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Antibiotic regimen including
linezolid for treating
prosthetic valve endocarditis
with cerebral embolism 
due to methicillin-susceptible
Staphylococcus aureus 
after failure with oxacillin 
and teicoplanin
Ruolo del linezolid nel trattamento di un caso di
endocardite su valvola protesica da Staphylococcus
aureus meticillino-sensibile con embolizzazione cerebrale
dopo fallimento con oxacillina e teicoplanina
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n INTRODUCTION

S
taphylococcus aureus is the most common
cause of hospital-acquired infections and is
responsible for a high rate of bacteraemia

with septic complications, when compared with
other organisms [1]. Staphylococcal endocarditis
has surpassed viridans group streptococci as the
leading cause of infective endocarditis (IE) in the
developed world [2]. 
This is associated with a worsening of clinical
course and higher mortality, particularly in pa-
tients with prosthetic valve endocarditis (PVE)
and serious concomitant systemic diseases such
as diabetes mellitus [3]. 
Perivalvular abscess or valvular dehiscence with
subsequent acute heart failure, or metastatic em-
bolizations account for the high mortality rate sus-
tained by S. aureus endocarditis [4]. 
We describe a case of a methicillin-susceptible
Staphylococcus aureus (MSSA) aortic PVE with
cerebral metastatic locations in a diabetic patient,
which resolved only after the introduction of line-

zolid in the antibiotic treatment, and without sur-
gical intervention.

n CASE REPORT

A 61-year-old man was admitted in March 2007
to our emergency department with high fever
lasting two days, confused mental status and
motor aphasia. His past medical history was re-
markable for diabetes mellitus with chronic re-
nal disease. 
Three years before admission, the patient was
hospitalized for a Haemophilus influenzae endo-
carditis of the aortic valve complicated by
perivalvular abscess and acute heart failure, and
surgical replacement of the aortic valve with a
biological prosthesis was then performed. On
admission, examination revealed a body tem-
perature of 39°C and a 3/6 cardiac systolic mur-
mur on all valvular foci. Laboratory investiga-
tions showed a white cell count of 18,780 mmc,
with a C reactive protein (CRP) of 31 mg/dL.
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There was also hyperglycaemia, as well as glu-
cose and protein loss from the urine. The patient
was oliguric and the creatinine clearance was 40
mL/minute (chronic kidney disease on stage III,
according to the classification of the National
Kidney Foundation). A brain CT scan was nor-
mal, and a transesophageal echocardiogram
(TEE) showed a 5 mm vegetation on the pros-
thetic aortic valve, and a small fistula that was a
sign of the previous perivalvular abscess. 
Blood cultures were performed and the patient
was commenced on empirical antimicrobial
therapy for endocarditis with oxacillin (2 g
every 8 h), ampicillin (2 g every 8 h) and gen-
tamicin (130 mg every 12 h). 
Daily dosages were adjusted according to the
renal function. However, on day 3 after starting
therapy the patient was still febrile and con-
fused, and the renal function deteriorated. The
day after we noticed that five blood cultures
yielded an MSSA with the same antimicrobial
susceptibility pattern.
The minimum inhibitory concentration of the
MSSA strain isolated was as follows: oxacillin
<0.25 mg/L; rifampin <0.5; levofloxacin 0.25
mg/L; vancomycin <1 mg/L; teicoplanin 0.5
mg/L; linezolid <1 mg/L; gentamicin <0.5
mg/L; imipenem <1 mg/L. According to
Duke’s criteria, a definite prosthetic MSSA en-
docarditis was diagnosed [5]. 
Since the prior antistaphylococcal regimen had
failed, the therapy was substituted with te-
icoplanin (800 mg every 12 h for two days, fol-
lowed by 800 mg every 48 h), levofloxacin (750
mg every 48 h) and meropenem (1 g every 12
h). Gentamicin was stopped to avoid further re-
nal impairment. 
Nevertheless, the fever and the altered mental
status were unchanged. Antibacterial therapy
was changed four days after to linezolid (600
mg every 12 h) and rifampin (600 mg daily),
when continuing levofloxacin. On the next day,
clinical conditions improved with marked re-
covery of neurological functions and disap-
pearance of fever. 
About the third day after the last antibiotic
change linezolid was stopped because of wors-
ening anemia requiring erythrocyte transfusion,
and teicoplanin was replaced. Two days after
linezolid withdrawal fever relapsed and the pa-
tient developed mental confusion, aphasia, neck
stiffness and left arm hemiparesis. A brain CT
scan revealed a small low density area in left oc-
cipital lobe, suggesting cerebral embolic lesion
(Figure 1). Teicoplanin was stopped again and

linezolid recommenced, in association with ri-
fampin (600 mg daily) and amikacin that was
administered at the full dosage (1 g daily) since
the renal function had improved. From the fol-
lowing day the patient’s neurological conditions
dramatically improved and the fever definitely
settled. After ten days of this therapy a repeated
cerebral CT scan was normal and a further TEE
did not show the vegetation previously detected
on the prosthetic aortic valve. 
Linezolid was then switched from the i.v. to the
oral route after three weeks, and it was pro-
longed together with rifampin for another three
weeks. Blood cultures at the end of treatment
were repeatedly negative, and no relapse of en-
docarditis was observed one year after the dis-
continuation of antibiotics.

n DISCUSSION

S. aureus is the leading cause of infective endo-
carditis (IE) in industrialized countries, which
may be due to the increasing rate of staphylo-
coccal bacteraemia related to the health care
contact in the nosocomial environments. In a re-
cent large prospective multicenter study in-
volving 1779 consecutive cases of definite IE, S.
aureus accounted for more than 30% of identi-
fied pathogens. 

