Molecular Epidemiology Determinants of Invasive Staphylococcus Epidermidis
in Cancer Patients
Yazan Numan, MD, Samuel Shelburne MD, PhD, Xiqi Li, Ray Hachem, MD, Sammy Ghaoui,
Anne Marie Chaftari, MD, Awdhesh Kalia, PhD, Isaam Raad, MD
Departments of Infectious Diseases and Genomic Medicine and School of Health Professions,
The University of Texas MD Anderson Cancer Center

Background and Methods
Background: Staphylococcus epidermidis is a
leading cause of healthcare associated bacterial
bloodstream infections, and S. epidermidis strains
are often resistant to a broad array of antibiotics. To
date, molecular epidemiology and antimicrobial
resistance studies of S. epidermidis have utilized
convenience samples without regard to whether the
isolate, which is a ubiquitous human commensal,
had actually caused an invasive infection.
Methods: Illumina MiSeq based whole genome
sequencing was successfully performed to an
average depth of 60x on 168 unique S. epidermidis
strains that had caused a definite bloodstream
infection as defined by CDC criteria. Multi-locus
sequence types (ST) were determined and
subsequent Eburst analysis was used to place STs
into clonal complexes (CC). Antimicrobial
resistance elements were identified using
RESFINDER. Clinical data was abstracted from the
electronic medical record including type of
malignancy, neutrophil count, organism density
defined by colony forming units (CFUs) and
presence or absence of prolonged
bacteremia (defined as ≥ 2 sets of blood cultures
positive > 24 hours apart). Pac-Bio based
sequencing was used to close the genome of a
linezolid resistant S. epidermidis strain.

Results

Figure 1. Eburst analysis of MLST data of
168 invasive S. epidermidis strains. CC-5
strains are grouped in green whereas CC-2
strains are grouped in red.

Figure 7. Whole genome of linezolidresistant ST-5 S. epidermidis. Putative
antimicrobial resistance elements are shown
in yellow whereas cell wall anchored
proteins are in green. The cfr gene is
encoded on a plasmid (bottom right).

Figure 3. CFU density stratified by ST.
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Figure 4. ST-5 strains are more likely to
cause persistent bacteremia.

Figure 2. S. epidermidis ST is associated
with different types of patient malignancy.
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Figure 5. Whole genome analysis of
antibiotic resistance genes in
S. epidermidis.

Figure 6. ST-5 strains are more likely to be
linezolid resistant

Conclusions
Ø First application of whole genome
sequencing to characterize a large cohort
of invasive S. epidermidis strains
Ø We identified dominate STs which were
more likely to occur in patients with
hematologic malignancy
Ø ST2 and ST5 strains have distinct clinical
characteristics
Ø Linezolid resistance was prevalent,
particularly in ST-5 strains, and mediated
mainly by Cfr
Ø Further whole genome analyses may help
explain genetic mechanisms underlying
these observations

