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Abstract

Introduction: Nocardia cyriacigeorgica is a common environmental organism isolated from different clinical samples in Europe,
Asia, and North America, predominantly from respiratory samples, but also from samples from several other sites.
Case Presentation: In the current paper a disseminated Nocardia cyriacigeorgica infection in an immunocompromised patient was
reported. The patient was admitted to the under study hospital with multiple cutaneous abscess such as lesion and paraspinal
abscess developed to brain abscess.
Conclusions: Nocardia cyriacigeorgica was isolated from a sample of skin lesion based on phenotypic properties and sequencing
method. Limited cases of Nocardia cyriacigeorgica in Iran are reported.
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1. Introduction

Nocardiosis is a sever opportunistic infection in the
last 2 decades due to the recent increase in the num-
ber of immunocompromised patients that occurred from
advances in transplantation, cancer, chemotherapy, ac-
quired immune deficiency syndrome (AIDS), and immuno-
suppression therapy in rheumatologic diseases (1). The
causative organism of nocardiosis is Nocardia species;
they are aerobic, catalase positive, Gram-variable to Gram-
positive and partially acid fast bacteria and are gener-
ally slow growing, non-motile bacilli with branching fil-
aments. These soil-born ubiquitous actinomycetes often
cause localized or disseminated infection. Despite the rel-
ative variety of Nocardia spp., as a cause of cerebral infec-
tion, the brain is the most frequent non-pulmonary site in-
volved in disseminated nocardiasis (2). Disseminated no-
cardiosis is defined as a Nocardia infection in 2 or more
non-contiguous sites.

Nocardia cyriacigeorgica is a recently identified species.
It is isolated from clinical samples in Europe, Asia, and
North America, predominantly from respiratory samples,
but also from several other sites (3). The current report de-
scribes a disseminated nocardiosis caused by Nocardia cyr-
iacigeorgica in an immunosuppressed patient. The current
case is the 3rd report of N. cyriacigeorgica infection in Iran

(4).

2. Case Report

A 61-year-old male with the history of diabetes melli-
tus and rheumatoid arteritis was admitted in May 2015 to
Khatam Al-Anbia Hospital, Tehran, Iran, with complaints
of multiple cutaneous abscess lesions and right side weak-
ness with lumbar pain.

He had been diagnosed with rheumatoid arteritis and
vacuities 5 months earlier and was receiving immunosup-
pression therapy consisted of azathioprine (50 mg daily),
oral prednisolone (75 mg daily), and methotrexate (7.5 mg
weekly). On physical examination, he was lethargic and
decreased force of right sided extremity muscles than the
left side was observed. Also, lumbosacral spinal tenderness
and multiple cutaneous abscess lesions 0.5 - 1.5 cm in diam-
eter in thorax, abdomen, and upper and lower limbs were
observed (Figure 1). Under examination, the vital signs
were unremarkable at the time of admission:

His body temperature was 38.3°C, pulse 93
beat/minute, blood pressure 115/75 mmHg, and respi-
ratory rate 18 breath/minute. Laboratory testing revealed
hemoglobin (Hb) 13.4 g/dL, total white blood cell count
(WBC) 10.93 × 103/L, and platelet count 255 × 103/L. The
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Figure 1. Nodule Presentation

erythrocyte sedimentation rate (ESR) was noted to be
elevated at 76 mm/1st hour.

Due to the lethargic condition with right sided weak-
ness, brain computed tomography (CT) scan with intra-
venous (IV) contrast was done that revealed a mass lesion
with cerebral abscess. The lumbosacral magnetic reso-
nance imaging (MRI) was performed because of spinal ten-
derness, and paraspinal abscess in lumbosacral area was
observed (Figures 2 and 3).

Figure 2. CT Scan at Presentation

The patient was treated with trimetho-
prim/sulfamethoxazole (TMP/SMX) (160/800 mg), and
ceftriaxone and imipenem (1 g IV) due to cerebral abscess
and multiple cutaneous abscess lesions and the history of
immunosuppression therapy.

