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Summary

Nocardia species are aerobic, Gram positive, filamentous, weakly acid-fast rods that are ubiq-
uitous in the environment. Nocardiosis has been referred to as an opportunistic infection which
may be localized or disseminated depending on the host immunity. Diagnosis of Nocardia
species may be challenging but both early identification and adapted antimicrobial therapy
are critical for a favorable outcome. We report a rare case of an immunocompromised patient
with N. paucivorans brain abscess.
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Introduction

Nocardia species are aerobic, Gram positive, catalase
and urease positive, filamentous, right-angled bran-
ching rods which present different intensity of acid-
fastness. It is ubiquitously found, commonly in the
soil and decaying matter.1 the most frequently iden-
tified species responsible for human diseases are N.
asteroides, N. farcinica, N. brasiliensis and N. nova.2 No-
cardiosis generally results either post traumatically or
after inhalation of the bacteria, leading to pneumonia.
It is, also, involved in the process of endocarditis, ke-
ratitis and central nervous system (cNS) infections,
with the majority of which occurs in occurring in im-
munocompromised patients.3 the mortality rate of
cNS nocardiosis is approximately estimated to be
35%.4 Nocardiosis is difficult to diagnose clinically, ra-
diologically and histopathologically. thus, a definitive
diagnosis depends on the isolation and the identifi-
cation of the specific Nocardia species.5 In 2000, Yassin
et al.6 identified a new species of the genus Nocardia
based on its chemotaxonomic characteristics and mo-
lecular data analysis in the sputum of a patient with
chronic lung disease which was named N. paucivorans.
We report here the first case, to our knowledge, of
brain abscess in Greece caused by N. paucivorans.

Case description

A 70-year-old, nonsmoker female, with a medical
history of rheumatoid arthritis treated with methotrexate
and corticosteroids, diabetes mellitus and atrial fibril-
lation, was admitted to our hospital due to reduced
level of consciousness in the last 20hours. further ne-
urological examination revealed a Glasgow coma Scale
of 11/15, left hemiparesis, isocoria and pupils reacting
to light. No fever had been noticed in the past month
prior to admission. the white blood cells (WBc) count
was 29.900 cells/µL (87,20% neutrophils) and c-reactive
protein (crp) was 46,4 mg/L. A brain ct scan (figure
1) showed a right frontal cystic lesion with abundant
surrounding edema and associated mass effect while
a ct scan of the chest and abdomen area did not
show any abnormalities. the patient underwent a mini
craniotomy, evacuation of the purulent collection, and
resection of the abscess wall. During the operation
samples from the abscess were collected and sent for
histopathological and microbiological investigation.
Empiric antibiotic therapy consisting of ceftriaxone
(2gr×2), Vancomycin (1gr×2), and Metronidazole
(500mg×3), was initiated intravenously. the preliminary
histopathological findings were indicative of a brain
abscess. In the microbiological laboratory, Gram stain

of the pus showed numerous neutrophils but no mi-
croorganisms. the specimen was inoculated in thio-
glycolate broth, Macconkey, Sabouraud and Blood
agar (bioMérieux, france) and incubated at 37º c in
an aerobic atmosphere, plus in chocolate agar (bioMéri-
eux, france) which was incubated at 37º c in an atmo-
sphere enriched with 5% cO2. however, no growth
was observed after four days of incubation. On the
fifth day small, whitish and chalky colonies appeared
on blood and chocolate agar penetrating the agar (fi-
gure 2). Gram stain of the culture showed Gram positive
branching, beaded, filamentous rods. this finding led
to the performance of modified Ziehl-Nielsen stain
which revealed a partially and weakly acid-fast bacteria
(figure 3). All the above raised the suspicion of Nocardia
spp. as the possible pathogen. finally, N. paucivorans
was identified by Matrix Assisted Laser Desorption Io-
nization time-of-flight mass spectrometry (MALDI-
tOf, VItEk MS, bioMérieux, france). the susceptibility
and the Minimum Inhibitory concentrations (MIcs) of
trimethoprim-sulfamethoxazole, linezolid, ceftriaxone
and ciprofloxacin were determined by the use of gra-
dient antibiotic strips (E-test, bioMérieux, france) on
Mueller hinton Agar with 5% Sheep Blood. After 48
hours of incubation, the results were reported and in-
terpreted as susceptible, intermediate or resistant ac-
cording to the breakpoints recommended by the cLSI
M62.11 N. paucivorans was susceptible in vitro to tri-
methoprim-sulfamethoxazole (0,125 μg/mL), linezolid
(0,5 μg/mL), ceftriaxone (0,125 μg/mL) and ciprofloxacin
(0,25 μg/mL). therefore, the antimicrobial therapy was
modified accordingly, to trimethoprim-sulfamethoxa-
zole, linezolid and ceftriaxone. Unfortunately, two
weeks after diagnosis and with her condition worsening,
the patient deceased because of the nocardiosis.

