65 1014 0.311
WBC(X +5,x 10°/L) 6.77+3.19 0.4244.43 5,054 <0.001
Hb(X £5,g/L) 104.92£27.47 94.77£18.50 2729 0.007
PLT(X 5, 10°/1) 188.04£72.75 205.05£81.57 3.347 0.001
N%(X 5,%) 72,28+ 10.41 79.89£10.10  5.022 <0.001
UA(X 5, pmol /1) 390. 56 + 129. 89 370.30 £ 87. 66 1151 0.251
CREA(X £ 5, mol /1.) 996. 03 + 315.49 911.40£357.12  1.759  0.080
K*(X £ 5,mmol /L) 3.900.90 3.39£0.62 4,147 <0.001
Cat* (X £5,mmol /L) 2.12+0.24 2.04£0.24 2,084 0.038
P(X £ 5,mmol /L) 1.830.58 1.51£0.49 3.854 <0.001
TG(X +5,mmol /L) 1.98+1.47 1,90+ 1.41 0.363  0.717
TC(X + $,mmol /1) 3.93+1.20 4.43+1.40 2,676 0.008
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Fig. 1 Ranking of the importance of machine learning indicators
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Tab. 2 Performance evaluation of various models in the training set

AR AUC  #REE  HFE EHE Flao#
LR 0.899  0.839  0.667  0.732  0.698
RF 1.000  1.000  1.000  1.000 1. 000
SVM 0.896 0.889  0.800  0.800  0.800
XGBoost  1.000  1.000  1.000  1.000 1. 000

F3 Wi ESRBERETN

Tab.3 Performance evaluation of various models in the test set

90

HEAD AUC  BEJE  HHE CRHAE Flaoi
LR 0. 878 0.814 0.579 0. 688 0. 629
RF 0. 838 0.757 0. 421 0.571 0. 485
SVM 0.873 0.771 0.526 0. 588 0. 556
XGBoost 0. 836 0. 757 0.474 0. 563 0.514
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Fig.2 ROC curves of various models
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