Due to suspicion of Nocardia infection, cutaneous ab-
scess culture was sent to laboratory and vital signs and red
flags were precisely controlled; 5 days later, culture anal-

Figure 3. Paraspinal Abcess

ysis of cutaneous yielded Gram-positive filament bacilli
identified as Nocardia sp.

Despite combination therapy of this disseminated No-
cardia sp. with imipenem, ceftriaxone, and TMP/SMX, the
patient deteriorated while on antibiotic therapy and his
level of consciousness dropped. There was no change in
the new brain CT scan (Figure 4). Chest X-ray showed infil-
tration in the lung base and bilateral pleural effusion (Fig-
ure 5). For this reason, linezolid (600 mg IV twice a day)
was added to the previous treatment regimen.

Unfortunately, the patient rapidly died. Post mortem
examinations of isolated Nocardia sp. based phenotypic
properties and sequencing method indicated Nocardia cyr-
iacigeorgica as the cause of disease. The initial isolation
of the current study sample was identified by the phe-
notypic properties such as modified acid fast growth in
lysozyme, and hydrolyzing tyrosine, xanthine, hypoxan-
thine and uric acid. To identify more precisely, polymerase
chain reaction (PCR) was performed on 16s-rRNA of the iso-
lated bacteria. The 16s-rRNA sequences were recorded in
GenBank of NCBI. The16s-rRNA sequences of Nocardia cyr-
iacigeorgica in the current case were submitted to Gen-
Bank, and closely compared with those of the NCBI regis-
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Figure 4. CT Scan After Treatment Demonstrated Improvements.

Figure 5. Chest X-Ray Showed Infiltration in the Lung Base and Bilateral Pleural Ef-
fusion.

tered type (N. cyriageorgica DSM44434T); and 100% similar-
ity with this strain and 0% gap in this isolate was found.

3. Discussion

Nocardia cyriageorgica was first identified in 2001 by
Yassin et al. (5) as a novel species differing from the pre-
viously described members of genus Nocardia in terms
of molecular and biomedical characteristics. A study by
Convill et al. based on DNA-DNA homology, indicated that
N. cyriageorgica was indeed a member of N. astroides drug
patter VI. In the Southern USA N. asteroids drug type VI is
the most frequent reported Nocardia sp. This species of No-
cadia is found primarily in soil, but can also inhibit hu-
mans and is sometimes found in water habitats (6). Neo-
cardiacyriageorgica, similar to other species of Nocardia,

is considered an opportunistic pathogen that affects im-
munosuppressed patients who are particularly suscepti-
ble to Nocardia cyriacigeorgica (7). Nocardia cyriacigeorgica
could be an etiologic agent of Parkinson disease due to its
ability to spread to the brain via the blood stream (8). Dry
and windy areas are the primary location for the infection,
since the winds enhance the relocation of the microbe (8).
Nocardia cyriacigeorgica and type VI strains of Nocardia spp.
have a same antibiogram susceptibility pattern and are
typically susceptible to sulfonamide, amikacin, linezolid,
imipenem, and broad spectrum cephalosporins (9), while
remaining resistant to clarithromycin and penicillin, with
the exception of a few strains of N. cyriacigeorgica that are
reported susceptible to ciprofloxacin (10).

The current case results may help to better identify N.
cyriacigeorgica and its ability to cause disseminated Nocar-
dia infection. The lungs are the primary site of Nocardia cyr-
iacigeorgica infection (11). Neocardia cyriageorgica was orig-
inally thought to belong to NAC, due to differences in an-
tibiotic susceptibility patterns; now it is considered a sep-
arate entity with the advent of newer molecular diagnos-
tic techniques such as 16s-rRNA gene (12) or matrix- assisted
laser depression. It is reported that ionization time to com-
bat invasive infection caused by N.cyriageorgica is increas-
ing.
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