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We describe the case of a 57-year-old man with poorly controlled type 2 diabetes mellitus who presented with 30 days of left-sided 
abdominal pain. He was found to have a left adrenal abscess and underwent adrenalectomy. Intraoperative cultures grew Nocardia 
beijingensis, which is an uncommonly identified Nocardia species rarely affecting immunocompetent patients. We review the 
published literature on cases of N beijingensis among immunocompetent patients. This is the first report summarizing the diagnosis 
and management of N beijingensis isolated from an adrenal abscess.
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Nocardia species are aerobic actinomycetes found in the soil; 
these organisms are pyogenic bacteria with a predilection for 
abscess formation and extension into surrounding tissues [1–3]. 
To date, 54 of the 92 identified Nocardia spp have been document-
ed to cause human disease [4], with infections occurring primarily 
among immunocompromised patients [1, 3]. Species are identi-
fied and differentiated using 16S ribosomal ribonucleic acid 
(rRNA) gene sequencing [5, 6].

Wang et al first isolated Nocardia beijingensis from a soil 
sample in China in 2001 [5]. Nocardia beijingensis has subse-
quently been identified as a rare cause of infection primarily 
affecting immunocompromised hosts [7–12]. Our case repre-
sents the first published report of N beijingensis isolated from 
an adrenal gland.

CASE REPORT

A 57-year-old man was admitted to the hospital for evaluation of 
progressive left upper quadrant abdominal pain over the past 
month. Additional symptoms included subjective fevers, diapho-
resis, tachycardia, anorexia, nausea, a 6.8-kg (15-lb) weight loss, 
and several episodes of nonbloody, nonbilious vomiting. Prior to 

onset of abdominal pain, the patient was asymptomatic and 
physically active. His medical history included hypertension 
and diabetes mellitus type 2 with a hemoglobin A1c of 10%. 
He had no history of trauma or intra-abdominal procedures. 
He was a former smoker with a 25 pack-year smoking history 
and had no other relevant substance use history. The patient 
lived in a medium-sized town within a largely rural Wyoming 
community and had no international travel history. He had no 
animal exposures. He reported riding his motorcycle in the 
Rocky Mountain area and described associated dust inhalation.

At the time of initial evaluation, vital signs demonstrated a 
temperature of 96.6°C, heart rate of 123 beats per minute, blood 
pressure of 170/115 mm Hg, and normal oxygenation on room 
air. He described 9/10 left upper quadrant abdominal pain but 
lacked evidence of peritonitis, and his abdomen was not 
tender. An abdominal computed tomographic (CT) scan re-
vealed a 9 × 4.2-cm heterogenous left adrenal mass (Figure 1). 
Laboratory evaluation demonstrated leukocytosis of 18 000 
cells/µL. Normal levels of plasma free metanephrines ruled 
out pheochromocytoma. Chest radiographs showed a possible 
left-sided infiltrate with parapneumonic effusion, and cefurox-
ime was administered for 5 days to treat presumed community- 
acquired pneumonia.

The patient underwent robot-assisted left adrenalectomy on 
day 10 of admission with concern for malignant disease. 
Purulent drainage from the left adrenal gland was observed 
during surgery. Perinephric fat was sent for tissue culture. 
The patient remained clinically stable by postoperative day 2, 
and he was discharged home with a 5-day course of 
amoxicillin-clavulanic acid.

Gram stain of the tissue sent for culture showed 1+ polymor-
phonuclear leukocytes without organisms. On postoperative 
day 3, blood and chocolate agar plates grew Nocardia spp in 
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aerobic culture subsequently identified by 16s rRNA sequenc-
ing as N beijingensis (Figure 2). Sequencing was performed at 
a reference laboratory (ARUP Laboratories, Salt Lake City, 
Utah) and analyzed using the RipSeq database [13] with a 
98.45% identification match to N beijingensis. The organism 
demonstrated susceptibility to trimethoprim-sulfamethoxazole 
(TMP-SMX), linezolid, carbapenems, tetracyclines, amoxicil-
lin-clavulanic acid, and third-/fourth-generation cephalospo-
rins with resistance only to fluoroquinolones. Pathology of 

the left adrenal mass was negative for neoplasm and demon-
strated acute and chronic inflammation including prominent 
neutrophils and macrophages. Gram stain demonstrated fila-
mentous micro-organisms on routine hematoxylin-eosin stain 
and modified acid-fast stain.

