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Abstract  

We assessed the feasibility of predicting an HIV-positive indi-
vidual’s two-year risk of developing chronic kidney disease 
(CKD) and examined the accuracy of several predictive mod-
els based on Bayesian networks, logistic regression, artificial 
neural networks and support vector machines.  Our prelimi-
nary study used anonymized data from 92 patients currently 
seen at a specialty clinic for HIV-positive patients in Los An-
geles (the OASIS Clinic). When the predictive models were 
trained and evaluated on the dataset of 92 patients using 
leave-one-out cross validation, the best predictive model was 
a Bayesian network model, with an area under the ROC curve 
of 0.693. The study suggests that computerized prediction of a 
CKD-free, HIV-positive patient’s two-year risk of developing 
CKD is feasible. Risk prediction models developed for this 
purpose could assist clinicians in preventing or delaying the 
onset of CKD in HIV-positive patients. 

Keywords:   
HIV-associated nephropathy, Machine learning 

Introduction  

Kidney disease in the United States affects roughly 27 million 
adults.[1] Kidney function has been estimated to be abnormal 
in as many as 30% of individuals with HIV, and the co-
occurrence of kidney dysfunction confers a three-fold addi-
tional risk of death for HIV-positive individuals.[2] In spite of 
knowledge of the high risk and incidence of CKD among 
HIV-positive individuals, and evidence that CKD can be pre-
vented or progression delayed, the quality of CKD-preventive 
care in many settings continues to be inadequate.  

A premise of our study is that providing physicians with com-
puterized decision support tools for CKD prediction in HIV-
positive individuals may enhance preventive renal care. As a 
first step towards this goal, we seek to address the difficult 
problem of predicting the two-year risk of developing CKD at 
its earliest stages, in patients who are currently CKD-free. 

Methods 

To assess the feasibility of predicting an HIV-positive indi-
vidual’s risk of developing CKD within two years, we devel-
oped Bayesian network, neural network, support vector ma-
chine, and logistic regression models on a small sample of 

retrospective cases from the OASIS clinic.  CKD for this pre-
liminary assessment was defined to include the earliest stages 
(i.e., eGFR < 90 mL/min/1.73 m2   or > 90 mL/min/1.73 m2 

with evidence of proteinuria for three or more months). Pa-
tients selected for the study did not have CKD upon their ini-
tial visit to the clinic but they developed CKD within two 
years of treatment for HIV.   

After an examination of the literature for published CKD risk 
factors, medical record data on 30 identified risk factors were 
obtained for classification from a subset of 92 OASIS patients.  
We performed feature subset selection using backward elimi-
nation to reduce the set of risk factors for two-year prediction 
of CKD and learned Bayesian network (BN), artificial neural 
network (ANN), support vector machine (SVM) and logistic 
regression (LR) models using Weka.[3]  

Results  

After feature subset selection, 5 variables were implicated in 
CKD in our HIV-positive population: hypertension, CD4 
count, non-steroidal anti-inflammatory drug use, smoking, and 
HIV RNA count. Table 1 gives the risk prediction accuracy.  

Table 1- Accuracy of predictive models 

Conclusion 

The study suggests that computerized prediction of a CKD-
free, HIV-positive patient’s two-year risk of developing CKD 
is feasible and shows that Bayesian networks gave the best 
predictions for our patient sample.  

 BN ANN SVM LR 
Correctly classified  72 65 63 70 
Incorrectly classified  20 27 29 22 
Accuracy 78.3% 70.7% 68.5% 76.1% 
Sensitivity 46.4% 32.1% 28.6% 39.3% 
Specificity 92.2% 87.5% 85.9% 92.2% 
AUC 0.693 0.598 0.573 0.657 
Cohen’s kappa statistic 0.429 0.221 0.163 0.358 
Brier score 0.201 0.237 0.338 0.207 
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