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CASE LETTER

To the Editor:
The organisms of the genus Nocardia are gram-positive, 
ubiquitous, aerobic actinomycetes found worldwide in 
soil, decaying organic material, and water.1 The genus 
Nocardia includes more than 50 species; some species, 
such as Nocardia asteroides, Nocardia farcinica, Nocardia 
nova, and Nocardia brasiliensis, are the cause of nocardio-
sis in humans and animals.2,3 Nocardiosis is a rare and 
opportunistic infection that predominantly affects immu-
nocompromised individuals; however, up to 30% of infec-
tions can occur in immunocompetent hosts.4 Nocardiosis 
can manifest in 3 disease forms: cutaneous, pulmonary, or 
disseminated. Cutaneous nocardiosis commonly develops 

in immunocompetent individuals who have experienced 
a predisposing traumatic injury to the skin,5 and it can 
exhibit a diverse variety of clinical manifestations, making 
diagnosis difficult. We describe a case of serious progres-
sive primary cutaneous nocardiosis with an unusual pre-
sentation in an immunocompetent patient.

A 26-year-old immunocompetent man presented with 
pain, swelling, nodules, abscesses, ulcers, and sinus 
drainage of the left arm. The left elbow lesion initially 
developed at the site of a trauma 6 years prior that was 
painless but was contaminated with mossy soil. The con-
dition slowly progressed over the next 2 years, and the 
patient experienced increased swelling and eventually 
developed multiple draining sinus tracts. Over the next  
4 years, the lesions multiplied, spreading to the forearm 
and upper arm; associated severe pain and swelling at 
the elbow and wrist joint developed. The patient sought 
medical care at a local hospital and subsequently was 
diagnosed with suspected cutaneous tuberculosis. The 
patient was empirically treated with a 6-month course 
of isoniazid, rifampicin, pyrazinamide, and ethambutol; 
however, the lesions continued to progress and worsen. 
The patient had to stop antibiotic treatment because 
of substantially elevated alanine aminotransferase and 
aspartate aminotransferase levels.

He subsequently was evaluated at our hospital. He 
had no notable medical history and was afebrile. Physical 
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PRACTICE POINTS
•  Although unusual, cutaneous nocardiosis can pres-

ent with both mycetoma and sporotrichoid infection,
which should be treated based on pathogen identifi-
cation and antibiotic sensitivity testing.

•  A high degree of clinical suspicion by clinicians fol-
lowed by successful identification of the organism by
a laboratory technologist will aid in the early diagnosis
and treatment of the infection, ultimately reducing the
risk for complications and morbidity.
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examination revealed multiple erythematous nodules, 
abscesses, and ulcers on the left arm. There were several 
nodules with open sinus tracts and seropurulent crusts 
along with numerous atrophic, ovoid, stellate scars. Other 
nodules and ulcers with purulent drainage were located 
along the lymphatic nodes extending up the patient’s 
left forearm (Figure 1A). The yellowish-white pus dis-
charge from several active sinuses contained no apparent 
granules. The lesions were densely distributed along the 
elbow, wrist, and shoulder, which resulted in associated 
skin swelling and restricted joint movement. The left axil-
lary lymph nodes were enlarged.

Laboratory analyses revealed a hemoglobin level of 
9.6 g/dL (reference range, 13–17.5 g/dL), platelet count of 
621×109/L (reference range, 125–350×109/L), and leuko-
cyte count of 14.3×109/L (reference range, 3.5–9.5 ×109/L). 
C-reactive protein level was 88.4 mg/L (reference range, 
0–10 mg/L). Blood, renal, and liver tests, as well as 
tumor marker, peripheral blood lymphocyte subset, 
immunoglobulin, and complement results were within 
reference ranges. Results for Treponema pallidum and  
HIV antibody tests were negative. Hepatitis B virus 

markers were positive for hepatitis B surface antigen,  
hepatitis B e antigen, and hepatitis B core antibody, 
and the serum concentration of hepatitis B virus DNA 
was 3.12×107 IU/mL (reference range, <5×102 IU/mL). 
Computed tomography of the chest and cranium were 
unremarkable. Ultrasonography of the left arm revealed 
multiple vertical sinus tracts and several horizontal com-
municating branches that were accompanied by worm-
eaten bone destruction (Figure 2).

