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The South Africa Department of Health listed HIV/AIDS as being one of the top four health priorities in the country. HIV infection can be effectively managed with antiretroviral (ARV) drugs but close monitoring of the disease progression is vital. One of the best available surrogate markers for HIV progression is the use of CD4 cell counts. Determining if a patient’s CD4 count is less than 200 is important in CD4–guided treatment of HIV. In developing countries, the measurement of CD4 requires many complex and expensive flow cytometric procedures which burden the minimal resources available. Machine learning may also be used to predict CD4. The aim of this study was to apply neural networks to produce a classification mathematical model that can predict a measure of CD4 at an individual HIV-1 positive patient level. The dataset used for the training and testing of the neural network contained protease (PR) or reverse transcriptase (RT) genome sequences, CD4 counts and viral loads, and was obtained from the Stanford HIV drug resistance database (http://hivdb.stanford.edu/). These de-identified datasets are publically available. The input into the neural network consisted of viral load, genome sequence and number of weeks the CD4 count was taken from baseline CD4. The output of the neural network classification model was either that the CD4 count was greater than 200 or less than 200. The neural network model produced an accuracy of 79%, sensitivity of 52%, and specificity of 75%, positive predictive value of 67% and negative predictive value of 62%. Results obtained from this study indicate that a measurement of CD4 can be successfully predicted using machine learning. Predicting if a patient’s CD4 count is less than 200 is possible using protease and reverse transcriptase genomes, viral load and number of weeks from baseline measure. Future work should include using other machine learning techniques and importantly using standard of care data as predictors in the model. 
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