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We report a case of sternal osteomyelitis due to Staphylococcus schleiferi in a patient who underwent thoracic
surgery. This constitutes the first documented case of osteomyelitis caused by this Staphylococcus species. We
also relate our experience in the utilization of commercially available MicroScan panels for the identification
of this microorganism.

CASE REPORT

A 67-year-old male was admitted to our hospital in January
1996 because of chest pain. His history included non-insulin-
dependent diabetes mellitus and an aortic valve replacement
due to aortic insufficiency 3 months prior to admission.

On admission, the patient was febrile. He had a tender and
reddened centrothoracic mass. Laboratory studies were unre-
markable. A computed tomography scan of the chest showed a
sternal dehiscence with irregular margins. Mediastinitis was
ruled out. A gallium 67 scan showed pathological uptake in the
sternal body and xiphoid appendix. Drainage of the mass was
performed, and the exudate culture yielded gram-positive
cocci, b-hemolytic on Columbia agar with 5% sheep blood
(bioMérieux, Marcy l’Etoile, France), that were catalase pos-
itive, consistent with Staphylococcus species. They were posi-
tive for latex slide agglutination (Pastorex Staph-Plus; Sanofi
Diagnostics Pasteur, Marnes-la-Coquete, France). These re-
sults were confirmed several times with repeated samples. No
additional microorganisms were isolated. The patient was
started on intravenous cloxacillin plus gentamicin. After 2
weeks of treatment, no improvement was observed, and the
patient underwent a surgical reexploration. Sternal osteomy-
elitis was confirmed (biopsy sample), and a piece of braided
polyester tape (Cervix-set; Braun, Melsungen, Germany) was
disclosed in the inferior third of the sternum. Local debride-
ment was performed, and the sternal tape was removed. A few
days later, the wound was healed without evidence of infection.
After 4 weeks of intravenous treatment with cloxacillin, the
patient was discharged. Due to gastrointestinal intolerance to
cloxacillin, the treatment was continued with oral amoxicillin
for an additional 2 weeks. Two years later, the patient re-
mained asymptomatic.

From this patient, 12 clinical specimens that yielded Staph-
ylococcus schleiferi, including the polyester tape, were recov-

ered. The microorganism was first identified as penicillin-sus-
ceptible Staphylococcus aureus by MicroScan Combo Pos 4I
panels (Dade International Inc., West Sacramento, Calif.),
with a code profile of 317343 and a 99.8% certainty. However,
there was a result in the panels, a positive result for pyrroli-
donyl-b-naphthylamide hydrolysis, which is not consistent with
S. aureus identification according to standards (12). Other re-
sults reported by the MicroScan system, such as the absence of
production of acid from mannitol and lactose, were also un-
usual for the S. aureus biochemical profile. These and other
results present in the panels (Table 1) were, nevertheless,
consistent with those for S. schleiferi. This species was after-
wards confirmed by the results of other reactions: coagulase
tube test negative (Difco Laboratories, Detroit, Mich.), DNase
positive (Merck Laboratories, Darmstadt, Germany), orni-
thine decarboxylase negative (Difco Laboratories), and poly-
myxin (300-U disk; Sanofi Diagnostics Pasteur) susceptible.
The identification was also verified by the API ID 32 Staph
biochemical gallery (bioMérieux), which yielded the result S.
schleiferi with 99.9% certainty. At that time S. schleiferi was not
recognized by our MicroScan system software, until December
1998, when new software that identifies more bacterial species,
including S. schleiferi, was incorporated to our equipment. Al-
though we did not identify the isolates to the subspecies level,
they were considered to belong to the subspecies schleiferi
since they were urease negative and tube coagulase negative
(S. schleiferi subsp. coagulans is urease positive and tube coag-
ulase positive) (19).

S. schleiferi was described in 1988 by Freney and coworkers
(6). It is commonly found living on carnivores, but may be
transferred from pets to their owners or handlers (10). Recent
studies suggest that this microorganism is a member of the
human preaxillary skin flora (2), but it is not known if carriage
is persistent or transient. Since its first description, only a few
data have been published in the literature on its pathogenicity.
In studies of abscess formation in mice, S. schleiferi was shown
to be more virulent than other coagulase-negative Staphylococ-
cus species (4, 14). Although it has been implicated as the
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causative agent of several human infections (1, 2, 5, 9, 13, 15,
17; M. Latorre, P. M. Rojo, M. J. Unzaga, and R. Cisterna,
Letter, Clin. Infect. Dis. 16:589–590, 1993), including a case of
bacteremia with possible vertebral infectious localization (5),
this is, to the best of our knowledge, the first confirmed case of
osteomyelitis due to S. schleiferi. It is well-known that coagu-
lase-negative Staphylococcus species are commonly isolated
from wounds of patients after median sternotomy, having an
important impact on cardiothoracic surgery-related morbidity
(16). Sternal wound infections occur in 1 to 3% of patients who
undergo open-heart surgery, and they can range from superfi-
cial infections to open mediastinitis with invasion of deep
structures (3). In our patient a piece of polyester sternal tape
probably acted as a pathogenic factor. In this regard, it is
tempting to speculate that specific adhesins and slime pro-
duced by this organism could have favored its growth as a
biofilm adherent to the polyester surface of the sternal tape,
starting and maintaining the S. schleiferi infection (11). On the
other hand, growth as a biofilm could have protected the staph-
ylococci from antibiotics, and, therefore, the patient experi-
enced a clear improvement only when the foreign body was
removed.

