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ABSTRACT

Nocardia farcinica is rarely isolated from clinical specimens, and 
it is a more virulent strain than other types of Nocardia. In this re-
port, we evaluated a rare case of pleural empyema and pneumo-
nia caused by Nocardia farcinica in a patient who had risk factors 
such as long-term use of corticosteroids, chronic respiratory dis-
ease, and a brain tumor. The distinction of N. farcinica from other 
Nocardia species is important because N. farcinica is more viru-
lent and highly resistant, especially to broad-spectrum cephalo-
sporins, which can make treatment difficult. In conclusion, in the 
presence of nonspecific physical examination and radiographic 
findings in patients using immunosuppressives and having co-
morbid diseases, atypical causative agents such as Nocardia in-
fection should be considered in the differential diagnosis.

Keywords: Nocardiosis, Nocardia farcinica, pleural effusion, an-
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ÖZET

Nocardia farcinica klinik örneklerden nadiren izole edilir ve di-
ğer Nocardia türlerine göre daha virülan bir türdür. Bu makalede 
uzun süreli kortikosteroid kullanımı, kronik solunum yolu hasta-
lığı ve beyin tümörü gibi risk faktörlerine sahip bir hastada No-
cardia farcinica'nın neden olduğu nadir bir plevral ampiyem ve 
pnömoni olgusu değerlendirildi. N. farcinica'nın diğer Nocardia 
türlerinden ayrılması önemlidir, çünkü N. farcinica daha virülandır 
ve özellikle geniş spektrumlu sefalosporinlere yüksek derecede 
dirençlidir ve bu da tedaviyi zorlaştırabilir. Sonuç olarak, immün-
süpresif ilaç kullanan ve eşlik eden hastalıkları olan hastalarda 
nonspesifik fizik muayene ve radyografik bulguların varlığında 
ayırıcı tanıda Nocardia enfeksiyonu gibi atipik etkenlerin akılda 
tutulması gerekmektedir.

Anahtar Kelimeler: Nokardiyoz, Nocardia farcinica, plevral efüz-
yon, antibiyotik duyarlılık testi, bağışıklığı zayıflamış hastalar
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INTRODUCTION

The Nocardia species is a Gram-positive, partially ac-
id-fast, aerobic, filamentous genus of Actinomycetes 
commonly found in decaying matter, soil, and water (1). 
Nocardia is usually transmitted by inhalation (2). Pulmo-
nary nocardiosis is the most common clinical presen-
tation; the most common symptoms are shortness of 
breath and coughing (2, 3). Although Nocardia farcinica 
is rarely isolated, it is more virulent than other Nocardia 
species (4). It mainly causes infections in immunocom-
promised patients who have risk factors such as long-
term corticosteroid therapy, use of immunosuppressive 
drugs, organ transplantation, malignancy, human immu-
nodeficiency virus (HIV) infection, diabetes, chronic ob-
structive pulmonary disease (COPD), or alcoholism (2, 5, 
6). Although it is rarely isolated from local and systemic 
infections in healthy individuals, it can also cause oppor-
tunistic infections in immunocompromised patients (7). 
Pleural involvement in N. farcinica infections is rare; few 
studies have been reported in the literature (4, 8).

In this case report, pleural empyema and pulmonary 
nocardiosis caused by N. farcinica, which developed in 
a patient with long-term corticosteroid use, COPD, and 
malignancy, are evaluated.

CASE PRESENTATION

A 70-year-old male patient was admitted to the emer-
gency department with complaints of shortness of 
breath. The patient was diagnosed with hypertension, 
COPD, ischemic heart disease, and diabetes mellitus and 
was waiting for surgery, with the preliminary diagnosis of 
a brain tumor. The patient’s vital signs were TA: 147/88 
mmHg, pulse: 110/min, and O2 saturation: 86-88 (while 
oxygen was administered). During physical examination, 
costal movements were restricted on the right side, and 
respiratory findings decreased with auscultation. Right 
total pneumothorax was detected on posteroanterior 
chest radiography and thorax computed tomography 
(Figure 1). A thoracostomy tube was placed at the right 
4th intercostal level. The patient was transferred to the 
intensive care unit. C-reactive protein: 190 mg/L, sedi-
mentation: 119 mm/hour, and glucose: 516 mg/dL were 
revealed in laboratory tests. Other biochemical parame-
ters and hemogram results were within normal limits. The 
patient was discharged with full recovery on the 10th day 
after admission.

