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Pulmonary nocardiosis is a rare infection with a high mortality rate. We present a case of an elderly male with severe COPD treated with repeated courses of
prednisone and highlight specific factors predisposing to a Nocardia infection. We review literature data and advocate for early invasive testing to direct management. We
underline the role of early bronchoscopy in this select population given its safety and potential diagnostic yield.

Introduction

Pulmonary nocardiosis is a rare, slow-growing bacterial
infection with a high mortality rate. The incidence of infection
in the United States is roughly 500-1000 cases per year, with
males at higher risk for infection at a rate of 3:1 [1]. This
infection has a predilection for a specific kind of population and
has been seen in increasing frequency in patients such as the
one below with recurrent COPD exacerbations requiring steroid
therapy. The aim of our case presentation, as it entails below, is
to describe a case of pulmonary Nocardia, highlight the relevant
risk factors that can put a patient in a susceptible population,
as well as suggest diagnostic testing that could lead to higher
yield and earlier uncovering of diagnosis, so as to expedite
treatment initiation and in a hope to improve mortality for this
very high-risk group of people within the community.

Case presentation

An 87-year-old male with a medical history significant for
asthma/COPD with recurrent exacerbations (2-3 per year, last
one 2 weeks prior to admission), hypertension, hyperlipidemia,
T2DM, BPH, systolic heart failure (EF 30% - 35%), apical

aneurysm with LV thrombus on apixaban presented to the ER
with shortness of breath that started 2 days prior to arrival.
He had just finished a steroid taper for a COPD exacerbation
secondary to respiratory syncytial virus when he noticed
increasing fatigue, weakness, and a decrease in appetite.
His pulmonary history was notable for multiple visits to the
emergency room over the past year which indicated poor
baseline control of his obstructive lung disease. He had never
undergone formal pulmonary functioning testing done prior
to admission, nor had prior arterial blood gas samples drawn.
These were associated with productive cough and a feeling of
being “unable to cough phlegm up”. He additionally endorsed
some subjective fevers and a sore throat at home. The patient
was originally from Mexico, immigrated in 1996, had no pets,
denied recent travel, and had no sick contacts.

In the ER, the patient was hypotensive to 80/40 mmHg
and tachycardic at 148 bpm, which both resolved with fluid
boluses. The temperature was 102.3F, and it resolved with
acetaminophen. The respiratory rate on admission was 34/min.
He was noted to have coarse bilateral breath sounds but no
increased work of breathing. Labs were notable for a significant
leukocytosis 21.9 x 10*3/ul. with 20.5 x 10*3/uL neutrophils
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on differential, and serum lactic acid of 3.6 mmol/L. Chest
x-ray imaging showed a left lower lobe consolidation and a
small left-sided pleural effusion. A CT chest was obtained and
showed multifocal confluent consolidative opacities in the left
lung with cystic change, cavitation, and air-fluid levels (Image
1). These were not present on a CT scan 3 months prior to
presentation. He was given prednisone 40 mg and piperacillin-
tazobactam and admitted to the general medical floor.

On hospital day 1, pulmonology was consulted. Urinary
Histoplasma, Blastomyces, Legionella, and Streptococcus
pneumoniae antigens were sent, as well as serum procalcitonin,
quantiferon, beta-3-D  glucan assay, Cryptococcus,
Coccidioidoides testing as well as sputum respiratory pathogen
panel. On Hospital days 2-3 his fevers improved and his
prednisone dose was reduced to 30 mg, however, he was noted
to have blood-streaked sputum and oral lesions suspected to
be due to a Candida infection. Due to minimal improvement
from days 3-5, a repeat chest CT was obtained which showed
worsening confluent opacifications (Image 2). A decision was
made to perform a bronchoscopy with Bronchoalveolar Lavage
(BAL). Quantiferon and AFB sputum both returned negative at
this time. The bronchoscopy was significant for a large mucus
plug in the left main stem bronchus and purulent material
which was lavaged and sent for cultures. Gram stain of the
lavage demonstrated branching Gram-positive rods in chains
and on hospital day 9, the bronchial cultures grew Nocardia
cyriacigeorgica.

