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[ Abstract] Objective To analyze the nonlinear relationship between hypothermic machine perfusion (HMP)
parameters and delayed graft function (DGF) and optimize the construction of a predictive model for DGF. Methods The
data of 923 recipients who underwent kidney transplantation from deceased donors were retrospectively analyzed.
According to the occurrence of DGF, the recipients were divided into DGF group (#=823) and non-DGF group (n=100).
Donor data, HMP parameters and recipient data were analyzed for both groups. The nonlinear relationship between HMP

parameters and the occurrence of DGF was explored based on restricted cubic splines (RCS). Over-sampling, under-
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sampling and balanced sampling were used to address the imbalance in the proportion of DGF to construct logistic
regression predictive models. The area under the curve (AUC) of each model was compared in the validation set, and a
nomogram model was constructed. Results Donor BMI, cold ischemia time of the donor kidney, and HMP parameters
(initial and final pressures, resistance, and perfusion time) were significantly different between the DGF and non-DGF
groups (all P<0.05). The RCS analysis revealed a threshold-like nonlinear relationship between HMP parameters and the
risk of DGF. Among the models constructed using different sampling methods, the balanced sampling model had the
highest AUC. Using this model, a nomogram was constructed to stratify recipients based on risk scores. Recipients in the
high-risk group had higher serum creatinine levels at 1, 6, and 12 months after kidney transplantation compared to those in
the low-risk group (all P<0.05). Conclusions There is a nonlinear relationship between HMP parameters and the risk of
DGF, and the threshold is helpful for organ quality assessment and monitoring of graft function after transplantation. The

predictive model for DGF constructed on the base of balanced sampling algorithms helps perioperative decision-making

and postoperative graft function monitoring of kidney transplantation.

[ Key words ] Kidney transplantation; Delayed graft function; Hypothermic machine perfusion; Restricted cubic

spline; Nonlinear relationship; Nomogram; Balanced sampling; Serum creatinine
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Figure 1 Identification of nonlinear relationship between HMP parameters and DGF
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Figure 2 Comparison of Scr levels before and after operative among different groups
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Figure 5 Nornogram model based on balanced sampling training set and comparison of Scr levels among

different risk groups
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