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Microarray-based genotyping of Staphylococcus aureus bacteraemia isolates – impact of pathogen- and
host-factors on clinical manifestations and outcome
S. Rieg*, D. Jonas, A.J. Kaasch, C. Porzelius, G. Peyerl-Hoffmann, C. Theilacker, M.-F. Küpper, C. Schneider,
H. Seifert, W.V. Kern (Freiburg, Cologne, DE)
Objectives: The relative impact of pathogen and host factors on the clinical course of Staphylococcus aureus
bacteremia (SAB) is unclear. We aimed to investigate possible associations of genetic determinants of S. aureus
with SAB severity and specific clinical manifestations. Methods: At two German tertiary care centers patients
with SAB were prospectively identified and followed within the INvasive STapyhlococcus aureus INfections
CohorT (INSTINCT). Between Jan 2006 and May 2010, 317 SAB isolates were collected and subsequently
analysed by spa typing and DNA microarray-based genotyping (StaphyType, Alere, Germany). Uni- and
multivariate regression analysis of factors associated with 30-day mortality, severe sepsis/septic shock,
disseminated disease, infective endocarditis and osteoarticular infection was performed. Results: On the basis of
hybridisation patterns isolates could be assigned to 21 different clonal complexes (most prevalent CC5, CC45,
CC30, CC15 and CC7), spa typing revealed 157 different spa types. 10% of isolates were methicillin-resistant.
Of 185 genes/alleles investigated, 49 genes were found in >=95% of isolates, 59 genes were detected in <=5%
of isolates. In univariate analysis, there was a significant association between specific clonal complexes and the
investigated clinical endpoints, i.e. for CC15 and 30-day mortality and disseminated disease, and for CC22 and
osteoarticular infection, respectively. Also, a number of single genes or gene clusters were associated with
mortality, severe sepsis/septic shock, disseminated disease and osteoarticular infection. However, after adjusting
for patient characteristics only a very limited number of genotypic pathogen factors remained independently
associated with the investigated clinical endpoints (table 1). For 30-day mortality these were presence of mecA,
beta-lactamase (bla) and ermC genes, and for infective endocarditis presence of sed/sej/ser genes. For most
endpoints there was a major independent impact of host factors such as age, comorbidity and particularly
community-acquisition of SAB. Conclusion: Individual genotypes and clonal complexes of S. aureus as
explanatory variables for the complex clinical phenotype of SAB should be interpreted with caution. Genotypephenotype association studies need to include adjustments for important host factors such as age, comorbidity
and community acquisition (presumably as a proxy for incubation time).

