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Prediction and determining the effective factors on the
survival transplanted Kidney for five-year in imbalanced

data by the meta-heuristic approach and machine learning

Nasibeh Emami* & Zeinab Hassani
Department of Basic Science, Kosar University of Bojnord, Iran

Abstract
Chronic kidney failure is one of the most widespread diseases in Iran and the world. In general, the disease is
common in high health indexes societies due to increased longevity. Treatment for chronic kidney failure is
dialysis and kidney transplantation. Kidney transplantation is an appropriate and effective strategy for
patients with End-Stage Renal Disease (ESRD), and it provides a better life and reduces mortality risk for
patients. In contrast to many benefits that kidney transplantation has in terms of improving physical and
mental health and the life’s quality in kidney transplantation patients, it may be rejected because of host's
immune response to the received kidney, and it consequences the need for another transplantation, or even
death will have to. In fact, a patient that can survive for years with dialysis, he may lose his life with an
inappropriate transplantation or be forced into high-risk surgical procedures.
According to the above, the study of predicting the survival of kidney transplantation, its effective factors
. and providing a model for purposing of high prediction accuracy is essential. Studies in the field of survival
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of kidney transplantation include statistical studies, artificial intelligence and machine learning. In all of the
studies in this feild, researchers have sought to identify a more effective set of features in survival of
transplantation and the design of predictive models with higher accuracy and lower error rate.

This study carried out on 756 kidney transplant patients with 21 features of Imam Reza and Fourth Shahid
Merab hospital in Kermanshah from 2001 to 2012. Some features set to binary value and other features have
real continuous values. Due to data are unbalance, which led to convergence of classification model to majority
class, so over sampling and under sampling techniques has been used for achieving higher accuracy.

To identify the more effective features on the survival of the kidney transplantation, the genetic meta-heuristic
algorithm is used. For this purpose binary coding for each chromosome has been used; it is combining three
single-point, two-point, and uniform operators to make better generations, better convergence and achieve
higher accuracy rate. The genetic search algorithm plays a vital role in searching for such a space in a
reasonable time because data search space is exponential. In fact, in balanced data, genetic algorithm
determines the effective factors and the K-nearest neighbor model with precision of classification as the
evaluator function was used to predict the five-year survival of the kidney transplantation. Based on the
results of this study, in comparison to similar studies for prediction of survival transplanted kidney, the five-
year survival rate of transplanted kidney was appropriate in these models. Also the effective factors in over
sampling and under sampling methods with a precision of 96.8% and 89.2% are obtained respectively. in
addition weight, donor and recipient age, pre-transplantation urea, pre-transplantation creatinine,
hemoglobin before and after transplantation, donor gender, donor and recipient RH, primary illness, donor
age up 30 and receipt age up 40 were identified as the effective features on kidney transplantation survival.
Comparing the results of this study with previous studies shows the superiority of the proposed model from
the point of view of the models' precision. In particular, balancing the data along the selection of optimal
features leads to a high precision predictive model.

Keywords: Kidney Transplantation, imbalance data, Genetic Algorithm, K- nearest neighbors.
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(Table-1): description features of transplanted kidney patients
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