One month later, the patient was admitted again to the 
emergency department with findings such as shortness of 
breath, subcutaneous emphysema, and discharge from 
the drain site and was transferred to the thoracic surgery 
clinic. Radiological examinations revealed a minimal ex-
pansion defect of the right lung, atelectasis at the base of 
the right hemithorax, and secondary minimal pleural effu-

sion and bilateral cavitary lesions (Figure 2). Considering 
the patient’s newly developing cavitary lesions and pos-
sible brain tumor metastases, positron emission tomog-
raphy/computed tomography (PET/CT) was planned. 
Thoracentesis was performed from the right hemithorax. 
Pleural fluid was purulent and sent to the bacteriology 
laboratory for further analysis. The pleural fluid sample 
was inoculated on 5% sheep blood agar, eosin-methy-
lene blue agar, and chocolate agar. Direct Gram staining 
was performed from the sample. Gram-positive bacilli 
with branching structures and polymorph nuclear inflam-
matory cells were detected. After two days of incubation, 
non-hemolytic, small, irregular colonies appeared on 
sheep blood agar. Microscopic examination of the grown 
colonies revealed Gram-positive bacilli with branching 
structures (Figure 3). The bacteria were identified as N. 
farcinica by Mass Spectrometry (VITEK MS, bioMérieux, 
Marcy l’Etoile, France). Antimicrobial susceptibility tests 
(AST) were evaluated according to the Clinical and Lab-

Figure 1: Admission thoracic tomography (June 15, 2022)

Figure 2: Bilateral cavitary lesions on coronal computed 
tomography (July 14, 2022)
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oratory Standards Institute (CLSI) (9). The isolate was sus-
ceptible to increased doses of imipenem, amikacin, cip-
rofloxacin, and gentamicin. It was resistant to amoxicillin 
plus clavulanic acid.

Progression in the number and size of bilateral cavitary 
lesions were determined on PET/CT. The lesions were 
compatible with infective processes (Figure 4). The pa-
tient received ampicillin/sulbactam treatment for five 
days, and his treatment was revised after the causative 
agent was reported as N. farcinica. Trimethoprim-sulfa-
methoxazole (4x3 400/80 mg I.V.) and linezolid (2x600  
mg I.V.) treatment was administered. During the patient’s 
follow-up and treatment continued in the ward, the pa-
tient’s health deteriorated. The patient, who developed 
sepsis in the intensive care unit, died on the 5th day of his 
admission to the intensive care unit.

DISCUSSION

Nocardia species can cause opportunistic infections in 
patients with predisposing factors such as malignan-
cy, chemotherapeutic agents and/or steroid use, and 
COPD (2, 4). According to the study conducted by Tor-
res et al., almost all of the 53 patients with N. farcinica 
infection had predisposing factors (5). N. farcinica can 
cause serious infections such as pneumonia and sepsis 
(2). Pulmonary and pleural infections, brain abscesses, 
and skin infections are the main clinical manifestations 
of N. farcinica infections (5). Although the onset of symp-
toms is subacute or chronic, it is difficult to recognize 
clinically because it occurs with nonspecific symptoms 
such as coughing, fever, shortness of breath, weight 
loss, fatigue, chest pain, hemoptysis, and night sweats 
(10). N. farcinica should be considered in pneumonia in 
the presence of radiological nodules, airspace consoli-
dations, pleural effusion, and cavitary lesions (Figure 2, 
Figure 4) (11). As in this case, cavitary lesions are gener-
ally seen in immunocompromised patients and progress 
rapidly (2). In a review of 18 cases of pleural infection 
caused by N. farcinica, mortality was found to be more 
than 30% (4).

The diagnosis of nocardiosis is achieved by isolating 
the bacteria from clinical samples such as sputum, bron-
choalveolar lavage fluid, pleural fluid, and abscess aspi-
ration within 2-7 days (6). 16S rRNA sequence analysis 
is the gold standard for the identification of Nocardia 
species (12). However, the mass spectrometry method 
has promising results and is used successfully in rapid 
diagnosis (13).

The European Committee on Antimicrobial Susceptibil-
ity Testing (EUCAST) is still working to determine AST 

Figure 4: Rapidly progressing cavitary lesions (July 28, 2022)

Figure 3: Gram-positive branching bacillus on 
microbiological staining of the pleural fluid specimen
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breakpoints for Nocardia species (12). For this reason, the 
CLSI guideline is still used for AST (12). According to CLSI 
guidelines, broth microdilution is recommended for AST 
of Nocardia  (12). Gradient strip tests and disk diffusion 
methods can also be used (8, 14). The results obtained 
in all AST methods should be interpreted carefully (15).

Trimethoprim-sulfamethoxazole has been the basis of 
nocardiosis treatment for the last 70 years (12). How-
ever, very high resistance rates have been reported for 
N. farcinica in some studies (8). All Nocardia species 
are generally susceptible to linezolid, amikacin, and 
trimethoprim-sulfamethoxazole in vitro (12). However, 
the susceptible profiles of other antibiotics vary greatly 
among Nocardia species (12).

In pneumonia caused by Nocardia, the combination of 
trimethoprim-sulfamethoxazole and carbapenem is rec-
ommended as initial treatment (4). In more severe cases, 
aminoglycoside can be added to this combination, and 
oral monotherapy can be switched after clinical improve-
ment following 3 to 4 weeks of parenteral treatment (4). 
The treatment period may last 6-12 months (10). In addi-
tion to antibiotic treatment, interventional methods such 
as tube thoracostomy or therapeutic thoracentesis can be 
considered (4). 

CONCLUSION

In conclusion, Nocardia infection should be considered 
in differential diagnosis in immunocompromised pa-
tients. Rapid identification of the microorganism can be 
life-saving, as identification at the species level is import-
ant in initiating the appropriate antimicrobial therapy. 
Considering the increasing resistance rates, antimicrobial 
susceptibility testing is of vital importance.
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