After confirming organism susceptibilities, the patient began 
treatment with TMP-SMX 320 mg/1600 mg twice daily and line-
zolid 600 mg twice daily. Given the propensity of Nocardia to in-
vade the brain and pulmonary systems [3], magnetic resonance 
imaging of his brain and a CT scan of his chest were performed. 
His brain imaging did not show intracranial pathology. Chest im-
aging demonstrated multiple small calcified pulmonary granulo-
mas with several subcentimeter noncalcified nodules that were 
unchanged on repeat imaging 4 months later. He received linezol-
id for 3 months before this was discontinued due to thrombocyto-
penia, and he received TMP-SMX for a total of 7 months targeting 
visceral and suspected pulmonary nocardiosis. The patient recov-
ered and remained without signs of recurrent disease at time of 
publication, >7 months from his last treatment dose.

DISCUSSION

Systemic nocardiosis remains a rare presentation among im-
munocompetent patients, particularly among those with no 
prior history of surgery, injection drug use, or trauma. 
Whereas pulmonary nocardiosis is associated with dust inhala-
tion or aspiration [14], extrapulmonary disease results from 
traumatic inoculation or hematogenous spread from a primary 
site of infection [2]. Nocardiosis occurs primarily among im-
munocompromised hosts with approximately one-third of in-
fections occurring among immunocompetent patients [1, 2]. 
Diabetes mellitus, while not a primary cause of immunodefi-
ciency, can increase risk of infections through the effect of 
hyperglycemia on the immune system and is considered a sec-
ondary cause of immunodeficiency [15, 16]. While still consid-
ered relatively immunocompetent, our patient’s poorly 
controlled diabetes may have increased his risk for systemic no-
cardiosis through impaired phagocytosis, chemotaxis, and/or 
decreased mitogen-induced lymphoproliferation [15].

We suspect this patient’s N beijingensis infection began as pri-
mary pulmonary nocardiosis with subsequent hematogenous 
spread to the left adrenal gland. Chronic lung disease and ciga-
rette smoking have been identified as risk factors for nocardiosis 
[17, 18]. The nodules on chest imaging likely represent sites of 
infection, although he remained free of pulmonary symptoms. 
His only identified exposure risk was dust inhalation while riding 
his motorcycle. Saubolle and Sussland [14] hypothesize that dry, 
windy conditions facilitate Nocardia aerosolization, leading to 
inhalation and pulmonary infection.

Nocardia beijingensis was first isolated from a soil sample in 
China in 2001 [5]. Human infections with this species have 
been identified as early as 2004 among immunocompromised 

Figure 1. Abdominal computed tomographic scan highlighting a 9 × 4.2-cm 
heterogenous left adrenal mass (circled in white).

Figure 2. Partially acid-fast gram-positive bacilli grew from resected adrenal 
tissue on chocolate agar after 48 hours and is pictured at ×1000 magnification. 
The typical beaded appearance is evident at the periphery of the field.
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patients in Japan and Thailand [7]. There have been few docu-
mented cases in the Western Hemisphere [9]. In 2014, Crozier 
et al reported the first case affecting an immunocompetent pa-
tient in the United States [12]. To date, there are 8 previously 
published reports of N beijingensis affecting immunocompe-
tent individuals. As in infections with other Nocardia spp, pul-
monary and central nervous system (CNS) disease are most 
commonly reported. A literature review of N beijingensis infec-
tions in immunocompetent hosts yielded 3 documented pul-
monary cases [12, 19–21], 2 cases of CNS abscesses [22, 23], 
1 overlap case presenting with both pulmonary and CNS dis-
ease [24], 1 case of a subfascial paravertebral abscess [25], 
and 1 case of scleritis [26] (Table 1).

Identification of Nocardia spp remains an important step in 
treatment as antimicrobial susceptibility patterns vary between 
species. Most documented N beijingensis infections have re-
sponded to treatment with TMP-SMX, carbapenems, amika-
cin, and/or third-generation cephalosporins [24], although 
imipenem nonsusceptibility has been observed in 1 example 
[26]. As there are no available trials to guide the treatment of 
Nocardia infections, the recommended duration of therapy 
for systemic nocardiosis is typically 6–12 months based on ex-
pert opinion [3, 17, 27]. Given the surgical resection of our pa-
tient’s abscess and subsequent clinical improvement, we elected 
to treat him for a 7-month course with TMP-SMX.

In conclusion, we describe a case of adrenal nocardiosis 
caused by N beijingensis masquerading as malignant disease 

This pathogen has not previously been described from an adre-
nal site.
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