A no-brainer, or is it?
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A 73-year-old gentleman with a background of multiple myeloma, receiving
Ixazamib, Lenalidomide, Dexamethasone (IRD) chemotherapy (completed 20
cycles), presented with shortness of breath, fever, confusion and visual
disturbance. Initial investigations revealed WCC 9.9 109/L, CRP 241mg/L, eGFR
25, ALT 10 IU/L and evidence of bilateral pneumonia on chest x-ray. A CT head
was undertaken, followed by an MRI, which demonstrated a multiloculated
ring-enhancing lesion in the right occipital lobe. He was transferred to North
Bristol NHS Trust for a burr hole procedure and abscess aspiration. Empirical
ceftriaxone and metronidazole was commenced. Post-operatively he developed
respiratory failure and required ITU admission.
Nocardia cyriacigeorgica was isolated from brain pus and peripheral blood
cultures. By means of E-test strip antimicrobial susceptibility testing (AST) , the
isolates tested susceptible to trimethoprim-sulfamethoxazole (co-trimoxazole),
ceftriaxone, meropenem and linezolid. Treatment was subsequently changed to
high-dose intravenous co-trimoxazole. At this stage a CT chest demonstrated
two right lower lobe nodules in keeping with pulmonary nocardial infection.
One week later ceftriaxone was added following clinical deterioration and CT
evidence of enlarging brain abscess. At two weeks, an External Ventricular
Drainage (EVD) was placed and clinical findings suggestive of abscess rupture
with ventriculitis resulted in addition of intrathecal vancomycin for 7 days. At
week 6 of co-trimoxazole and ceftriaxone the patient remained shuntdependent and a ventriculoperitoneal shunt was inserted. Weekly CSF samples
remained culture-negative.

Image 1&2: Initial T2 MRI Head with contrast demonstrating right occipital
multi-loculated ring-enhancing lesion
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Treatment was then converted to oral co-trimoxazole for a planned duration of
6-12 months. Following clinical improvement the patient was repatriated for
rehabilitation. A repeat CT head at 5 months demonstrates abscess resolution.
Laboratory findings
Nocardia spp. are strictly aerobic, gram-positive, filamentous rods. They are
catalase positive, saprophytic bacteria that are environmental organisms,
ubiquitous in soil. Gram staining typically reveals branching filamentous bacilli,
classically described as having a “beaded” pattern and sometimes mistaken for
yeasts. Nocardia spp. may take two days to several weeks to grow in culture and
colonies appear chalky-white. Nocardia grows in nonselective media but yield
can be increased by the use of selective media.

Image 5&6: CXR and CT Chest demonstrating two right lower lobe nodules

Images 3&4: Nocardia cyriacigeorgica appearing chalky-white on blood agar

Trimethoprim-sulphamethoxazole is considered the mainstay of therapy, either
alone or as the backbone of a combination regimen. Dual intravenous therapy
(trimethoprim-sulphamethoxazole generally combined with amikacin,
imipenem or third-generation cephalosporin) has been recommended for an
induction phase in disseminated infection. Taking into account AST
susceptibility and clinical course, a switch to oral maintenance trimethoprimsulfamethoxazole is recommended after 2-6 weeks. Total duration of at least 6
months is recommended, longer (i.e 9-12 months) for CNS infections. Multicentre trials are required to establish optimal management, but this remains
difficult due to the relatively low incidence rate. Secondary prophylaxis may be
considered in immunosuppressed patients but there is absence of data and
further research is required.

Clinical implications
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Certain Nocardia species are known to be pathogenic to humans, including
N.asteroides, N. brasiliensis, N.farcinica, N.nova and N.cyriacigeorgica. These
are rare infections with an overall incidence of 0.30-2.02 per 100,000. The most
common clinical presentation of nocardial disease is pulmonary infection; portal
of entry is inhalation of the organism from the environment. Bacteraemic
spread results in multiorgan involvement, particularly to brain and skin. Those
especially at risk are patients with solid organ transplants and auto-immune
diseases, however around 20% of invasive cases have no association with
immunocompromise. The prognosis for brain infection is poor with reported
fatality rates up to 40% overall, higher in the severely immunosuppressed.
Literature review reveals just a handful of case reports of brain infection
involving Norcardia cyriacigeorgica.
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Thank you to Colin Klobuch for re-culturing the original isolate for the purpose
of this presentation.

