Abstract

Methicillin-resistant Staphylococcus aureus (MRSA) is characterized by the presence
of dominant clonal lineages, whose distribution changes over time. Given the variability
of these lineages, we analyzed a set of isolates representing the dominant MRSA clonal
lineages in the Czech Republic. The study included isolates from lineages prevailing after 2003
(ST225, ST22), the community-associated MRSA strain USA300 (ST8), and historical clonal
lineages (ST239(BC), ST239(CC), ST247) isolated in 1999. Since 2003, a significant increase
in the prevalence of MRSA infections has been observed, which is attributed to the specific
adaptive properties of the dominant clone ST225 (also known as the Rhine-Hesse clone). As
part of the study, we investigated whether the presence of subinhibitory concentrations of non-
antibiotic drugs (acetylsalicylic acid, ibuprofen, and paracetamol) in the human body
and environment could influence the dynamics of dominant MRSA clones. The results showed
that these drugs cannot be used alone for the treatment of MRSA infections. However, they
significantly slowed the growth of ST22 and ST225 isolates. Furthermore, an increased biofilm
production was observed in ST239(BC), ST8, and ST225 isolates in the presence
of paracetamol, while aspirin induced this effect in ST239(BC), ST247, and ST8 isolates.
Ibuprofen caused a decrease in biofilm production in ST239(BC), ST247, and ST239(CC)
strains. Hemolytic activity was reduced by non-antibiotic drugs in most isolates, except
for ST239(BC) and ST247, which remained unaffected. Non-antibiotic drugs were not likely
the primary factor in the selection of dominant lineages, as subinhibitory concentrations
of selected antibiotics (oxacillin, azithromycin, and ciprofloxacin) had a stronger effect

on growth rate, biofilm formation, and hemolysis.

The second part of the study involved a prospective analysis of 280 methicillin-susceptible
Staphylococcus aureus (MSSA) isolates obtained from 14 Czech hospitals. Typing analysis
of the isolates confirmed the population heterogeneity of MSSA in the Czech Republic,
in contrast to the much more homogeneous MRSA population, suggesting differences
in the mechanisms of dissemination. Certain sequence types were more frequently represented,

specifically ST398, ST45, STS, ST30, and ST97.
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