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Abstract

Introduction

Nocardiosis is an opportunistic infection primarily affecting immunocompromised patients. Central nervous system (CNS) involvement in the form of cerebral abscesses may be a complication of
nocardia infection. Nocardia farcinica, in particular, is believed to
disseminate the CNS more often than other nocardia species, being
associated with antibiotic resistance and therefore higher mortality. We describe the first case of a patient with relapsing meningitis
caused by N. farcinica. A 61-year-old Caucasian man was admitted
for evaluation of fever, headache and confusion. Magnetic resonance
imaging of the brain revealed cerebral abscesses and examination of
the cerebrospinal fluid (CSF), polymorphonuclear count, elevated
protein and hypoglycorrhachia. CSF cultures were negative, while
multiplex polymerase chain reaction showed Staphylococcus aureus.
The patient received vancomycin/meropenem and later, because he
was still febrile, with symptoms from the CNS, linezolid/meropenem,
in which he responded well. During the following months, he had to
discontinue linezolid because of myelosuppression with subsequent
relapses of meningitis. In such a relapse, the patient was admitted for
reevaluation. CNS cultures grew N. farcinica, susceptible to linezolid,
trimethoprim/sulfamethoxazol and ceftriaxone. He was discharged
on trimethoprim/sulfamethoxazole for 12 months. This is the first
reported case of relapsing meningitis caused by N. farcinica. It highlights, on the one hand, the importance of the prolonged treatment in
relapse’s prevention and on the other, the limited value of linezolid as
prolonged treatment due to its long-term toxicities.

Nocardiosis is a localized or disseminated infection caused by
a soil-borne, aerobic actinomycete [1]. There are at least 50
recognized species of the genus Nocardia, with N. asteroides to
be the predominant one. Nocardia farcinica has recently been
redefined as a separate species, distinct from N. asteroides [2].
The portals of entry of Nocardia spp. are the respiratory tract
and surgical or traumatic skin wounds. Central nervous system
(CNS) involvement is a well-described complication of nocardia infection. Most cases of CNS disease are considered as a
disseminated infection from a lung focus [3].
The majority of the affected patients are immunocompromised, usually because of prolonged treatment with systemic
corticosteroids treatment, HIV infection, solid organ transplantation, malignancy or diabetes mellitus [1]. Delayed diagnosis is common because Nocardia spp. grow slowly or are
non-cultivatable [4].
We describe the first case of patient with relapsing meningitis caused by N. farcinica.
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Case Report
A 61-year-old man was admitted to our department for evaluation of fever, headache and confusion. His past medical history
included autoimmune hemolytic anemia 1 year ago treated with
methyprednisolone for 3 months.
The patient had a long story of present illness before current
admission. Seven months before he had been admitted to another
hospital with fever and confusion. Gadolinium-enhanced magnetic
resonance imaging (MRI) of the brain had revealed a multilobular,
peripheral-enhancing mass on the rim of the left lateral ventricle,
consistent with a row of cerebral abscesses (Fig. 1). Examination
of the cerebrospinal fluid (CSF) showed 216 WBCs/mm3 (65%
neutrophils), a glucose level of 81 mg/dL and a protein level of
96 mg/dL. CSF cultures for bacteria, mycobacteria, fungi and nocardia were negative and the patient was started on ceftriaxone,
vancomycin and metronidazole. CSF analysis using multiplex
polymerase chain reaction (PCR) revealed Staphylococcus aureus.
Treatment was changed to vancomycin and meropenem.
Fifteen days later the patient was still febrile and a new brain
MRI showed almost complete resolution of the ring-enhanced lesions (Fig. 2). However, the repeat lumbar puncture revealed
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Figure 1. Gadolinium-enhanced MRI of the brain (during the patient’s
previous admission) had revealed a multilobular, peripheral-enhancing
mass on the rim of the left lateral ventricle, consistent with a row of
cerebral abscesses.