Figure 1 - Small low-density area in the left occipital
lobe, suggesting cerebral ischaemic lesion.
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Compared to patients with non-S. aureus IE, in
a multivariate analysis patients with S. aureus
IE had higher rates of stroke and persistent bac-
teraemia [2]. Endocarditis arising from S. aureus
primarily involves the left side of the heart and
is associated with mortality rates ranging from
25 to 40% (6). 
Neurological metastatic complications of S. au-
reus endocarditis are associated with a very
poor outcome, with a mortality exceeding 80%
for patients with cerebral abscesses [7]. Dia-
betes mellitus was recently shown as an inde-
pendent predictor of in-hospital mortality
among patients hospitalized with IE, with an
overall mortality of 30% [8]. Our patient pre-
sented with a decompensated diabetes and
worsening renal failure. 
He also had a prosthetic valve and previous
bacterial endocarditis complicated with a
perivalvular abscess. We first started an empir-
ical combination therapy including oxacillin,
active against MSSA. However, the patient re-
mained febrile, and we switched to another an-
tistaphylococcal agent, teicoplanin, which has a
safer profile in patients with renal impairment.
Treatment failure with teicoplanin for S. aureus
endocarditis has been frequently reported [9].
On the other hand, many case reports and case
series have reported the usefulness of linezolid
for the treatment of patients with IE due to
Gram-positive cocci when other options had
failed. A summary of 42 cases of infective en-
docarditis treated with linezolid and with a
mean follow-up of 8.5 months demonstrated a
favourable outcome in 79% of patients [10].
Nevertheless, there have been no published
randomized controlled trials comparing the ef-
fectiveness of this antibiotic with other drugs
[11]. Linezolid also shows an excellent CNS
penetration [12]. 
Its effectiveness in treating life-threatening cen-
tral nervous system infections such as cerebral
abscess and post-surgical meningitis is docu-
mented [13]. In a review analyzing 42 patients
who received linezolid for the treatment of CNS

infections the final outcome was beneficial in
90.5% of reported cases [14]. 
In another case report linezolid was successful-
ly used to treat a methicillin-resistant S. aureus
endocarditis with cerebral metastatic complica-
tions after failure with vancomycin [15]. In the
present case prompt clinical response to line-
zolid was observed even after cerebral em-
bolism occurred, and the lesions located at the
SNC rapidly disappeared after reintroduction
of this antibiotic. However, we cannot rule out
the possible role of the other antibiotic that we
used in combination. The role of rifampin in the
regimen was to provide bactericidal activity in
the presence of the prosthetic valve [16]. In our
patient, affected by renal impairment, linezolid
could be used safely without the need for dose
adjustment. 
This drug has a good oral bioavailability and it
was successfully adopted for a sequential regi-
men with an early switch from i.v. to oral ad-
ministration, or for oral treatment alone [17, 18].
In our case the switch from i.v. to the oral route
proved to be useful to maintain clinical cure
and allowed the therapy to be continued at
home, thereby shortening the hospital stay. De-
spite the high risk of recurrence of IE even after
successful treatment, we observed no relapse of
infection in the subsequent one-year follow-up,
supporting the evidence that linezolid could be
a valuable salvage treatment when other op-
tions fail. To our knowledge this is the first re-
port of an S. aureus PVE with cerebral involve-
ment in a diabetic patient treated with linezolid
without surgical intervention. However, line-
zolid is known to have only bacteriostatic activ-
ity and it is not a first line option for the current
management of IE due to MSSA. It remains to
be ascertained in randomized controlled trials
whether this antibiotic could prove effective for
such feared infections for which bactericidal
compounds are currently recommended.

Key words: linezolid, MSSA, infective endo-
carditis, cerebral embolism.

A case of prosthetic valve endocarditis due to me-
thicillin susceptible Staphylococcus aureus (MSSA)
with cerebral metastatic seeding is described. The
patient is a 61-year-old man with diabetes mellitus,

chronic renal failure and previous bacterial endo-
carditis. Despite appropriate MSSA therapy, the
patient was eventually cured with the introduction
of linezolid, without needing surgical intervention.

SUMMARY
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Descriviamo un caso clinico di endocardite su valvola
protesica da Staphylococcus aureus meticillino-sensibile
(MSSA) con disseminazione embolica cerebrale. Il pa-
ziente, un uomo di 61 anni affetto da diabete mellito e in-

sufficienza renale cronica, e con un precedente ricovero
per endocardite, è stato trattato con utilizzo di linezolid
dopo insuccesso con altri farmaci antistafilococcici, e non
è stato necessario procedere a intervento chirurgico.
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