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Nocardiosis dissemination
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n INTRODUCTION

N
ocardia is an aerobic actinomycetes found
in soil, plants and decomposing organic
material [1]. It is divided into more than 50

species, at least 33 of which cause disease in hu-
mans, in particular Nocardia asteroides [2, 3].
Human infection usually arises from direct inoc-
ulation of skin or soft tissues or by inhalation,
which is considered the most common mode of
entry; clinical manifestations vary from localized
to diffuse [4].
Nocardiosis is typically regarded as an oppor-
tunistic infection, but one-third of infected pa-
tients are immunocompetent. The majority of
patients with nocardial infection are immuno-
compromised, most often with cell-mediated
abnormalities [5]. The most common causes are
steroid therapy, malignancy, organ and
hematopoietic stem cell transplantation, and
HIV infection. 
In contrast to pulmonary or disseminated no-
cardiosis, cutaneous nocardia infection com-
monly occurs in immunocompetent people [6].
The number of cases reported in the literature is
increasing. This might be due to an absolute in-
crease in the number of immunocompromised
patients but also to improvement in laboratory
techniques to detect nocardiosis [7]. Definitive
diagnosis of nocardiosis requires isolation and
identification of the organism from a clinical
specimen. The mean time from the develop-
ment of symptoms to diagnosis has, in various
studies, ranged from 42 days to 12 months [8,
9]. 

n CASE REPORT 1

A 77-year-old woman was admitted in May
2005 for haemoptoe, fever and thoracic pain for
a month. Chest radiography revealed lobar su-
perior right pneumonia. Sputum culture was
positive for Pseudomonas aeruginosa. She was
treated with ceftazidime at the dosage of 1 g
given i.v. every 8 hours for two weeks with par-
tial resolution of symptoms. Then she was
treated with piperacillin/tazobactam (4.5 g i.v.
every 8 hours) and clarithromycin (500 mg i.v.
every 12 hours) but the clinical and radiological
situation failed to improve substantially.
A month later, due to the persistence of fever,
cough, oppressive chest pain and weight loss,
she underwent a chest computerised tomogra-
phy (CT) which showed a persistence of the up-
per right lobe consolidation and homolateral
pleural effusion. 
Laboratory investigation revealed leucocytosis,
an increase in the erythrocyte sedimentation
rate 86 mm/h (normal, 0-20) and in the C-reac-
tive protein 14 mg/L (normal, 0-6). Ecocardiog-
raphy showed minimal back pericardial effu-
sion. Bronchoalveolar and blood cultures yield-
ed no organism and transbronchial biopsy
showed non-specific inflammation.
A CT-guided percutaneous transthoracic nee-
dle biopsy was done with an 18G semiautomat-
ed biopsy needle. Histologic examination dis-
closed findings consistent with lymphomatoid
granulomatosis. One week after the CT-guided
biopsy had been taken, the upper chest became
swollen where the needle had entered. Almost
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10 ml of pus were aspirated and, in the gram
stain, branching gram-positive rods were ob-
served. The culture yielded Nocardia spp. Treat-
ment with trimethoprim/sulfamethoxazole
(TMP-SMX) double-strength p.o. bid was un-
dertaken. The clinical condition of the patient
became progressively better. A chest radiogra-
phy performed after 12 days of therapy demon-
strated a significant reduction in the consolida-
tion on the borders. 
Follow-up therapy was TMP-SMX for 6 months
with complete resolution of the lung consolida-
tion.

n CASE REPORT 2

A 78-year-old man with HCV infection was ad-
mitted in May 2007 due to deep vein thrombo-

