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Masquerading as Pulmonary
Tuberculosis in a Patient With Human
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Case of disseminated Nocardia beijingensis, initially diagnosed
and treated by health department as tuberculosis, presented
with worsening symptoms and new lesions. Adjustment to
antinocardial treatment resulted in significant clinical and ra-
diographic improvement. Maintain a high index of suspicion
for Nocardia in patients diagnosed with tuberculosis with
worsening lesions despite therapy.
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Nocardiae are Gram-positive, branching, filamentous, aer-
obic and weakly acid-fast bacteria that are ubiquitous in soil
and aqueous environments. Nocardiosis usually manifests in 2
major forms: cutaneous and pulmonary. The cutaneous form
occurs via direct inoculation of the microorganism into the
skin. The pulmonary form of the disease usually results from
inhalation of aerosolized bacteria resulting in establishment
of a pulmonary focus leading to an acute bronchopneumonia.
Pulmonary nocardiosis is more often seen in immunocompro-
mised persons, such as those with disorders of cell-mediated
immunity, on immunosuppressive therapy or persons with con-
ditions that otherwise compromise the immune system. The
brain is one of the most common secondary sites of infection.
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Nocardia infections are suppurative with destruction of
healthy tissues and production of local or multifocal abscesses
[1, 2]. In the United States, there are approximately 500-1000
new cases of nocardiosis yearly; 60% of these cases are asso-
ciated with pre-existing compromised immune systems [1, 3].
Therapy differs depending on the clinical syndrome and species
[1]. In this study, we present a case of Nocardia beijingensis in a
patient who was initially diagnosed and treated for tuberculosis
(TB) but later found to have disseminated nocardiosis.

CASE REPORT

A 45-year-old pine straw baler, originally from Mexico and with
no known medical history, presented to his primary care phy-
sician with hiccups that had progressed to hemoptysis during
the previous 2 months. Additional symptoms included subjec-
tive fevers, night sweats, and a 40-pound weight loss. He was
referred to a pulmonology clinic after a chest radiograph re-
vealed a spiculated left hilar soft tissue mass. A computed to-
mography (CT) scan of the thorax showed pulmonary cavitary
lesions with mediastinal and hilar lymphadenopathy (Figure 1).
Because the patient’s symptoms and imaging findings were
suggestive of pulmonary TB, he was referred to the Health
Department where he was commenced on first-line, anti-
tuberculous therapy with isoniazid, rifampin, pyrazinamide,
and ethambutol. A human immunodeficiency virus (HIV) test
was positive; Mycobacterium tuberculosis (MTB) nucleic acid
amplification test (NAA) was negative for TB. Two weeks after
starting anti-tuberculous therapy, the patient presented to the
emergency department with complaints of masses in the left
supraclavicular region and the scalp. On physical examination,
he had tachycardia, mild confusion, and cachectic physique.
There were fluctuant masses without surrounding erythema in
the occipital and parietal scalp and the supraclavicular region
(Figures 2 and 3). Baseline laboratory test results revealed a
normochromic, normocytic anemia with hemoglobin of 8.1 g/
dL, CD4 count of 49 cells/uL, and an HIV viral load of 100 000
copies/mL (Supplementary Table 1).

Computed tomography imaging of the head and neck showed
multiple soft tissue lesions about the calvarium with adjacent
osseous destruction and intracranial extension with an epidural
component and areas of vasogenic edema with associated ring-
enhancing features in the right temporal lobe that were con-
cerning for cerebritis and abscess formation (Figure 4). There
was also alarge necrotic mass in the left supraclavicular area. The
left supraclavicular and scalp abscess were aspirated, and speci-
mens were sent for bacterial and acid-fast bacilli (AFB) culture.
The differential diagnosis at that juncture included nocardiosis,
MTB, immune reconstitution inflammatory syndrome (IRIS)
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Figure 1.
lesions.

Initial computed tomography thorax showing cavitary pulmonary

from anti-tuberculous therapy, and disseminated fungal infec-
tion. Microscopy revealed branching, beaded Gram-positive
rods (Figure 5). A lumbar puncture was performed, and anal-
ysis of the cerebrospinal fluid was unremarkable. Repeat MTB
NAA was negative. Other tests for Blastomyces antibody,
Aspergillus galactomannan, cryptococcal antigen, and antibody
for Toxoplasma immunoglobulin (Ig)G and IgM were all nega-
tive. Cerebrospinal fluid analyses for AFB and fungal and rou-
tine bacterial cultures, cryptococcal antigen, and Toxoplasma
polymerase chain reaction were all negative (Supplementary
Table 2).

Left supraclavicular mass on presentation.

Figure 2.

Figure 3. Parietal scalp lesion on presentation.

