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CASE REPORT

When you least expect it—a case of disseminated nocardiosis 
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Abstract
Nocardiosis is a rare disease caused by Nocardia spp. that can mostly be found in immunocompromised patients, such as those 
affected by HIV, diabetes, tumors, or those taking long-term corticosteroids or other immunosuppressants. However, up to 
one-third of patients with nocardiosis may be immunocompetent. The most common presentation of nocardiosis consists of 
pulmonary nodules or consolidation, sometimes with cavitation, detected on chest X-ray (CXR) or computed tomography 
(CT) scan, along with brain lesions and soft-tissue abscesses. Patients usually present with non-specific symptoms, such 
as fever, dyspnea, productive cough, fatigue, and chest pleuritic pain; thus, diagnosis may be challenging. Because of that, 
tumors and tuberculosis should also be included in the differential diagnosis. In this article, we will discuss the case of an 
immunocompetent patient affected by disseminated nocardiosis, which initially went undetected.
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Introduction

Nocardiosis is not a straightforward diagnosis, as the symp-
toms and radiologic features are non-specific [1, 2]. Moreo-
ver, other conditions, either malignant or infectious, should 
be comprised in the differential diagnosis [1]. This entity, 
especially when disseminated, must be suspected if the 
patient has not responded to combination antibiotic therapy.

Case report

In January 2023, a retired 65-year-old Caucasian woman 
rushed to the Emergency Department of Policlinico 
Sant’Orsola in Bologna, Italy, for persistence of fever and 
dry cough since November 2022, both unresponsive to 

clarithromycin and levofloxacin. Her medical history was 
not remarkable, apart from a known allergy to trimetho-
prim–sulfamethoxazole, penicillin, and cephalosporins.

The CXR detected a consolidation in the left upper lobe. 
Thus, the patient underwent a high-resolution CT (HRCT) 
and the radiologist confirmed parenchymal consolidation on 
the left upper lobe, without cavitation or air-bronchogram 
sign, along with bilateral mediastinal and left supraclavicu-
lar lymphadenopathies (Fig. 1). The patient was then admit-
ted to the hospital.

Blood tests revealed a high white cell count (14,460/
mm3), low hemoglobin (9.8 g/dL), a normal platelet count 
(426,000/mm3), a high C-reactive protein (15.73 mg/dL), 
and a negative procalcitonin (PCT). Liver and kidney func-
tion was normal.

Serology for HIV and HCV, HBsAg, and HBcAg were 
negative too.

A QuantiFERON test and autoimmunity panel were run 
on the patient and both were negative, thus ruling out auto-
immune disorders and, more importantly, tuberculosis.

Consequently, the pulmonologists performed a bron-
choscopy, endobronchial ultrasound-guided transbronchial 
needle aspiration (EBUS-TBNA) on mediastinal adenopa-
thies and bronchoalveolar lavage (BAL). While they both 
tested negative for malignancy, the former highlighted 
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neutrophilic necrosis and the latter resulted positive for 
Nocardia abscessus.

However, a couple of days later, the patient started suffer-
ing from intense left-sided lumbar pain involving the ipsilat-
eral lower limb. The CT scan of the lumbar and sacral spine 
revealed a superfluid mass in the left ileo-psoas muscle, 

infiltrating L1 and L2 vertebral bodies (Fig. 2). Because of 
that, she was started on Pregabalin 75 mg bis in die, poten-
tially increasing the dose to 150 mg bis in die after 3–4 days.

The abscess was partially evacuated through a drainage 
and the patient underwent an MRI without and with contrast 
medium to check for extension of the inflammatory process, 

Fig. 1   A, B Coronal view of parenchymal consolidation in the left upper lobe (white arrows), without the air-bronchogram sign. C, D Sagittal 
view
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which involved the adjacent vertebral bodies and the left 
paravertebral muscles (Fig. 3). The radiologic findings 
were consistent with the hematogenous spread of Nocar-
dia abscessus, a suspicion that was later confirmed by the 
histopathologic assessment on the drained sample, with the 
detection of the bacterium and numerous neutrophils.