sis at lower legs. Anamnestically he reported
recurrent deep-vein thrombosis and atrial fib-
rillation. Upon hospitalization he underwent
several investigations for a suspected paraneo-
plastic syndrome as the cause of recurrent deep
vein thrombosis. 
A nodule at the inferior left lobe was discov-
ered on routine chest radiography. Laboratory
investigations were normal. Bronchoscopy and
the microbiological and cytological analysis on
the broncho-tracheal aspiration were negative.
Four weeks later a chest CT revealed a 2 cm
nodular consolidation with spiculation in the
left base (Figure 1).
Percutaneous transthoracic needle biopsy un-
der CT guidance was carried out with an 18G
semiautomated biopsy needle. Anatomopatho-
logical examination showed inflammatory infil-
trates and micro-abscesses. 
Two weeks after the biopsy had been taken, a
subcutaneous soft mass developed at the punc-
ture site in the chest wall. Pus was aspirated
from this subcutaneous lesion and the culture
showed presence of Nocardia spp. A CT was
performed after the diagnosis of nocardiosis
(Figure 2). Treatment with oral TMP-SMX dou-
ble-strength given tid was undertaken for 2
weeks followed by oral bid administration for 6
months. After 9 months treatment, a CT
showed complete resolution of the pulmonary
lesion.

n DISCUSSION

Due to its low incidence and non-typical mani-
festations, pulmonary nocardiosis is rarely sus-
pected, and the mean time from the develop-
ment of symptoms to diagnosis is quite long.
Usually pulmonary Nocardia infection results
in a negative expectorate. Moreover, when nee-
dle biopsy is aspirated, culture examination is
not always performed. 
In routine aerobic cultures, Nocardia spp. usual-
ly requires 5 to 21 days for growth [10, 11].
Since most routine fluid or tissue cultures are
discarded at 48 to 72 hours, laboratory staff
must be notified when nocardiosis is suspected
in order to ensure an adequate incubation peri-
od. Although pulmonary nocardiosis risk is
higher in patients with deficient cell-mediated
immunity, the patients described here were
both immunocompetent. 
In the first case the period between the devel-
opment of symptoms and the final diagnosis

Figura 1 - Thoracic CT scan shows a 2 cm nodule
with spiculation affecting the left lower lobe. 

Figura 2 - Thoracic CT shows bilateral pleural effusion
and parenchymal consolidation at left lower lobe.
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was two months, whereas in the second case it
was four months. In the first case symptoms
were those specific for Nocardia pneumonia,
whereas in the second case the radiographic im-
age suggested a neoplastic lesion. 
Culture of the transthoracic needle biopsy was
performed in neither of the two cases. Anato-
mopathological diagnosis revealed lymphoma-
toid granulomatosis in the first case, while in
the second case microabscesses were present,
although there was no evidence of the typical
granules. Suppurative inflammation had devel-
oped along the bioptic route as a complication
of the percutaneous transthoracic needle biop-
sy. Pus was aspirated and culture showed No-
cardia spp.
Therefore we hypothesize that the pulmonary
lesion was caused initially by Nocardia which
had subsequently disseminated to the chest
wall after the biopsy. 
Resolution of the disease was evaluated accord-
ing to the clinical symptoms and radiological
resolution after 6 months therapy. Interesting-
ly, there are only two reports in the literature of
chest wall dissemination of infections occurring
after percutaneous transthoracic needle biopsy.
One of these refers to a case of tuberculosis and
the other to a case of nocardiosis [12, 13]. Usu-
ally percutaneous transthoracic needle biopsy
is a well-established technique for definitive
pathological diagnosis of lung tumour, and is
normally not performed in lung abscesses [12].
However, pulmonary lesions caused by my-
cobacteria, mycetes and nocardia simulate a
neoplasm and therefore could require biopsy in
order to be diagnosed. 
A nocardial aetiology is suggested by spread to
contiguous structures, especially with soft tis-
sue swellings or external fistulas because of its
specific tropism [4]. 
In our cases dissemination of Nocardia along
the biopsy route was responsible for cellulitis in
adjacent soft tissues. We recommend to per-
form tissue culture in lung biopsy when the di-
agnosis is not clear and to advise the laboratory
staff on suspected nocardiosis. Other complica-
tions may occur after percutaneous transtho-
racic needle biopsy. 
The most frequent of these are pneumothorax
(17-45%), haemoptysis (0-8%), and haemotho-
rax (3%) [14, 15]. Implantation of carcinoma
along the biopsy route is extremely rare, as is
air embolism (0.07%), but it is a severe compli-
cation, with a reported frequency of less than
0.04% [15, 16]. 