Discussion

Nocardia spp. are found extensively worldwide and be-
long to the Nocardiaceae family. the first description
of Nocardia was reported in 1888 by the veterinarian
Edmond Nocard in bovine disease.7 Nocardia spp.
cause chronic, progressive infections that may be lo-
calized or disseminated. the majority of the above in-
fections occur in immunocompromised patients but
infections among immunocompetent patients have
also been reported, with pulmonary and cutaneous
nocardiosis being the most frequent clinical presenta-
tions. the cNS is the most common site involved in dis-
seminated nocardiosis and is often accompanied by
pulmonary disease. however, isolated cNS nocardiosis
may also occur, with brain abscess being the most pre-
valent clinical manifestation of cNS infection.8
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N. paucivorans was firstly identified in 2000, in the
sputum of a patient with chronic lung disease.6 Since
then, in the world medical literature, to our kno-
wledge, 50 cases of N. paucivorans infections have
been published and brain abscesses have been repor-
ted in 17 of 50 cases.9

Diagnosis of nocardiosis may be missed by labora-
tories firstly due to the slow growth of Nocardia spe-
cies in culture. colonies of Nocardia normally appear
after 2-14 days in culture media and the prolonged in-
cubation of the plates, for up to two weeks, is recom-
mended. Secondly, another barrier to Nocardia spp.
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Figure 1

Figure 3

Figure 2



conclusive and quick identification is their similarity
to Actinomyces species on Gram stain. however, Acti-
nomyces are distinctively not acid-fast and can also
grow under anaerobic conditions. As a result, many
laboratories fail to identify Nocardia which leads to
nocardiosis being an underdiagnosed disease. MALDI-
tOf and gene sequence analysis using 16s ribosomal
rNA are currently the most commonly used methods
of identifying Nocardia spp. but cannot be always
used routinely as these diagnostic tools are unavaila-
ble in most microbiology laboratories.10 therefore, the
accurate and prompt diagnosis of nocardiosis can be
challenging.

In spite of its in vitro antimicrobial susceptibility,
broth microdilution is the recommended method by
the cLSI.11 the E-test is a suitable alternative method
for Nocardia susceptibility testing. Different studies
using cLSI interpretive criteria reported an agreement
of >90% between E-tests and broth microdilution and
additionally noted that resistance is species dependent.
these variances in susceptibility testing suggest that
the identification of Nocardia organisms at a species
level is essential. therefore, the determination of MIcs

values is essential for advanced therapeutic decisions.12,13

As for the treatment options, trimethoprim-sulfa-
methoxazole is considered to be the first-line drug for
nocardiosis although some Nocardia species such as
N. nova and N. farcinica have occasionally been found
to be resistant. Nevertheless, it still remains the agent
of choice, particularly in patients with cerebral absces-
ses due to its good cNS penetration. combination th-
erapy with trimethoprim-sulfamethoxazole and other
drugs as ceftriaxone, carbapenems and linezolid has
successfully been used in severe nocardiosis.13,14

In conclusion, brain abscess caused by N. paucivo-
rans is a rare disease. however, Nocardia spp. have a
specific tropism for the cNS and should always be in-
cluded in the differential diagnosis, particularly in im-
munocompromised patients. thus, the timely
detection of the specific Nocardia spp. and the initia-
tion of an appropriate treatment regime is most likely
to lead to a successful clinical outcome.
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Περιγραφή σπάνιας περίπτωσης εγκεφαλικού αποστήματος
από Nocardia paucivorans σε ανοσοκατασταλμένο ασθενή
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Τα είδη Nocardia είναι αερόβια, Gram θετικά, ασθενώς οξεάντοχα βακτηρίδια τα οποία βρί-
σκονται σε αφθονία στο περιβάλλον. Η νοκαρδίωση αναφέρεται κυρίως ως μια ευκαιριακή
λοίμωξη που ανάλογα με την ανοσιακή κατάσταση του ασθενούς μπορεί να είναι τοπική ή
συστηματική. Η διάγνωση της Nocardia spp. αποτελεί πρόκληση για το μικροβιολογικό ερ-
γαστήριο καθώς η έγκαιρη ταυτοποίηση και η κατάλληλη αντιμικροβιακή θεραπεία είναι ση-
μαντικά για μια επιτυχή έκβαση. Παρουσιάζεται μια σπάνια περίπτωση εγκεφαλικού
αποστήματος από N. paucivorans σε ανοσοκατασταλμένο ασθενή.

Λέξεις κλειδιά
Nocardia paucivorans, εγκεφαλικό απόστημα,
αντιμικροβιακή θεραπεία
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