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Abstract: Nocardia brain abscess is relatively rare and generally occurs in immunodeficient patients. Here, we present the first case of 
brain abscess due to Nocardia brevicatena in an immunocompetent patient, with unknown origin. In this case, a 49-year-old man was 
admitted to our hospital with limb twitching and complained of a history of intermittent headache. He was diagnosed with brain 
abscess through brain imaging and cured after craniotomy for abscess excision and targeted antibiotic treatment. Surgical specimens 
were sent for further detection. The causative organism was identified by weak acid-fast staining, culture and metagenomic next- 
generation sequencing (mNGS). We hope this case could provide a reference for incoming patients as well as their clinical 
management. 
Keywords: brain abscess, Nocardia brevicatena, non-immunocompromised, mNGS, surgical treatment

Introduction
Nocardia are Gram-positive, aerobic, branching filamentous bacteria belonging to Actinomycetales. They are universally 
present in soil, decaying vegetation and water. Around 54 Nocardia species are known to cause infections in human 
beings.1 Nocardia are relatively uncommon pathogens, which cause infections mostly in immunocompromised patients.2

Nocardia brain abscess constitutes approximately 1–2% of all brain abscesses. The mortality rate of a Nocardia brain 
abscess is three times higher than that of other bacterial brain abscesses.3 Pathogens found in brain abscesses enter the 
brain tissue through hematogenous spread, closer spread (such as sinusitis) or traumatic infection after head trauma or 
surgery.4

Nocardia brevicatena was first described in 1961, which was isolated from two human respiratory specimens.5 

Nevertheless, there have been no case reports of human infection with N. brevicatena since then. Here, we present the 
first case of brain abscess due to N. brevicatena in an immunocompetent patient, to our best knowledge.

Case Presentation
A 49-year-old man was admitted to our hospital with limb twitching and complained of a 7-day history of intermittent 
headache. The patient was a truck driver without immunosuppression. He had no significant past medical history and did 
not report any foci of infection, sinusitis, or head trauma. Physical examination showed conscious state, temperature of 
36.6°C, sensitivity to light reflex, a soft neck, and normal limb muscle strength.

On admission, laboratory investigations showed white blood cell of 9.95×109/L (with 64.3% neutrophil, 4.7% 
monocytes, and 29.4% lymphocytes), procalcitonin of < 0.01 ng/mL (normal 0–0.05 ng/mL), C-reactive protein of 
7.97 mg/L (normal 0–6 mg/L). Brain magnetic resonance imaging (MRI) revealed irregular lesions and surrounding 
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edema in the left temporo-occipital lobe (Figure 1A and B). Enhanced diffusion-weighted imaging (DWI) signals were 
observed in the center of the lesions (Figure 1C). The signal intensity of the ring wall around the lesions was markedly 
increased after enhancement (Figure 1D). Magnetic resonance spectrum (MRS) indicated an elevated lactic acid peak, 
and low N-acetyl aspartate, creatine, and choline peaks. The patient was diagnosed with brain abscess based on the 
imaging results. He was given empiric treatment with intravenous metronidazole (1 g, q12h) and ceftriaxone (2 g, q12h). 
Thoracoabdominal computed tomography (CT) scan did not show any mass or solid organ lesion. Transthoracic and 
transesophageal echocardiograms excluded endocarditis. Blood and cerebrospinal fluid cultures proved negative. 
Cerebrospinal fluid analysis showed white blood cell of 0.01×109/L, glucose of 3.65 mmol/L (normal 2.5–4.5 mmol/ 
L), and total protein of 1.262 g/L (normal 0.15–0.45 g/L).

After 3 weeks of initial treatment with metronidazole and ceftriaxone, the patient’s symptoms persisted. A CT scan 
showed enlarged lesions and surrounding edema. Then we performed craniotomy to excise the lesions (Figure 1E). The 
consistency of the excised lesions resembled a mixture of necrotic tissue with hematoma. Surgical specimens were sent 
for pathology, culture, and metagenomic next-generation sequencing (Genskey, Beijing, China). Histopathology analysis 
indicated extensive necrosis and abscess formation. Weak acid-fast staining showed acid-fast, branching and uneven 
staining of filamentous bacilli (Figure 2A), suggestive of Nocardia. mNGS analysis reported N. brevicatena with 28,770 
unique reads distributing across regions of the genome (Figure 3). It is not a random mapping and can be identified as 
N. brevicatena. Metagenome data is now available at NCBI under the Sequence Read Archive (SRA) database with 
accession no. PRJNA908993. Specimen culturing on blood agar plates at 37°C under aerobic conditions yielded pale 
yellow, rough, and dry colonies (Figure 2B). The isolate also presented filamentous branched bacilli and positive weak 
acid-fast staining. These findings demonstrated a brain abscess caused by N. brevicatena.

