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We observed differences between the mid-infrared spectra of sera originating from healthy
volunteers and from patients with diabetes mellitus or rheumatoid arthritis. These differences
were found to be significant in terms of the χ² test and the Kolmogorov-Smirnov significance
level QKS within particular regions of the spectrum. They allow for a classification of the
spectra using discriminant analysis.
In the example of discriminating between "diabetes mellitus" and "healthy" by disease pattern
recognition (DPR) we obtain a sensitivity of 80 % and a specificity of 86 % (leave-one-out
validation).
Some significant contributions are located in the 1000 cm-1 region, where there is a known
glucose absorption peak. In a subsequent evaluation we investigated the correlation between
disease pattern recognition and the glucose signature in the infrared spectrum. Although
correlation analysis is indicative for a correlation between the DPR-score and the glucose
concentration (QKS (1020 cm-1) < 10-5), the glucose concentration alone does not suffice for
the complete correlation of the DPR-score with the actual status of health, i.e. "healthy" or
"diabetes".
We used 384 samples to distinguish between serum from rheumatoid arthritis patients and
healthy volunteers. 258 of these samples were used to teach a classifier in a robust linear
discriminant analysis. The remaining 126 samples were examined in an independent
validation of the DPR classifier, yielding a sensitivity of 84% and a specificity of 88%. The
DPR-score was found to correlate better with the status of health than the rheumatoid factor
alone.
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