higher polymorphonuclear count, elevation of CSF protein and
hypoglycorrhachia. On the basis of these findings, the treatment was changed to linezolid and meropenem. The patient
became afebrile from the fourth day of linezolid’s infusion.
After 3 months, he was discharged home afebrile, without
symptoms from the CNS, on linezolid. During the following
4 months, linezolid had to be discontinued for several weeks
because of myelosuppression with subsequent relapses of the
fever and headache. Because of the recurrence, the patient was
admitted to our department.
During current admission, the patient had fever and headache. He was febrile but not confused or lethargic and he had
nuchal rigidity, without other meningeal or focal neurological signs. Routine laboratory examination, chest radiograph
and brain computed tomography (CT) scan were normal. CSF
showed 1,220 WBCs/mm3 (80% neutrophils), protein 267 mg/
dL and glucose 30 mg/dL. Linezolid was initiated.
On day 5 of hospitalization, CNS cultures grew branching,
gram positive bacteria that were later identified as N. farcinica. The organism was susceptible to amikacin (1.5 μg/mL),
imipenem (1 μg/mL), trimethoprim/sulfamethoxazole (TMP/
SMX) (2 μg/mL), linezolid (0.25 μg/mL) and ciprofloxacin
(0.75 μg/mL) while the susceptibility to ceftriaxone was intermediate (16 μg/mL). Treatment was changed to TMP/SMX
and high doses of ceftriaxone.
After 3 weeks, the patient was significantly improved and
discharged from the hospital on TMP/SMX for 12 months.

Discussion
Nocardiosis is usually an opportunistic infection that occurs

Figure 2. After 15 days on vancomycin/meropenem, a new brain MRI
showed almost complete resolution of the ring-enhanced lesions.

most often in immunosuppressed patients. Nocardia spp. cerebral abscesses are rare, accounting for 2% of all CNS abscesses [5]. They usually occur as part of a disseminated pulmonary
or cutaneous disease [1]. However, in one-third of the cases,
cerebral abscess occurs as an isolated lesion without evidence
of extracranial disease [6]. Clinical manifestations of CNS involvement come from local effects of the abscess, usually appearing as multiple enhancing lesions on CT and occasionally
accompanied by meningitis [7]. Our patient presented with
cerebral abscess accompanied by meningitis, without extracranial disease. Nocardia spp. are difficult to culture, grow slowly
and their growth may be contaminated by faster growing species, delaying the start of the appropriate antibiotic treatment
[4, 7]. Prolonged course of oral antimicrobials (> 12 months)
is considered necessary to prevent relapses [8].
N. farcinica has recently been identified as a separate species distinct from N. asteroides [2]. Based on experimental [9]
and clinical data [4], N. farcinica is believed to disseminate the
CNS more often than other nocardia species, being associated
with higher mortality. Furthermore, N. farcinica is more often
associated with antibiotic resistance, especially in third generation cephalosporins which are commonly used as empiric
antimicrobial therapy in cases of brain abscess [2]. Recently,
linezolid has been successfully used for the treatment of N.
farcinica infection [10].
Our patient presented several diagnostic and therapeutic
challenges. On his initial admission nocardia failed to be isolated
from the CSF cultures, leading to the start of ceftriaxone, vancomycin and metronidazole in which N. farcinica was resistant.
The diagnosis was further complicated by contamination with
S. aureus which caused the switch of the treatment to vancomycin, meropenem, without clinical improvement, despite the
resolution of the abscess in brain MRI. Fortuitously, vancomycin
was changed to linezolid, later shown to have adequate activity
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against the infecting strain of N. farcinica. Therapy with linezolid had to be interrupted several times leading to prompt relapses.
Conclusion
To the best of our knowledge, this is the first reported case
of relapsing meningitis caused by N. farcinica. It highlights,
on the one hand, the importance of the prolonged treatment
in relapse’s prevention and on the other, the limited value of
linezolid as prolonged treatment due to its long-term toxicities.
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