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Abstract:Objective To study the levels of metal elements in blood stream infection patients by Inductive-
ly coupled plasma mass spectrometer (ICP-MS),to explore the changes of concentration of metal elements in
blood stream infection patients'serum and the correlation between metal elements and infectious pathogens, to
obtain differential expression of metal elements maps,and to evaluate the feasibility of applying this kind of
mass spectrometer to early diagnosis of blood stream infection. Methods Serum samples from patients with
bloodstream infection were collected as bloodstream infection group,and pathogens in blood stream were isola-
ted. Samples were classified according to the types of pathogens. Serum from healthy persons was selected as
negative control. ICP-MS was used to determine the changes of concentration of various metal elements in ser-
um of patients. principal component analysis (PCA) and partial least squares discriminant analysis (PLS-DA)
were used to draw the metal element atlas,and the metal elements with obvious changes in concentration were
found. Pearson correlation analysis was used to study the correlation of various metal elements between
groups. Results The metal element profiles of four pathogenic bacteria in bloodstream infection (Staphylococ-
cus aureus, Escherichia coli, Enterococcus faecium, and Klebsiella pneumonia) were established. Metal ele-
ments,including palladium, gold, thorium and tin, changed significantly between the bloodstream infection
group and the control group. Pearson correlation analysis showed that these metal elements were correlated
with bloodstream infections and types of infectious bacteria. For instance, calcium was negatively correlated
with blood stream infection of Staphylococcus aureus (r= —0. 788),and palladium and gold were positively

correlated with blood stream infection of Escherichia coli (r=0. 906,0. 748). Conclusion The research results
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showed that differential maps of metal elements can be used as potential markers for early diagnosis, preven-

tion and prognosis of bloodstream infections,and their applicability deserves further study.
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