Additional testing included histopathologic staining of 
a skin tissue specimen—hematoxylin and eosin, periodic 
acid–Schiff, and acid-fast staining—showed nonspecific, 
diffuse, inflammatory cell infiltration suggestive of chronic 
suppurative granuloma (Figure 3) but failed to reveal any 
special strains or organisms. Gram stain examination of 
the purulent fluid collected from the subcutaneous tis-
sue showed no apparent positive bacillus or filamentous 
granules. The specimen was then inoculated on Sabouraud 
dextrose agar and Lowenstein-Jensen medium for fun-
gus and mycobacteria culture, respectively. After 5 days, 
chalky, yellow, adherent colonies were observed on the 
Löwenstein-Jensen medium, and after 26 days, yellow 
crinkled colonies were observed on Sabouraud dextrose 
agar. The colonies were then inoculated on Columbia 
blood agar and incubated for 1 week to aid in the identifi-
cation of organisms. Growth of yellow colonies that were 
adherent to the agar, moist, and smooth with a velvety 
surface, as well as a characteristic moldy odor resulted. 
Gram staining revealed gram-positive, thin, and beaded 
branching filaments (Figure 4). Based on colony character-
istics, physiological properties, and biochemical tests, the 
isolate was identified as Nocardia. Results of further inves-
tigations employing polymerase chain reaction analysis of 
the skin specimen and bacterial colonies using a Nocardia  
genus 596-bp fragment of 16S ribosomal RNA primer (for-
ward primer NG1: 5’-ACCGACCACAAGGGG-3’, reverse 
primer NG2: 5’-GGTTGTAACCTCTTCGA-3’)6 were com-
pletely consistent with the reference for identification of  
N brasiliensis. Evaluation of these results led to a diagnosis 
of cutaneous nocardiosis after traumatic inoculation. 

FIGURE 1. Progressive primary cutaneous nocardiosis. A, Skin lesions 
on the patient’s left forearm at the initial visit. B, After 6 months of 
antibiotic treatment, the cutaneous lesions and left limb swelling com-
pletely subsided.

FIGURE 2. Ultrasonography of the patient’s left arm revealed multiple 
vertical sinus tracts and several horizontal communicating branches.
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Because there was a high suspicion of actinophy-
tosis or nocardiosis at admission, the patient received 
a combination antibiotic treatment with intravenous 
aqueous penicillin (4 million U every 4 hours) and oral 
trimethoprim-sulfamethoxazole (160/800 mg twice daily). 
Subsequently, treatment was changed to a combina-
tion of oral trimethoprim-sulfamethoxazole (160/800 mg 
twice daily) and moxifloxacin (400 mg once daily) based 
on pathogen identification and antibiotic sensitivity test-
ing. After 1 month of treatment, the cutaneous lesions 
and left limb swelling dramatically improved and puru-
lent drainage ceased, though some scarring occurred 
during the healing process. In addition, the mobility of 
the affected shoulder, elbow, and wrist joints slightly 
improved. Notable improvement in the mobility and 
swelling of the joints was observed at 6-month follow-up 
(Figure 1B). The patient continues to be monitored on an 
outpatient basis.

Cutaneous nocardiosis is a disfiguring granulomatous 
infection involving cutaneous and subcutaneous tissue 
that can progress to cause injury to viscera and bone.7 
It has been called one of the great imitators because 
cutaneous nocardiosis can present in multiple forms,8,9 
including mycetoma, sporotrichoid infection, superficial 
skin infection, and disseminated infection with cutane-
ous involvement. The differential diagnoses of cutane-
ous nocardiosis are broad and include tuberculosis;  
actinomycosis; deep fungal infections such as sporotri-
chosis, blastomycosis, phaeohyphomycosis, histoplas-
mosis, and coccidioidomycosis; other bacterial causes of 
cellulitis, abscess, or ecthyma; and malignancies.10 The 
principle method of diagnosis is the identification of 
Nocardia from the infection site.

