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ARTICLE INFO ABSTRACT

Keywords: Nocardia is a genus of Gram-positive, partially acid-fast bacteria consisting of over 120 species, of which 50 are
Nocardia recognized as human pathogens. Nocardia spp. are common colonizers in the environment, particularly in soil
Nocardiosis and water. Nocardia spp. typically cause opportunistic infections in the immunocompetent host, although cases
Disseminated L. . . . . L. .

X of nocardiosis have been described in those with a normal immune system. Nocardiosis can be localized, most
Doxycycline . . . . . . .

often in the skin or lung, or be disseminated, with involvement of the brain, bone, and visceral organs. Treatment

Immunocompetent

of nocardiosis is complex, as multiple culture-directed antibacterials with appropriate tissue penetration may
need to be used for a prolonged duration. To our knowledge, we describe the first successfully treated case of
disseminated Nocardia beijingensis infection in an immunocompetent host with doxycycline and trimethoprim-
sulfamethoxazole and hypothesize that his occupational exposure to ubiquitous saprophytes may have led to

Occupational health

his infection.

Case

A previously healthy, 63-year-old white male residing in Western
Canada presented to his family physician with a 2-month history of
dyspnea, cough and malaise. Physical examination demonstrated
decreased entry to the right lower lung zone, concordant with a chest
radiograph that demonstrated opacification of the right middle lobe and
right lower lobe. Biochemistry tests revealed neutrophilic leukocytosis
(15.6 x 10°/L, 12.3 x 10°/L) and thrombocytosis (615 x 10°/L). An
empiric 5-day course of amoxicillin 1 g orally thrice daily followed by a
5-day course of azithromycin was prescribed. Given a lack of clinical
improvement, computed tomography (CT) of the chest was completed
and showed findings suspicious for necrotizing/cavitary pneumonia
with a developing lung abscess (Fig. 1). These results prompted an
admission to hospital for a diagnostic bronchoscopy, which found thick
secretions in the right middle lobe and right lower lobe. Bronchoalveolar
lavage did not detect any malignant cells but specimens sent for bacte-
rial and fungal culture grew Nocardia sp., which was identified pre-
sumptively based on morphologic and staining characteristics. Using a
previously described broad-range 16S rDNA PCR method to sequence
the first 400-600 bp of the 16S rDNA gene, the isolate was identified as

Nocardia beijingensis complex (Fig. 2) [1].

To assess for possible disseminated nocardiosis, a CT scan of the head
was performed despite a lack of focal neurologic symptoms (Fig. 3). This
imaging demonstrated three 6-10 millimeter intraaxial rim-enhancing
masses in the right temporal lobe and bilateral parietal lobes. Signifi-
cant adjacent vasogenic edema was noted, and the appearance was in
keeping with intracranial abscesses. Given a high likelihood of dissem-
inated nocardiosis with brain-lung involvement, a peripherally inserted
central catheter was placed to facilitate treatment with imipenem 1 g
intravenously every six hours along with high-dose oral trimethoprim-
sulfamethoxazole (TMP-SMX) at 15 mg/kg of TMP. Within a week,
antimicrobial susceptibilities from the patient’s Nocardia isolate became
available, showing susceptibility to ceftriaxone, and his imipenem was
changed to ceftriaxone 2 g intravenously every 12 h in addition to TMP-
SMX.

Ten days into therapy, the patient developed a petechial rash on his
lower extremities, and was found to have pancytopenia, acute kidney
injury and transaminitis. In consultation with pharmacy, this was felt
most likely to be related to his TMP-SMX and his dose was reduced to
800/160 mg twice daily. Within three days of this change, his rash and
biochemical abnormalities resolved.
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Fig. 1. Chest computed tomography demonstrating consolidation within the lateral right middle lobe, inferior right upper lobe and superior right lower lobe,

associated with locules of gas and a confluent area of central cavitation.

A

Fig. 2. Bronchoalveolar lavage of the right middle lobe, demonstrating branching, filamentous Gram-positive bacilli, partially acid-fast staining on: A) Gram stain, B)

modified Kinyoun stain, and C) Kinyoun stain, all at 1000 x magnification.

