Amended Abstract

Background: Target mutations have been considered the
primary Staphylococcus spp. fusidic acid resistance (R)
mechanism; however, acquired fusidic acid genes have been
recently shown to have a role on fusidic acid R. We evaluated
fusidic acid R mechanisms in Staphylococcus spp. collected
from the USA, Canada and Australia (2007-2008).

Methods: 4,167 S. aureus and 790 coagulase-negative
Staphylococcus spp. (CoNS not S. saprophyticus) were
consecutively collected from North American and Australian
hospitals. Strains displaying a fusidic acid MIC at >2 ug/ml were
tested by multiplex PCR for fusB, fusC and fusD. fusA was
sequenced for all multiplex negative S. aureus.

Results: S. aureus fusidic acid R rates were very low in the
USA (0.3%) being higher in Canada (6.0%) and Australia

Low CEM-102 (Fusidic Acid) Resistance Rates and High Prevalence of Acquired Genes
among Staphylococcus spp. from North America and Australia

Acquired fusidic acid resistance mechanisms have also been
described, and fusB and fusC were characterized in various
clinical strains. These genes can be chromosomal- or
plasmid-mediated and fusB was reported as being carried in
pUB101, a ubiquitous plasmid. FusB was shown to protect
EF-G from binding with fusidic acid molecules and strains
harboring the gene encoding this protein were associated
with outbreaks in Scandinavian countries. fusD is
responsible for intrinsic fusidic acid resistance among
Staphylococcus saprophyticus.

Alterations in the L6 portion of rplF were recently observed
to encode fusidic acid non-susceptibility among small
colony-variants (SCV) of S. aureus, indicating that fusidic
acid could have a secondary site of action in this ribosomal
region, named fusE.

AA WATTERS, JM BELL, JD TURNIDGE, RN JONES, M CASTANHEIRA
JMI Laboratories, North Liberty, lowa, USA; SA Pathology, Women’s and Children’s Hospital, Australia

Antimicrobial susceptibility testing. Initial screening of fusidic
acid resistance was performed by disk diffusion for strains
from Canada and Australia. All strains from USA were tested
by broth microdilution method. Strains displaying disk zone
diameters <17 mm or MIC results at >2 pg/ml were tested by
broth microdilution with an extended dilution range of fusidic
acid (0.5-1024 pg/ml) and comparator agents as described
by the Clinical and Laboratory Standards Institute (CLSI).
Categorical interpretations for all antimicrobials were those
found in M100-S19 and quality control (QC) was performed
using Escherichia coli ATCC 25922, S. aureus ATCC 29213
and Enterococcus faecalis ATCC 29212. All QC results were
within specified ranges as published in CLSI documents.

Detection of fusidic acid acquired resistance. All strains
displaying fusidic acid MIC at >2 pg/ml were tested for the
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 Among 4,957 staphylococcal strains analyzed, 86 (1.7%)
showed MIC results at >2 pg/ml for fusidic acid. Strains
were collected from blood cultures (75.4%), skin and skin
structure infections (11.6%), respiratory tract infections
(5.8%) and other sources (7.2%).

» Overall, strains had low-level fusidic acid resistance (all
but one strain with MIC values at <64 ug/ml; Table 2).

» Oxacillin resistance was detected in 33.3 and 85.1% of S.
aureus and CoNS that were fusidic acid non-susceptible,

respectively (data not shown).

» Of the fusidic acid resistant staphylococci, acquired genes

were present in 79 of 86 (91.8%) strains: fusB was

o fusB was more prevalent among the CoNS (65.0% of
resistant CoNS), whereas fusC was similarly detected in
both staphylococcal groups (29.0% of resistant CoNS and
32.6% of resistant S. aureus; Table 2).

* Only one S. aureus from Canada and one from the USA
showed mutations on fusA, generating amino acid
substitutions of H457Q and M453lI, respectively (Table 3).
Mutations on fusk were not detected.

* In the USA, fusidic acid-resistant strains were primarily
observed among CoNS (41 of 52 strains); 18 were from
New York, including 12 from the same hospital (Table 3).

e Canadian strains also showed low fusidic acid MIC values
and fusB and fusC were detected in most of the strains
from both monitored staphylococcal groups (Table 3). Only
one S. aureus was negative for acquired resistance

genes.

* Resistant S. aureus from Australia were predominantly
positive for fusC (no fusB-carrying strain detected) and
CoNS carried fusB or fusC (6 and 5 strains, respectively;
Tables 2 and 3).

Conclusions
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