Figure 1 Brain MRI and CT images pre and post surgery. (A and B) Multiloculated lesions were found with long T1-weighted and T2-weighted images in the left temporo- 
occipital lobe. The lesions were surrounded by large patches of edema. (C) Diffusion-weighted imaging showed high signal intensity in the center of the lesions. (D) 
Gadolinium-enhanced T1-weighted image demonstrated ring-enhancing lesions. (E) A CT scan one week after surgery. (F) There was no residual enhancing lesion at 4 
months after surgery.
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After surgery, the patient had no fever and his headache relieved. A repeat CT confirmed total excision of the space- 
occupying lesions (Figure 1E). On the 3th day after surgery, he switched to intravenous vancomycin (1 g, q12h) for 10 
days and oral trimethoprim/sulfamethoxazole (80 mg/400 mg, q12h) for 6 months. He was discharged home 14 days after 
surgery. The patient had a return visit and denied clinical symptoms at 4 months after discharge. No residual lesion was 
observed through gadofluorine-enhanced magnetic resonance imaging (Figure 1F).

Discussion and Conclusion
The incidence of nocardiosis seems to be increasing each year in the population, especially in those with deficient cell- 
mediated immunity, such as persons with organ transplantation, malignancy, diabetes mellitus, autoimmune diseases, 
AIDS infection, and prolonged corticosteroid therapy.2,6 Brain is the most commonly involved extrapulmonary nocar-
diosis site, and abscess formation is an important feature.7 In this report, we present a case of primary brain abscess due 
to N. brevicatena in an immunocompetent patient, without a known origin.

Figure 2 The results of staining and culture. (A) Weak acid-fast staining of the abscess wall (×1000). (B) An image of pure bacteria after 10 days of culture.

Figure 3 The distribution of mapping read number on the genome of N. brevicatena.
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Brain imaging is considered as the cornerstone for the diagnosis of brain abscess. The time course of brain abscess 
consists of three stages: meningoencephalitis stage, suppuration stage, and capsule stage.8 The abscess commonly 
develops a vascularized wall made of astrocytes and glia in the capsule stage, which can be identified by CT scan or 
MRI as a ring enhancement.9 However, brain abscess is similar to gliomas, cystic foci, and necrotic foci on imaging 
modalities in the capsule stage. MRS is a good method for distinguishing them. The center of brain abscess lacks the 
metabolites of normal brain tissue; the peaks of N-acetyl aspartate, creatine, and choline are low but the peak of lactic 
acid is elevated.10 In addition, typical DWI of brain abscess shows a hyperintense signal in the abscess cavity, which is 
also a valuable method to distinguish between brain abscess, glioma, and metastases.11 In this case, we report 
a multiloculated brain abscess corresponding to the capsule stage.

The microbiology laboratory plays an important role in the diagnosis of nocardiosis, because the clinical presentation 
mimics other common infections.12 The possibility of nocardiosis should always be alerted in abscess samples. Special 
staining techniques like weak acid-fast staining may be required for diagnosis, when nocardiosis is suspected.13 Nocardia 
can grow on routine laboratory media such as blood agar, and most isolates grow significantly within 3–5 days. In the 
current case, the colony morphology of the isolate was similar to that of N. brevicatena described before.5 The patient 
with brain abscess was diagnosed with N. brevicatena infection by weak acid-fast staining, culture, and mNGS. As an 
emerging technique, mNGS represents an unbiased and rapid diagnostic tool, which is useful for the diagnosis of 
infectious diseases, especially for rare or difficult cases.14 When compared with culture, the mNGS method can improve 
the detection rate of Nocardia, identify different Nocardia species, and greatly reduce the turnaround time.15

The therapies for brain abscess include chemotherapy and surgery. Nocardia have a tendency to relapse due to their 
slow replication and intracellular presence. Therefore, prolonged antimicrobial therapy for a few to several months is 
required. The most widely used antibiotic is trimethoprim/sulfamethoxazole due to good tolerance and better cerebrosp-
inal fluid penetration; alternative drugs are meropenem, ceftriaxone, linezolid, ampicillin, vancomycin, or amikacin.16 

Surgical treatment is required in most cases of cerebral nocardiosis after multiloculated and thick walled lesions form. 
However, surgical treatment can be avoided based on accurate diagnosis of Nocardia and prompt antibiotic treatment in 
some cases.17 Overall prognosis is favorable on administration of appropriate surgical therapy and antibiotic cover.18,19

In summary, we present a case of brain abscess due to N. brevicatena in an immunocompetent patient. Although the 
majority of patients with cerebral nocardiosis are immunocompromised, cerebral nocardiosis could occur without any 
predisposing factors. It is very important for clinicians to be familiar with the characteristics of nocardial infections. 
mNGS detection can help clinicians provide direction for the diagnosis of infectious diseases. Timely surgical interven-
tion and targeted antibiotic treatment are both significant for the patient with Nocardia brain abscess. Finally, we hope 
this case could provide a reference for incoming patients as well as their clinical management.

Consent for Publication
Written informed consent has been obtained from the patient for the case details and images to be published. Details of 
the case can be published without institutional approval.

Disclosure
The authors report no conflicts of interest in this work.
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