The factors that may affect the likelihood of dis-
semination are thickness of the biopsy needle,
distance between the pulmonary lesion and the
chest wall, skill of the operator, number of
punctures, speed of growth of the tumour, and
the patient’s immunocompetence [16, 17]. 
Clinical isolates of Nocardia spp are variably re-
sistant to antibiotics. 
Most authorities recommend trimethoprim-sul-
famethoxazole as part of first-line therapy for
nocardiosis. 
If the patient is allergic to or intolerant of sul-
fonamides, then alternative agents should be
chosen, based upon susceptibility studies of the
clinical isolate if available. 
In vitro susceptibilities and animal models of
disease have demonstrated activity against No-
cardia with a variety of antibiotics, including
amikacin, imipenem, meropenem, third-gener-
ation cephalosporins (ceftriaxone and cefo-
taxime), minocycline, extended spectrum fluo-
roquinolones (eg, moxifloxacin), linezolid, tige-
cycline, and dapsone [18-20].
We usually treat for a duration of 6 to 12
months for serious pulmonary infection. With-
in these ranges, the duration of therapy is based
upon the severity and extent of disease and the
clinical and radiographic response to treatment.

n CONCLUSIONS

Human nocardial infection usually arises by in-
halation, but direct inoculation of skin or soft
tissues is a non-rare mode of infection, especial-
ly in immunocompetent patients, and chest
wall dissemination after transthoracic needle
biopsy mimics this infection capacity.
In the cases we described, the subcutaneous ab-
scess as the consequence of the procedure en-
abled the proper diagnosis and therapy. A spe-
cific therapy is to be preferred whenever the
microbiological examination can provide bacte-
ria species information. 
Finally, nocardiosis is infrequently included in
differential diagnosis because it is considered to
be rare in Italy. However, physicians and clini-
cal microbiologists should consider Nocardia in-
fections not only in immunocompromised but
also in immunocompetent patients with chron-
ic pulmonary lesions.

Key words: pulmonary Nocardiosis, transtho-
racic biopsy, chest dissemination.
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Pulmonary nocardiosis is a rare respiratory infec-
tion whose diagnosis can easily be missed because
there are no suggestive symptoms. Nocardiosis is
typically regarded as an opportunistic infection,
but one-third of infected patients are immunocom-
petent. We present two situations of pulmonary le-
sions in immunocompetent people. A CT-guided
percutaneous transthoracic needle biopsy was per-
formed in both cases but was not informative. Sup-
purative inflammation had developed as a compli-

cation of the procedure in the biopsy site after 1-2
weeks. Pus was aspirated and culture showed No-
cardia spp. Therefore we hypothesize that the pul-
monary lesion was caused initially by Nocardia
which had subsequently disseminated to the chest
wall after the biopsy. Treatment with trimetho-
prim/sulfamethoxazole was undertaken. Resolu-
tion of the disease was evaluated according to the
clinical symptoms and radiological resolution after
6 months therapy.

SUMMARY

La nocardiosi polmonare è un’ infezione poco frequente
che può facilmente essere misconosciuta a causa dei sin-
tomi poco suggestivi. La nocardiosi viene generalmente
considerata un’infezione opportunistica ma un terzo
dei pazienti colpiti è immunocompetente. Vengono di
seguito descritti due casi di pazienti immunocompeten-
ti con lesioni polmonari indagate con biopsia percuta-
nea transtoracica TAC guidata. L’analisi anatomo-pa-
tologica non è risultata diagnostica in nessuno dei due
casi. Dopo 1-2 settimane dalla procedura invasiva si è

sviluppata una infiammazione sottocutanea nel punto
di entrata dell’ago tranciante. La coltura del pus aspi-
rato ha evidenziato crescita di Nocardia spp. Abbiamo
quindi ipotizzato che la lesione polmonare sia stata cau-
sata primitivamente dal germe Nocardia e che ci sia
stata una successiva disseminazione alla parete toraci-
ca dopo la biopsia. È stato intrapreso trattamento con
trimetoprim/sulfametoxazolo che ha determinato riso-
luzione completa della lesione polmonare dopo 6 mesi di
terapia.
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