During follow-up visits, further discussions revealed an occupational
exposure to landfill leachate (in the absence of personal protective
equipment). As it is unusual for disseminated nocardiosis to occur in
immunocompetent hosts, a comprehensive workup was conducted to
elicit obvious immunodeficiencies. HIV-1 & 2 (by enzyme immunoassay
and p24 antigen), hepatitis B and C were negative and serum immu-
noglobulins (IgG, IgM, IgA, IgE) were within normal limits. He had ev-
idence of a normal immune response, as evidenced by IgG antibodies for
measles, mumps, rubella and varicella zoster.

Following a three-month course of ceftriaxone and TMP-SMX, the
patient was transitioned to an oral regimen of doxycycline 200 mg twice
daily and TMP-SMX 800/160 mg twice daily for a duration of 15
months. The higher daily dose of doxycycline and a prolonged course of
therapy was selected owing to central nervous system (CNS) involve-
ment and the patient’s inability to tolerate high dose TMP-SMX. Serial
CT-chest and CT-head imaging throughout his 15-month course of TMP-
SMX and doxycycline indicated improvement of the involved areas
(Figs. 4 and 5).
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Fig. 3. Head computed tomography demonstrating intra-axial rim-enhancing masses in the bilateral parietal lobes and right temporal lobe, associated with sig-

nificant adjacent vasogenic edema without distant mass effect.
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Fig. 4. Chest computed tomography demonstrating resolution of opacification in the right middle lobe.

Discussion

Nocardia spp. are branching Gram-positive bacilli, staining weakly
acid-fast, found in soil and decaying organic matter. Infections by these
bacteria are rare but can be life-threatening. Clinically, nocardiosis
presents with three syndromes; pulmonary, cutaneous or disseminated
[2].

Infection is thought to arise from direct inhalation or inoculation of
Nocardia spp. Subsequent dissemination to secondary sites within the
body, including the brain, bone, lymphatics and visceral organs can
ensue. Primary cutaneous nocardiosis is associated with skin and soft
tissue infection with associated lymphangitic spread. In tropical coun-
tries, mycetoma formation occurs, even in immunocompetent hosts.
Pulmonary nocardiosis usually occurs only in patients who are immu-
nosuppressed or have chronic lung disease [3].

Nocardia beijingensis was initially isolated in a sewer ditch in China in
2001 [4]. Over the next decade, less than ten additional cases of in-
fections from Nocardia beijingensis have been reported in North America
[5-10]. As per the latest case series of Nocardia beijingensis in the
immunocompetent host published by Diioia et al., cases of disseminated

disease have been reported with greater regularity since 2020 [11]. As
they are ubiquitous in the environment, isolation of Nocardia spp. from
non-sterile sites can indicate colonization and contamination rather than
invasive infection; therefore, clinical-microbiological correlation is
critical for diagnosing infection.

This patient’s occupational duties included leachate management,
and its transport to and from landfills. The microbiological milieu within
leachate is varied. Workers with leachate and other related substances
should always abide by applicable safety protocols and use the recom-
mended personal protective equipment. Further study is needed to
determine if there is an occupational risk for nocardiosis. We hypothe-
size that our patient may have developed pulmonary nocardiosis via his
occupational exposure, and ultimately led to dissemination into his
brain. Donning of a particulate filtering respirator when working in
environments with potential aerosolization of leachate ought to be
considered.

The mainstay of treatment for nocardiosis is TMP-SMX, given its
activity against most species of Nocardia. While mild pulmonary
nocardiosis can be effectively treated with TMP-SMX monotherapy, in-
dividuals who are immunocompromised or have disseminated disease
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Fig. 5. Head computed tomography demonstrating resolution of previously identified enhancing foci.

require speciation and additional susceptibility testing of their isolates
to guide adjunctive therapies that penetrate the site of disseminated
infection. Although no evidence exists to guide duration of therapy,
immunocompromised individuals with Nocardia infection or those with
disseminated nocardiosis are typically treated with at least a 12-month
course of therapy. As our patient was intolerant of full dose TMP-SMX,
doxycycline was added for its CNS-penetrating properties when ceftri-
axone was discontinued.

Conclusion

To our knowledge, this is the fourth case in North America and first
case in Canada of disseminated Nocardia beijingensis disease in an
immunocompetent host. Our case outlines the utility of doxycycline as
an anti-Nocardia medication with CNS penetration and highlights the
need to consider occupational protection against infectious diseases
encountered in the workplace of select workers.
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