Nocardia sp was confirmed on culture so treatment for TB
was therefore discontinued and replaced with trimethoprim-
(TMP/SMX), imipenem, and amikacin
while awaiting final speciation and susceptibility test results.

sulfamethoxazole

Initial computed tomography of the head revealing a lesion in the right
temporal lobe.

Figure 4.
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Figure 5.

Gram stain of left supraclavicular mass.

After 2 weeks of treatment, antiretroviral therapy (ART) with
bictegravir/emtricitabine/tenofovir alafenamide was started.
Hsp65 deoxyribonucleic acid sequencing by the Florida Health
Department identified the Nocardia isolate as N beijingensis
that was susceptible to amikacin, azithromycin, ceftriaxone,
ciprofloxacin, imipenem, linezolid, minocycline, and TMP/
SMX, but resistant to amoxicillin-clavulanate.

Three weeks after discharge, the patient presented to another
hospital acutely with seizures, which were thought to be sec-
ondary to the imipenem. His antibiotic regimen was therefore
changed—imipenem was discontinued and ceftriaxone was
started. A repeat CT scan of the head demonstrated increased
ring enhancement and edema around multiple parenchymal le-
sions. He also had bilateral supraclavicular swelling. Due to the
concern of nonadherence to prescribed antibiotics, the patient
was re-admitted to hospital and the new antibiotic regimen was
initiated. Intravenous antibiotics were continued for approxi-
mately 8 weeks, during which time he showed both radiolog-
ical and clinical improvement (Supplementary Figures 1-4).
After completion of IV therapy, he was transitioned to oral
minocycline and TMP/SMX.

DISCUSSION

Nocardia beijingensis was first isolated in 2001 from the soil
in Beijing, the capital of the People’s Republic of China [4].
Although initially described as a human pathogen in Asia in
2004, subsequent case reports have depicted disease in humans
in Australia, Europe, United States, and Latin America [5]. Few
cases of infection caused by this species of Nocardia have been

reported in the Western Hemisphere; the first case report was
published by Crozier et al [6] in 2014 in an immunocompetent
host presenting with a hilar mass.

Nocardia species are well recognized causes of infections
in both immunocompromised and immunocompetent hosts.
Disseminated nocardiosis, as in our patient, most frequently
begins in the respiratory tract via inhalation of spores that can
be found in the soil and organic matter [7]. Secondary sites of
infection include the brain, bone, skin, lung, eyes, and lymph-
atics; multiorgan involvement can occur [1]. Our patient’s ini-
tial pulmonary findings followed by involvement of the central
nervous system (CNS), calvarium, scalp, and the supraclavicular
region underscore this pattern of disease progression. Based on
his history, we believe that our patient acquired the original in-
fection through occupational exposure while gathering pine
straw from the ground here in the United States.

Uncontrolled HIV and other immunosuppressed states can
contribute to disseminated Nocardia disease. Disseminated
nocardiosis is more common in immunosuppressed patients,
as was described in a retrospective study of Nocardia cases
at a large teaching hospital in Michigan [8]. Overall, the in-
cidence of nocardiosis among patients with acquired immune
deficiency syndrome is relatively low (0.1% to 0.4%) compared
with other opportunistic diseases [9]. However, this is approx-
imately 140 times the incidence of the general population, and
a review of all cases of nocardiosis from 1999 to 2004 from a
tertiary hospital in Miami reported that 76% were also infected
with HIV [9, 10]. The reasons for the relatively low overall
incidence of the disease compared with other opportunistic
infections in populations with HIV infection is not well under-
stood and is likely multifactorial [7]. The degree of dysfunc-
tion of cell-mediated immunity, cellular immune dysfunction
that is not present in all patients with HIV, a noncellular im-
mune response active against Nocardia, underdiagnosis or
underreporting, and Pnemocystis jiroveci pneumonia prophy-
laxis with TMP/SMX have been postulated as reasons behind
the low incidence [7, 11].

The clinical presentation of pulmonary nocardiosis can be
mistaken for pulmonary TB [12]. In 1888, Edmond Nocard, a
19th century veterinarian and biologist, described the disease
as a pseudo-TB; recent studies have shown no significant dif-
ference in the presenting symptoms between pulmonary TB
and pulmonary nocardiosis [13-15]. Radiographic changes
include consolidation, nodules (often cavitary), masses, and
interstitial involvement; upper lobe involvement—a classic
finding of pulmonary TB—is commonly seen in pulmo-
nary nocardiosis and may lead to incorrect inferences [3].
Moreover, the presence of either pulmonary TB or pulmo-
nary nocardiosis does not necessarily rule out the other, es-
pecially in patients with significant immunosuppression, such
as those with HIV infection. Thus, concomitant Nocardia sp
and MTB pulmonary infections can occur [16]. In our patient,
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coinfection was excluded as multiple cultures for mycobac-
teria and MTB NAA testing remained negative.

