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Accurate prediction of long-term graft survival after kidney transplantation (KT) may help nephrologists in therapeutic decisions making. Prediction of graft survival is difficult due to the diversity and complexity of the factors involved. Artificial intelligence (AI) is playing an increasingly important role in prediction tasks. Machine learning (ML) is a subset of AI that consists in using and developing computer systems able to learn from large and complex datasets in order to develop robust predictive models. The purpose of this study was to use and evaluate the effectiveness of these techniques in predicting long-term graft survival.
Our study was carried out on 407. The threshold of 5 years was chosen to define long-term survival. We performed a preliminary statistical analysis in order to understand our data by comparing the 2 groups of patients (group A including KT with a long-term graft survival and group B with recipients who lost their graft in less than 5 years). Developing the predictive model consisted of two steps: feature selection which consisted of using ML to select the most important predictive factors, and model training which consisted of the development of the predictive model using the selected variables. We tried 7 algorithms for feature selection and 5 algorithms for training, we finally obtained 35 models. We evaluated these models using several performance measures. The best model was the model with the highest AUC.
Our preliminary statistical analysis results have shown a negative impact of hypertension before KT on long-term graft survival. In Group A, donors were significantly younger. Mycophenolate Mofetil (MMF) was the only immunosuppressive drug significantly associated with an improved graft survival. The average estimated glomerular filtration rate (eGFR) at the 3rd months post KT was significantly higher in group A. The number of hospital readmissions during the 1st year post KT was predictive of the long term graft survival and was significantly higher in group B. Regarding early post KT complications, delayed graft function (DGF), acute rejection (AR) were significantly associated with poor graft survival. Among 35 developed models, the best model had a highest AUC of 89.7%( sensitivity:91.9%; specificity:87.5%), it was trained using Extreme Gradient Boosting (XGB) algorithm. It was based on ten variables selected by Random Forest (RF) algorithm which are in decreasing order of importance: hypertension, history of red-blood cell transfusion, early acute kidney injury post KT, early acute rejection, cytomegalovirus (CMV) infection, the length of the 1st hospitalization, MMF therapy, donor’s age, 3-month eGFR, and the duration on dialysis before KT.
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