Image 1: Coronal CT of the patient on presentation with note of a cavitary lesion
in the left lobe.

Image 2: Coronal CT of the patient on hospital day 5. Note the increasing
confluence of the opacities on the left, likely consistent with progressive disease.
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The patient was started on imipenem-cilastatin as well as
IV trimethoprim-sulfamethoxazole and underwent brain MRI,
which was negative for CNS disease. He was transferred to the
ICU for increased work of breathing and subsequently placed on
non-invasive mechanical ventilation, which was then weaned
over several days. Trimethoprim was discontinued after 3
days due to hyponatremia and hyperkalemia and switched to
linezolid. After 9 days of linezolid and imipenem, pt developed
severe pancytopenia and linezolid switched to amikacin out of
concern for myelosuppression. In spite of these efforts, he did
not improve, and with ongoing goals of care discussions with
the family became abruptly bradycardic and passed away. Chest
compressions were not started given the do-not-resuscitate
order. The total duration from admission to death was 32 days.
An autopsy was deferred per family preference.

Discussion

Pulmonary nocardiosis is a rare Gram-positive bacillus
infection that most often affects immunocompromised hosts,
and thus it is often not considered when evaluating a patient
with pneumonia worsening despite appropriate treatment. Our
case illustrates a small but significant subset of patients with
structural lung disease who are not on chronic, continuous
prednisone therapy, but rather have intermittent courses of it,
who develop severe and in this case fatal infection.

Previous reports [2-5] have noted a correlation between
structural lung disease, recent or chronic steroid exposures,
and the development of pulmonary nocardiosis. Few case
reports demonstrate the rapid clinical deterioration similar
to what had occurred in our otherwise stable patient over the
course of several weeks. After two separate 5-day courses of
glucocorticoids (576.3 mg equivalent of prednisone), in less
than 4 weeks, our patient developed a fulminant Nocardia
cyriacigeorgica infection which persisted despite cessation of
steroids and multiple courses of targeted therapeutics. This
could be a demonstration of a more rapidly progressive form of
the disease, as opposed to a smoldering presentation. Though
there is limited data on the natural history of the disease,
case reports on N. cyriacigeorgica infection typically note
significant improvement in symptoms and discharge from the
inpatient setting within weeks and full recovery as noted with
radiographic improvement or negative culture data in months
when treated with appropriate therapy [6-13].

It is notable that this patient underwent extensive workup
by pulmonary and infectious disease care teams though
Nocardia was not considered as a potential pathogen until the
patient underwent bronchoscopy. While invasive evaluation
is often deferred during an initial workup of pneumonia in
favor of sputum sampling, the delay in bronchoscopy in our
case ultimately led to the delay in diagnosis and appropriate
antimicrobial selection.

When considering the existing literature on pulmonary
nocardiosis specifically Nocardia cyriacigeorgica, it is clear that
nocardiosis is not only a disease of immunocompromised
patients [2,4,14,15]. In select groups, specifically patients
with structural lung disease and any glucocorticoid exposure,
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it should be included in the initial differential diagnosis and
investigated, as prompt treatment with appropriate agents
such as trimethoprim-sulfamethoxazole can lead to more
favorable outcomes [12,16-19]. Our reasoning for publishing
this unique case is to advocate for a subset of patients that
fit our patient’s demographic and to consider early invasive
testing for directed management. Structured indications for
bronchoscopy sampling and testing are lacking, however,
there are few contraindications to performing a bronchoscopy
on a patient with a lung infiltrate that is worsening in spite of
empiric therapy, and the procedure is generally well tolerated
[20]. Though invasive testing is generally deferred until
necessary, our patient’s risk factors for an atypical disease
might have prompted earlier testing.

Conclusion

We presented this case as we found it a very prudent and
useful piece of literature to be added to the growing body of
evidence that highlights risk factors for pulmonary nocardia
infections. We feel this patient fit a category of what we would
consider a high-risk patient, and was managed to the utmost
of current literature. Our appeal to the broader scientific
community with this case report is to examine this patient’s
presentation and advocate for earlier invasive testing given the
relative yield compared to the small assumed risk.
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