Given the hematogenous spread of the infection, the clini-
cians decided to perform MRI of the brain without and with 
contrast medium to look for any signs of involvement of the 
central nervous system. The neuroradiologist detected three 
small oval abscesses in the left frontal lobe, characterized by 

rim enhancement and surrounded by edema, but the patient 
did not show any neurological symptoms (Fig. 4).

Due to her multiple allergies to antibiotics, the patient 
was then started on linezolid 600 mg bis in die i.v. and mero-
penem 2 g loading dose, and then 500 mg i.v. every 6 hours, 
as a combination therapy.

A month later, a follow-up MRI of the brain detected a 
dimensional reduction of brain abscesses (Fig. 5).

The case was discussed with the infectious disease spe-
cialists in a multidisciplinary meeting. Meropenem was 
stopped and linezolid was switched to per os therapy, same 

Fig. 2   A, C Note the asymmetry between the two ileo-psoas muscles 
(thick arrows). B, D Following the onset of intense left-sided lumbar 
pain, the CT scan shows a voluminous abscess (8 × 8 × 20 cm) in the 

left ileo-psoas muscle that displaces anteriorly the ipsilateral kidney 
(arrowheads) and erodes the L1 and L2 vertebral bodies (stars)
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dosage. The patient was discharged from the hospital a cou-
ple of days later.

Although the follow-up abdominal CT showed a dimen-
sional reduction of the abscess in the left ileo-psoas muscle, 

the erosion of the adjacent vertebral bodies had increased 
(Fig. 6).

After 11 months of therapy with linezolid, the MRI 
and HRCT showed that the involvement of, respectively, 
the lumbar spine and the lungs had improved remarkably 
(Figs. 7 and 8).

Fig. 3   A, B MRI T1w DIXON images on the coronal plane. Note the 
inflammatory involvement of the adjacent vertebral bodies (arrows). 
C Sagittal plane. D MRI THRIVE image after injection of contrast 

medium. C, D Note the inflammatory involvement of the ipsilateral 
paravertebral muscles (arrowheads)
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Discussion

Nocardiosis is a rare disease that can be found both in 
immunocompromised patients as an opportunistic bacte-
rial infection [1, 3–5, 7–9], and in immunocompetent ones 
[1, 5, 7–9].

Usually, it occurs primarily in the lungs [1–4, 6–8] and 
is caused by Nocardia spp., which live in water, dust, soil, 
and decaying vegetation [4, 5, 9].

Not only are the symptoms non-specific—fever, dysp-
nea, productive cough, fatigue, and chest pleuritic pain 
[1, 5, 7, 8]—but also Nocardia spp. tend to grow slowly 
in certain laboratory cultures, taking up to 3 weeks to get 
a result [2, 4, 6, 9], and this bacterium should not be con-
sidered a contaminant, if found in a sample [9].

Usually, CXR is the first radiologic exam the patient 
undergoes. It can detect a nodule or consolidation, some-
times with cavitation [1, 2, 4]. However, HRCT is far more 
sensitive and can recognize single or multiple nodules, 
consolidation with or without cavitation, ground-glass 

opacities (GGOs), empyema [4], and mediastinal adenopa-
thies [7], even though a specific pattern or radiologic fea-
tures cannot be unequivocally identified [1, 4, 5].

Therefore, diagnosis may be challenging, and tumors, 
tuberculosis, and mycobacterial and fungal infections 
should also be considered [1, 3] due to the overlap of 
symptoms and radiologic features. In fact, unilateral lung 
consolidation characterized by air bronchogram, without 
cavitation, not responding to broad-spectrum antibiotics, 
comprises nocardiosis, tuberculosis, and tumor in the dif-
ferential diagnosis.

