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Humoral Response in a Patient with
Cutaneous Nocardiosis
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Abstract

The clinical appearance of infection due
to Nocardia spp. varies widely. The low
sensitivity of direct microscopy and the
slow growth of the organism challenge
the laboratory diagnosis. We present
the case of a skin abscess in an immu-
nocompetent man caused by Nocardia
brasiliensis. Diagnosis was made by
cultivation and 16S rRNA sequencing.
Using indirect immunofluorescence and
Western blot, a strong antibody re-
sponse to the N. brasiliensis isolate
could be demonstrated. Serological tests
might therefore be useful for the diag-
nosis and management of nocardial in-
fections.
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The spectrum of disease caused by no-
cardial infections is broad and varies from
self-limited local or inapparent infection to
an aggressive and possibly fatal disease [1,
2]. The most commonly recognized species
Nocardia asteroides (sensu latu) is mainly
recovered from immunocompromised pa-
tients and causes pulmonary or disseminated
disease. In contrast, infections due to Nocar -
dia brasiliensis are predominantly seen in
immunocompetent hostsand typically extend
fromlocal infection of the skin but may even-

Fig. 1. Clinical appearance of an abscessdueto N. brasiliensisin a 58-year-old immunocom-
petent patient.

tually spread and cause fatal disseminated
infection [3].

Currently, the diagnosis of Nocardia in-
fection is still mainly based upon direct
microscopy and culture of the organism [1].
The low sensitivity of asingle microbiologi-
cal evauation and the delayed growth of
the organism therefore challenge the clinical
suspicion for correct diagnosis and optimal
treatment. The presented case of a cutaneous
nocardiosis caused by N. brasiliensis could

be confirmed using biochemical testsand 16S
rRNA sequencing [4, 5].

A 54-year-old man without any known
underlying disease presented to his physician
with alocal tender swelling above his right
upper eyelid. Two weeks earlier, he had been
in Tenerife, Canary Islands, where he had
spent 1 week on holiday bathing and walking
in the mountainous area of this island. The
patient denied any local injury to the site
of infection. Few days after his arrival at
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home he noticed increasing local redness and
swelling. Purulent material was evacuated
repeatedly during thefollowing days. Hewas
finally admitted to the ophthal mol ogy depart-
ment for surgical drainage of this abscess.
Physical examination at admission was nor-
mal except for local swelling and induration;
no fever or lymphadenopathy was detected
(fig. 1). Swab samples were taken intraop-
eratively and grew irregularly stained gram-
positive branching filamentous bacteria form-
ing large mycelium-like aggregates. Staining
of older cultures showed breaking up of
mycelium into coccobacillus-shaped ele-
ments. Partial acid-fastnesswasdemonstrated
by modified Kinyoun staining (fig. 2). Bio-
chemical differentiation was delayed but
identified the organism as being N. brasilien-
sis, which was confirmed by the national ref-
erence laboratory. At that time the patient had
received parenteral imipenem for 10 days
followed after discharge by oral erythromycin
for 1 month and reported resolution of all
signs and symptoms of infection. This anti-
microbial regimen was based on susceptibil-
ity testing using the disk diffusion method.
No recurrent disease or complication was re-
ported over an observation period of 1 year.

Sulfonamides have been the mainstay of
antimicrobial therapy for human nocardiosis.
In fact, aresistance rate of 70% was reported
for imipenem in one study examining 23
strains of N. brasiliensis with the broth mi-
crodilution technique, but all isolates showed
susceptibility to erythromycin [6]. However,
surgical drainage probably contributed pre-
dominantly to clinical amelioration.

Infection due to Nocardia spp. causes an
intense immunological stimulation [7]. To
demonstrate this immunological response,
immunobl otting was performed using bacter-
ia cell lysate and patient and control sera. The
N. brasiliensis strain was grown in 100 ml
brain-heart infusion broth at 27°C for 48 h.
After centrifugation, the pellet was resus-
pended in 500 pl phosphate-buffered saline,
and 50 Yl sterileglassbeads(Sigma, St. Louis,
Mo., USA) were added. Bacteria cells were
lysed by three cyclesof vigorous shaking with
a MM2000 shaker (Retsch, Haan, Germany)
for 30 min, interrupted by heating at 100°C
for 30 min and freezing at —20°C for 1 h.
Unlysed whole cells and large debris were
removed by centrifugation at 10,000 g for
10 min. The supernatant was mixed with sam-
ple buffer, boiled and separated by sodium
dodecyl sulfate-polyacrylamide gel electro-
phoresis. Separated proteins were electro-
transferred to a nitrocellulose membrane and
an immunoblot was performed using patient
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Fig. 2. Modified Kinyoun stain showing partial acid-fastnessof N. brasiliensis. Magnification

x 250.
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Fig. 3. Immunoblot for 1gG, IgM and IgA with bacteria cell lysate and patient aswell as con-
trol serum from 3 healthy blood donors. A 50-kD (IgG) and a70-kD (IgA) protein were found

to react specifically with the patient’s serum.

and control serum and consequent antihuman
I1gG, IgM and IgA staining. A significant hu-
moral response was found for 1gG (a 50-kD
protein) and IgA (a60-kD protein); 3 control
samples remained negative (fig. 3). Further-

more an indirect immunofluorescence test
was performed and showed a strong humoral
response to surface antigens of the isolated
N. brasiliensis strain in the patient’s serum
sample whereas the control sera were nega-
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tive (fig. 4). Several nocardial proteins are
under investigation for use in routine diag-
nostic serology [8, 9]. Isolation and purifica-
tion of a 61-kD protein (P61) have recently
been described for the diagnosis of Nocardia
brasiliensis. However, serologica reactivity
against another described immunogenic pro-
tein with a molecular mass of 24 kD (P24)
could not be demonstrated in the presented
case[8].
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Fig. 4. Indirect immunofluorescence test
with N. brasiliensis. The first antibody incu-
bation was performed with patient serum
(2:50 dilution) followed by FITC-conjugated
antihuman 1gG. Control serashowed negative
staining. Magnification x1,000.
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