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Newborn screening tests for treatable rare diseases, do not only improve the infant life expectancy and
quality of life, but also cut down on health-care spending. Several metabolic disorders can be detected
in infants via a blood sample which is taken within a few days after birth using a standard heel prick
test. Currently, the diagnosis is determined by a medical expert using previously published cutoff
values. However, these cutoffs are chosen conservatively and provide only a univariate approach to
the rare disease classification. This results in a lower accuracy and a higher number of false positives
to what is technically achievable with the available data.

In order to address these issues, we compared and assessed the diagnostic performance of a number of
machine learning methods for the classification of MCADD (a specific metabolic disorder). The use of
the RWeka package allowed us to setup an elegant analysis pipeline by providing a fast and uniform
interface to various machine learning methods in Weka and by integrating this with the statistical
capabilities of R. The best performing model achieved a sensitivity of 100% and a specificity of
99.987%, obtained in a stratified cross-validation setting. This resulted in a significant performance
improvement compared to the current state-of-the-art and indicates the potential value of machine
learning methods as a decision support tool for diagnosis of rare diseases.
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