Unfortunately, the radiologic findings of these entities 
subtly differ, so only the presence of further features may 
help in the diagnosis, such as tree in bud in tuberculosis [10] 
or invasion of vessels or other structures for tumors.

In our case, purely from a radiologic point of view, even 
the musculoskeletal involvement was not conclusive for the 
differential diagnosis. In fact, spinal tuberculosis is mostly 
observed in the thoracolumbar spine [11]. In the early phase 
of the process, the anterior portion of the vertebral body 
is involved, along with fragmentary bone destruction and 

Fig. 4   A, B MRI of the brain T1w images, after the injection of contrast medium. In the left frontal lobe, note three small oval abscesses, charac-
terized by rim enhancement and surrounded by edema

Fig. 5   A, B Note the dimensional reduction of the three brain abscesses. The surrounding edema is not visible anymore
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paravertebral abscess formation [11], with minimal or absent 
disc involvement.

Nevertheless, in such a situation, especially in the pres-
ence of bone erosion, one cannot completely exclude tumors. 
Indeed, osseous metastases do erode the cortical bone, but 

they rarely develop as soft-tissue masses [12], and this might 
have helped the radiologist in the differential diagnosis.

Consequently, the most important and reliable way 
to diagnose nocardiosis both in an immunocompro-
mised patient and in an immunocompetent one is still 

Fig. 6   A, C Note the reduction of the abscess in the left ileo-psoas muscle (black oval in C) and that the kidney is back in its normal position. A, 
B Note the increase of the bone erosion of the adjacent vertebral bodies (black and white arrows)
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the histopathologic assessment, apart from the medical 
history, as seen in our patient. In fact, the pathologist 
was able to detect Nocardia abscessus in the BAL, in the 
sample from the EBUS-TBNA and in the drained fluid 

from the abscess, along with a remarkable neutrophilic 
response, normally elicited by said bacterium [6].

Unlike the cases reported in some previous articles 
[13–17], our patient did not have any underlying condition 

Fig. 7   A–C Note the improve-
ment of the involvement of 
paravertebral muscles, vertebral 
bodies, and left ileo-psoas 
muscle

Fig. 8   A, B The parenchymal consolidation is not visible anymore. Only dystelectatic streaks remain (arrows)
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or a remarkable medical history, apart from the known 
allergy to the aforementioned antibiotics, and did not have 
any occupational exposure, either present or previous, as she 
had already retired.

Moreover, those same articles [13–17] only mention pul-
monary and in some cases central nervous system involve-
ment in immunocompetent individuals affected by other 
bacterial strains of Nocardia spp. (N. farcinica [13], N. bei-
jingensis complex [14], N. cyriacigeorgica [15], N. trans-
valensis [16], and N. exalbida [17]) than the one detected 
in our patient.

In their article, Guicheney et al. [18] only describe cuta-
neous manifestations due to N. brasiliensis, having ruled 
out systemic involvement by means of a total body CT scan.

Only White et al. in their poster [19] report a case of dis-
seminated nocardiosis due to N. abscessus complex and N. 
exalbida, but with just pulmonary and brain lesions.

However, this article is important, because we have pre-
sented the case of an immunocompetent patient affected by 
disseminated nocardiosis due to N. abscessus, showing pul-
monary, brain, and musculoskeletal involvement, which has 
not been described in other case reports.

Our aim is to shed light on the importance of including 
nocardiosis in the differential diagnosis, even in the most 
challenging clinical picture and in the absence of acquired or 
innate immune disorders, as it is not straightforward.

In conclusion, in the future radiomics may help diag-
nose nocardiosis and be used instead of the histopathologic 
assessment, which is far more invasive, as Gong et al. [20] 
and Zhang [21] have demonstrated, respectively, for focal 
pneumonia-like lung cancer and focal pulmonary inflamma-
tory lesion [20] and pulmonary cryptococcosis mimicking 
lung cancer [21].
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