Due to the mentioned similarity with TB, the diagnosis of
pulmonary nocardiosis may be delayed, which can increase the
risk of poor outcomes and higher morbidity and mortality rates
[9, 11, 17]. Compounding the problem is the fact that pulmo-
nary nocardiosis masquerades as TB more frequently than ex-
pected. Studies in China, Ghana, and Tanzania have reported
4.5% to 18% of patients presenting with pulmonary findings
concerning for TB, who in fact have pulmonary infection
caused by Nocardia spp [13, 15, 18, 19]. When evaluating the
etiology of pulmonary lesions, the African studies have shown
a pulmonary TB-to-nocardiosis ratio among patients with HIV
ranging anywhere from 9:1 to 90:1 depending on the country
and methodology [20]. However, these studies were conducted
in countries with a higher incidence of TB than the United
States. Based on our literature review in PubMed with terms
Nocardia and TB, there have been no studies in the United
States that have ascertained the prevalence of Nocardia in pa-
tients with suspected pulmonary TB. In addition, there have
been relatively few US case reports in the HIV era of patients
with Nocardia being mistakenly diagnosed and treated for TB.
Furthermore, approximately 1%-2% of all brain lesions could
be due to Nocardia [21]. For all these reasons, we believe that,
for patients being evaluated for TB, there should be a high index
of suspicion for Nocardia, especially if there are concomitant
pulmonary and brain lesions or worsening symptoms without a
confirmed diagnosis of TB.

Treatment of disseminated nocardiosis is based mainly
on retrospective reviews and expert opinion with recom-
mendations for a 3-drug regimen in severe disease with a
total duration of at least 12 months to prevent relapse [2, 22].
Trimethoprim-sulfamethoxazole is considered the backbone of
therapeutic regimens for Nocardia spp infection because most
species are susceptible. Notable exceptions include Nocardia
otitidiscaviarum, which is commonly resistant, and Nocardia
nova and Nocardia farcinica, which are occasionally resistant
[22]. The selection of antibiotics for empiric combination
therapy should be based on the species of Nocardia if known.
Susceptibilities should be requested, and therapy should be
adjusted based on the organism’s profile. Trimethoprim-
sulfamethoxazole, linezolid, and carbapenems have good CNS
penetration and are used in disseminated disease and brain le-
sions [2].

Patient’s clinical course was complicated by seizure and a
CT head with an increase in ring enhancement and edema of
the brain lesions while on empiric therapy with TMP/SMX,
imipenem, and amikacin. Seizure is a well recognized, albeit
uncommon, adverse effect of imipenem [23]. The patient was
switched to ceftriaxone based on susceptibilities before re-
peat CT scanning of the head was performed. However, the
increasing ring enhancement and edema of the brain lesions

later seen on repeat imaging was concerning for IRIS or
nonadherence with therapy. Immune reconstitution inflamma-
tory syndrome is rarely reported with Nocardia treatment, but
with his recent initiation of ART in the preceding weeks, this
was high on the differential [24]. By the time the patient was
re-admitted and a second CT scan was performed, the lesions
had begun to improve, and his seizures had resolved; accord-
ingly, steroid therapy was not started. The patient completed
8 weeks of intravenous therapy with ceftriaxone, amikacin,
and TMP/SMX with a good clinical response and was transi-
tioned to oral minocycline and TMP/SMX. Outpatient follow
up 5 months later showed radiologic improvement and com-
plete clinical resolution of symptoms and lesions (Supplement
Figures 1-4). The Infectious Diseases Service at our facility
continued to follow the patient during and after he completed
1 year of antimicrobial therapy. Since completing therapy, he
has not had any clinical signs of disease recurrence. At the
present time, his only medications are antiretroviral therapy
(bictegravir/emtricitabine/tenofovir alafenamide) and prophy-
lactic TMP/SMX, with an undetectable HIV viral load and most
recent CD4 count of 130.

CONCLUSIONS

Our patient’s case highlights several crucial learning points re-
garding Nocardia including acknowledging the lack of available
data within the United States in regard to the incidence and
prevalence of Nocardia, particularly N beijingensis, in people
with HIV having suspected pulmonary TB. A comprehensive
list of differential diagnoses and meticulous diagnostic evalu-
ation of these patients is of paramount importance to prevent
the morbidity and mortality associated with a delayed or missed
diagnosis. Prompt diagnosis and treatment will allow these pa-
tients to have a favorable clinical outcome.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility
of the authors, so questions or comments should be addressed to the
corresponding author.
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