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Abstract 

 

Background: Nocardia as a Gram-positive bacillus with a microscopic appearance of branching hyphae can produce considerable disease in 

an appropriable host. N. facinica is a member of genus Nocardia that is potentially life threatening; therefore, therapy of N. farcinica infection 

remains difficult. 

Case presentation: This study is a case report of disseminated N. farcinica infection in a 64-year-old man with a history of pneumoconiosis 

with brain, lung, and skin involvement in Labbafi Nejad hospital, Tehran, IR Iran in November 2013 with a discussion about diagnosis and 
management of this particular patient. 

Conclusion: Due to the involvement of brain, triple therapy was started with meropenem, amikacin, and linezolid. 
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1. Background 

Nocardiosis is typically regarded as an opportunistic 

infection. Disseminated Nocardia has a dismal prognosis 

with high mortality rates (1).  In this study, the treatment of 

disseminated nocardiosis with brain abscess is described in 

an immunocompetent old patient with pneumoconiosis by 

combining linezolid, meropenem, and amikacin. 

Pneumoconiosis is a pulmonary occupational disease caused 

by inhalation of soil often in dust and in farming (2). 

A 64-year-old man with a history of working in brick 

factory for twenty years was admitted to the Labbafi Nejad 

hospital, Tehran, Iran in November 2013 with fever, skin 

lesions, and dyspnea complaint from 10 days ago. He had a 

history of dry coughs and had been diagnosed with 

pneumoconiosis since 5 years earlier and had received 

inhaled corticosteroid and bronchodilator. But he had not a 

history of bacterial or fungal infection in the past. 

On examination, he was alert, febrile (38.5˚C), and 

tachypneic. Oxygen saturation without oxygen in rest was 

85% (PR*1=95, RR*2=26, BP*3= 130/80). In addition, 

multiple inflammatory cutaneous abscess-like lesions were 

observed in anterior left thigh with a diameter of 5*3 cm as 

well as in the posterior part of the shoulder with a diameter 

of 2*2 cm. Also, two abscess-like lesions with a diameter of 

1*1 cm were observed in the tip of the tongue and 

sublingual. 

Chest auscultation revealed a generalized-course crackle 

in both lungs and sound reduction in the base of the lungs. 

Cardiac auscultation showed no abnormalities, and the 

remainder of the physical examination was normal. 

Laboratory analysis results revealed leukocytosis and 

neutrophilia (WBC=13×103, PMN=86%), HB=11.2, 

Plt=11900; also, ESR*4 level was 85, CRP*5 level was 55, 

creatinine=1.1, and BUN=23. Chest CT scan revealed 

multiple cavity lesions in the right superior lobe, left of the 

lingual, and inferior segments of two lobes. According to the 

pneumoconiosis history, comparing the latest chest CT scan 

results with the ones taken six month earlier showed that the 

cavitary lesions were new (Figure 1, 2). BAL*6 for TB*7 

and other microorganisms was negative. MRI with and 

without contrast was performed, which was normal. 

Sonography of soft tissue lesions showed the possibility of 

abscess for all lesions. All of the abscesses were drained, and 

smear and culture were performed. The smears showed 

staphylococcus-like Gram-positive cocci, which were 

confirmed as S. aureus based on culture and conventional 

microbial and biochemical tests. The patient received 2g 

vancomycin per day intravenously for 10 days. After a few 

days, the fever stopped, but anterior thigh abscess 

progressed. 

 

 

Figure 1. Chest CT scan 6 month before the onset of 

symptoms. 
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Figure 2. Chest CT scan in admission time. 

 

The contents of the abscess were drained and sent for 

smear and culture (Figure 3, 4). Gram staining revealed the 

beaded branching filaments and weakly acid-fast filaments. 

The morphology of colonies was compatible with Nocardia in 

culturing on blood agar (BA), colombia agar with colistin, and 

sabouraud dextrose agar (SDA). Microbial and biochemical 

tests such as modified acid fast staining, catalase, growth in 

lysozyme , hydrolysis of casein,  tyrosine,  xanthine,  

hypoxanthine,  and  uric  acid were used for Nocardia spp. 

confirmation. Also, using biochemical differential tests and 

sequence analysis of 16sRNA, the Nocardia spp was 

confirmed as N. farcinica IFM10152DNA in gene bank. Smear 

and culture for fungal infections were negative. The NBT*8 

and immunoglobin level (IgM, IgG, IgG) were within normal 

limits, and HIV*9 antibody assay was negative in two steps. 

 

 

Figure 3. Gram staining of the contents of abscess with gram 

positive branched beaded filament. 

 

 

Figure 4. Culture of abscess contents. 

 

According to the skin lesion progression and the results 

of smear and culture in diagnosis of Nocardia skin lesions, 

the TMP/SMX*10 160/ 800 BD intravenously was started 

empirically; however, the treatment was not successful, and 

new skin lesions appeared, and even previous skin lesions 

became worse. Antibiotic resistance test was performed for 

isolated Nocardia, TMP/SMX resistance was reported, and 

thereby, the treatment regimen was changed to imipenem 

500 mg IV (QID) and amikasin 600 mg IV daily. After two 

weeks, patient complained about jerky movement in his left 

lower extremities, and new brain MRI with and without 

contrast revealed multiple abscesses (Figure 5). 

Due to the risk of disseminated Nocardia infection with 

cerebral involvement, the imipenem was replaced with the high 

dose of meropenem 2g IV (TDS), and linezolid 600 mg IV (BD)  

 

 

Figure 5. Brain MRI with multiple abscess. 
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was also added. As a result, skin abscesses were resolved, and 

brain and pulmonary symptoms decreased. Unfortunately, 

despite of clinical improvement, the patient died because of 

sudden respiratory distress and pulmonary thromboembolism 

six weeks after admission. 