Our patient ultimately was diagnosed with pri-
mary cutaneous nocardiosis resulting from a traumatic 
injury to the skin that was contaminated with soil. The 
clinical manifestation pattern was a compound type, 
including both mycetoma and sporotrichoid infections. 
Initially, Nocardia mycetoma occurred with subcutaneous 

infection by direct extension10,11 and appeared as dense, 
predominantly painless, swollen lesions. After 4 years, the 
skin lesions continued to spread linearly to the patient’s 
upper arm and forearm and manifested as the sporotri-
choid infection type with painful swollen lesions at the 
site of inoculation and painful enlargement of the ipsilat-
eral axillary lymph node.

Although nocardiosis is found worldwide, it is 
endemic to tropical and subtropical regions such as India, 
Africa, Southeast Asia, and Latin America.12 Nocardiosis 
most often is observed in individuals aged 20 to 40 years. 
It affects men more than women, and it commonly 
occurs in field laborers and cultivators whose occupations 
involve direct contact with the soil.13 Most lesions are 
found on the lower extremities, though localized nocar-
diosis infections can occur in other areas such as the neck, 
breasts, back, buttocks, and elbows. 

Our patient initially was misdiagnosed, and treat-
ment was delayed for several reasons. First, nocar-
diosis is not common in China, and most clinicians 
are unfamiliar with the disease. Second, the related 
lesions do not have specific features, and our patient 
had a complex clinical presentation that included myce-
toma and sporotrichoid infection. Third, the charac-
teristic grain of Nocardia species is small but that of  
N brasiliensis is even smaller (approximately 0.1–0.2 mm 
in diameter), which makes visualization difficult in both 
histopathologic and microbiologic examinations.14 The 
histopathologic examination results of our patient in 
the local hospital were nonspecific. Fourth, our patient 
did not initially go to the hospital but instead purchased 
some over-the-counter antibiotic ointments for external 
application because the lesions were painless. Moreover, 
microbiologic smear and culture examinations were 
not conducted in the local hospital before administer-
ing antituberculosis treatment to the patient. Instead, 
a polymerase chain reaction examination of skin lesion 
tissue for tubercle bacilli and atypical mycobacteria 
was negative. These findings imply that the traditional 

FIGURE 3. Histopathology showed irregular hyperplasia of epider-
mal cells and infiltration of inflammatory cells (H&E, original magni-
fication ×40). 

FIGURE 4. Gram stain from colonies grown on Columbia blood agar 
showed branching, filamentous, gram-positive bacilli (original magnifi-
cation ×1000).
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microbial smear and culture evaluations cannot be 
omitted. Furthermore, culture examinations should be 
conducted on multiple skin tissue and purulent fluid 
specimens to increase the likelihood of detection. These 
cultures should be monitored for at least 2 to 4 weeks 
because Nocardia is a slow-growing organism.10 

The optimal antimicrobial treatment regimens 
for nocardiosis have not been firmly established.15 
Trimethoprim-sulfamethoxazole is regarded as the first-
line antimicrobial agent for treatment of nocardial infec-
tions. The optimal duration of antimicrobial therapy for 
nocardiosis also has not been determined, and the treat-
ment regimen depends on the severity and extent of the 
infection as well as on the presence of infection-related 
complications. The main complication is bone involve-
ment. Notable bony changes include periosteal thicken-
ing, osteoporosis, and osteolysis. 

We considered the severity of skin lesions and bone 
marrow invasion in our patient and planned to treat 
him continually with oral trimethoprim-sulfamethoxazole 
according to the in vitro drug susceptibility test. The 
patient showed clinical improvement after 1 month of 
treatment, and he continued to improve after 6 months of 
treatment. To prevent recurrence, we found it necessary to 
treat the patient with a long-term antibiotic course over 
6 to 12 months.16

Cutaneous nocardiosis remains a diagnostic chal-
lenge because of its nonspecific and diverse clinical and 
histopathological presentations. Diagnosis is further com-
plicated by the inherent difficulty of cultivating and iden-
tifying the clinical isolate in the laboratory. A high degree 
of clinical suspicion followed by successful identification 
of the organism by a laboratory technologist will aid in the 
early diagnosis and treatment of the infection, ultimately 
reducing the risk for complications and morbidity.
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