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Chemometric metabolomics analysis of nuclear magnetic resonance (NMR) spectra of human serum can distinguish normal 
serum (HIV-) from serum infected with the human immunodeficiency virus (HIV+) and serum from HIV+ patients on 

antiretroviral therapy (ART). However, the relationship between serum metabolite concentrations and disease severity has not 
been determined. We performed high-resolution magic angle spinning (HRMAS) NMR spectroscopy on HIV-(n=10), HIV+ 
(n=10), and ART (n=10) serum. We then analyzed the spectra with both a chemometric method and a quantitative method. 
For the chemometric analysis, the spectra were binned into 146 segments and used in a linear discriminant analysis (LDA) 
classification model. For the quantitative analysis, the high-resolution quantum estimation (HR-QUEST) method was used to 
determine the concentrations of 12 metabolites in the spectra. Metabolites with resonance peaks that contributed to the LDA 
classification were compared with viral load and CD4 count. The LDA model classified the three groups with 100% accuracy, 
with spectral segments contributing to glucose and glutamine having large coefficients. The HR-QUEST analysis showed a trend 
toward lower concentrations of alanine in HIV-versus HIV+ (p=0.07) and ART (p=0.10) sera. CD4 count was associated with 
alanine (p<0.01), glutamine (p=0.02), and glucose (p=0.02) and a multivariate model with all three metabolites was predictive 
of CD4 count (p=0.04). The combined chemometric and quantitative analysis revealed associations between specific metabolites 
and disease severity that would not have been noted with either analytical method on its own.
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