The low presence of S. schleiferi in human flora (10) could
explain the low frequency of infections due to this microorgan-
ism. However, it has been suggested that the real occurrence of
these infections is underreported due to the erroneous identi-
fication of S. schleiferi as S. aureus in routine laboratory testing
(13). Both strains exhibit beta-hemolysis and are morphologi-
cally similar on blood agar. Moreover, S. schleiferi subsp. schlei-
feri, like S. aureus, produces both clumping factor and thermo-
nuclease.

Although a tube coagulase test could be helpful to discrim-

inate S. aureus from other staphylococci, this practice is, at
present, practically in disuse because it has been replaced by
the easier and more rapid latex slide agglutination tests, which
detect clumping factor and protein A. Nevertheless, one
should be mindful that neither tube coagulase nor slide agglu-
tination can be considered a definitive test to differentiate S.
aureus from other staphylococci. A positive result for clumping
factor in the absence of coagulase may indicate coagulase-
negative S. aureus, S. lugdunensis, or S. schleiferi subsp. schlei-
feri, and, therefore, in some situations additional tests can be
necessary to resolve the identification (F. Vandenesch, M. Bes,
C. Lebeau, T. Geenland, Y. Brun, and J. Etienne, Letter,
Lancet 342:995–996, 1993). Various easy schemes to identify S.
schleiferi are published elsewhere (7, 8, 15, 18). In our case,
tests present in MicroScan conventional panels, such as pro-
duction of pyrrolidonase and alkaline phosphatase, acid pro-
duction from mannitol, and the Voges-Proskauer reaction,
were sufficient to discriminate between latex slide agglutina-
tion-positive species. However, special care should be take
when rapid slide agglutination tests are used for S. schleiferi
due to its variability depending on the culture medium and the
commercial kit (9).

Finally, our experience illustrates how a former MicroScan
database for automated bacterial identification has also con-
tributed to the S. schleiferi confusion with S. aureus. From
January 1996, when we first diagnosed the described case of S.
schleiferi infection, until the acquisition of the new MicroScan
identification database (December 1998), we manually read
the biochemical tests in panels where S. aureus was identified,
especially from those isolates that displayed susceptibility to all
antibiotics. The presence of a pyrrolidonyl-b-naphthylamide
positive test indicated suspicion that an isolate was S. schleiferi,
and the isolate’s identity was confirmed by other biochemical
characteristics present in MicroScan panels (Table 1) and by
the tube coagulase test (negative) and tests for the production
of DNase (positive) and ornithine decarboxylation (negative).
In this way, a total of 42 isolates from 20 patients were recov-
ered after the first case, and four distinct biochemical profile
codes were defined by the MicroScan system: 307343, 317343,
307341, and 317341. Additionally, we accomplished a retro-
spective search to find S. schleiferi reported as S. aureus, look-
ing in our database for results displaying the mentioned code
profiles that correspond to S. schleiferi. Following this, another
nine patients infected with S. schleiferi (10 isolates) were re-
vealed. These isolates were recovered from a variety of
sources, including wound exudate (17 patients), blood culture
(5 cases), catheter tip (4 patients), ear exudate (3 cases), pleu-
ral fluid (1 patient), corneal exudate (1 patient), biliary drain-
age (1 patient) and urine (1 patient).

In summary, this report highlights the importance of the
careful identification of S. schleiferi in the clinical microbiology
laboratory and expands the clinical spectrum of this microor-
ganism as a causative agent of human infections.

REFERENCES

1. Célard, M., F. Vandenesch, H. Darbas, J. Grando, H. Jean-Pierre, G. Kir-
korian, and J. Etienne. 1997. Pacemaker infection caused by Staphylococcus
schleiferi, a member of the human preaxillary flora: four case reports. Clin.
Infect. Dis. 24:1014–1015.
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