 

2. Discussion 
Nocardia spp. are aerobic, Gram positive branching 

filamentous weakly acid-fast bacteria that live as soil 

saprophytes (1). Nocardia disease acquired by direct 

inoculation into the skin or inhalation of organism and 

nosocomial transmission is rare (4). N. farcinica is one the 

most important and common species of Nocardia, which is 

potentially lethal because of its desire to disseminate and its 

antibiotic resistance (4).  The most common manifestation of 

N. farcinica in immunosuppressed patients is pulmonary 

disease (4). Rarely, Nocardia infections can affect an 

immunocompetent patient with no evidence of pulmonary 

complications; therefore, nocardiosis is observed more likely 

in immunocompromised people and people with structural 

lung disease, especially chronic obstructive pulmonary disease 

(COPD*11), or those who have a history of surgery or trauma 

(5). Other risk factors are corticosteroid therapy, malignancy 

transplantation, autoimmune disease, acute immunodeficiency 

syndrome, and intravenous drug abuse. In a study conducted 

in 2006, in a large number of cases, more risk factors were 

present in 94% of the patients, most of whom had used 

corticosteroid and immunosuppressive treatment (3). 

Therefore, nocardiosis usually occurs in patients who has 

either impaired local pulmonary defense or systemic 

immunosuppression and also in individual with structural lung 

disease, especially with chronic obstructive pulmonary disease 

(5), but rarely in healthy people (6). Cases of pulmonary and 

disseminated nocardiosis associated with alemtuzumab 

treatment have been reported only in patients with preexisting 

conditions involving immunity, including non-Hodgkin's 

lymphoma, Bcell lymphocytic leukemia, and organ transplant 

(7). In a retrospective review of 53 cases of N. farcinica 

infection, 85% of the patients had predisposing factors (8). In 

another study, chronic pulmonary disease was reported as the 

underlying condition in five cases, and only one patient had 

not received systemic steroid therapy (9). This patient had 

previously been mostly healthy except for well tolerated mild 

pneumoconiosis and never previously received systemic 

steroid treatment (9). In another study, a few cases of 

pulmonary nocardiosis were reported in pneumoconiosis (10). 

These cases highlight that pulmonary nocardiosis should also 

be keep in mind in pneumoconiosis.  Pneumoconiosis is 

mainly due to exposure to inorganic dust which is retained in 

the lung parenchyma and inciting fibrosis (10). The clinical 

diagnosis of pneumoconiosis is usually based on an 

occupational history, chest radiographic findings, and 

compatible pulmonary function tests (2). Nocardia brain 

abscess has rarely been reported in an immunocompetent host 

(11). Nocardia may be recovered from CNS, blood, lung 

biopsy specimens or plural aspirate as well as from other 

organs of immunosuppressed patients. Detection of Nocardia 

is done by PCR and Real-Time PCR. In this study, PCR was 

used to determine the presence of Nocardia using primers 

specific for Nocardia 16S rRNA on the positive 27 DNA 

samples that were Mycobacterium tuberculosis negative but 

Nocardia positive. Co-trimoxazole (TMP/SMX) is generally 

recommended for the empirical nocardiosis treatment (3). The 

prevalence rate of resistance genes in Co-trimoxazole 

(TMP/SMX) resistant strains was as follows: sul1 and sul2, 

93.4 and 78.9%, respectively; dfrA(S1) 14.7%; blaTEM-1 and 

blaZ, 2.6 and 2.6%, respectively; VIM-2 1.3%; aph(3′)-IIIa 

40.8%; ermA, ermB, mefA, and msrD, 2.6, 77.6, 14.4, and 

5.2%, respectively; and tet(O), tet(M), and tet(L), 48.6, 25.0, 

and 3.9%, respectively (12). The susceptibility of N. farcinica 

to co-trimoxazole (TMP/SMX) varies geographically, but the 

comparison is confounded by the use of different 

methodologies (13). In recent years, linezolid as a novel 

oxazolidinone antibiotic has gained more and more attention 

in primary therapy of Nocardia infection. In vitro 

investigations show consistent sensitivity of all isolates of 

Nocardia species to linezolid, and in vivo, the linezolid 

penetration into the tissue is satisfactory even in the cerebral 

spinal fluid (7-8). Furthermore, it is suitable for long-term 

therapy because it can be administered not only intravenously 

but also orally with 100% bioavailability (8). Linezolid has 

little renal or hepatic toxicity and rarely has interactions with 

other drugs such as immunosuppressants because it is not 

metabolized by human cytochrome P450 (14). 

 

3. Conclusion 
Although the TMP/SMX is still drug of choice for 

nocardiosis treatment, in regions such as Iran, where the 

Nocardia spp. resistance against TMP/SMX is reported, it is 

recommended to perform the antibiotic susceptibility testing in 

cases applicable, and the clinicians may consider other 

empirical treatments options rather than TMP/SMX for 

patients with nocardiosis. 

 

Abbreviations  

*1 PR= Pulse rate 

* 2 RR= Respiratory rate 

*3 BP=Blood pressure 

*4 ESR=Erythrocyte sedimentation rate 

*5 CRP= C Protein reactive 

*6 BAL=Broncho alveolar lavage 

*7 TB=Tuberose sclerosis 

*8 NBT=Nitro blue tetrazolium 

*9 HIV=Human immunosuppressive virus 

*10TMP/SMX=Sulfamethoxazole 

*11COPD=chronic obstructive pulmonary disease 
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