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Pulmonary Nocardiosis due to Nocardia asiatica in an Immunocompetent Host
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We describe a case of pulmonary nocardiosis due to Nocardia asiatica in an immunocompent 64-year-old-

female.

Wadowsky-Yee-Okuda-a-ketoglutarate (WYOuw) agar, a selective media for Legionella species, was useful

for the detection based on the growth-inhibition of normal oral flora and growth-promotion of Nocardia

species. (] Nippon Med Sch 2015; 82: 159-162)
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Introduction
Nocardiosis generally occurs in immunocompromised
hosts, such as patients with hematological malignancy or
steroid administration, and their identification is still dif-
ficult in general laboratory tests without DNA sequenc-
ing. Nocardia asiatica was recently identified as a Genus
Nocardia organism, in 2004.

Herein, we report a case of pulmonary nocardiosis due
to N. asiatica in an immunocompetent 64-year-old female.
Wadowsky-Yee-Okuda-o-ketoglutarate (WYOo) agar, a
selective media for Legionella species, was useful for im-

mediately detecting the pathogen.

Case Report
A 64-year-old female presented to the respiratory medi-
cine section of our hospital with back pain. She had suf-
fered from pulmonary tuberculosis at age 18 and had ex-
perienced several episodes of hemoptysis since age 37.
She had undergone left lower lobe resection for bleeding
and adhesions. Her medical history was otherwise unre-
markable with no evidence of immunosuppression. A
chest X-ray on admission revealed a nodular dense lesion
in the upper left lung field (Fig. 1A), and computed to-
mography (CT) of the chest 2 months prior to admission
had revealed a dense focal lesion in the left S'"%c (Fig.
1B). Biochemical data indicated neither hepatic nor renal

system abnormalities. A sputum sample yielded Gram-

positive, filamentous rods on microscopic observation,
and Nocardia-like bacteria grew in culture. Bronchoalveo-
lar lavage confirmed these findings, and pulmonary no-
cardiosis was finally diagnosed. She was treated with
trimethoprim-sulfamethoxiazole (TMP/SMX; TMP 320
mg/day, SMX 1,600 mg/day) for 9 months, after which
the pulmonary nodule was diminished on CT scans.
Smear studies of sputum but not bronchoalveolar lav-
age showed the presence of gram-positive filamentous
bacilli in the background of the necrotic component with-
out bacterial phagocytosis (Fig. 2A). Kinyoun staining
also showed filamentous bacilli with mild acidity (Fig.
2B). Samples were cultured not only on 5% sheep
blood agar (Eiken Chemical, Tokyo, Japan) but also
on Wadowsky-Yee-Okuda-o-ketoglutarate (WYOo) agar
(Eiken Chemical), which is used for selective culture of
Legionella species. We performed 4-day aerobic cultures at
35°C using 5% sheep blood agar (Fig. 2C) and WYOo
agar (Fig. 2D) with bronchial lavage samples and ob-
tained a white wrinkled colony swelling like soil smell
on both blood agar and WYOo agar media. Interestingly,
we were able to isolate only a single Nocardia colony in
WYOo agar media, despite the fact that Nocardia colony
was detected with normal oral flora in blood agar media.
We accurately identified the strain with 16s ribosomal
RNA genotyping, as previously described, and a similar-
ity search was conducted using the BLAST program
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Fig. 1 (A) Chest X-ray on admission revealed a dense focal lesion in the upper left lung field. (B)
Computed tomography of the chest 2 months prior to admission revealed a dense focal
lesion in the left S!+2c. Internally, lesion appeared heterogeneous and the border was ir-
regular.

Fig. 2 Photomicroscopy of the Gram stained (A) sputum revealed filamentous bacilli. Kinyoun

staining (B) also showed filamentous bacilli with mild acidity. A white wrinkled colony
with the smell of soil was obtained with from both 5%-sheep blood supplemented blood
agar (C) and WYOua agar medium (D). A Nocardia colony with growth of normal oral flo-
ra was isolated with the former, while a solitary Nocardia colony was obtained using

WYOo medium.
(DNA Data Bank of Japan, Shizuoka, Japan). The results similarity between our strain and strain IFM 11100 (Gen-
(1,432 bp; GenBank accession no. AB820725) showed Bank accession no. AB630967) was 99.9% (1,431/1,432).
99.4% (1,387/1,395) similarity to the type strain (GenBank Determination of minimum inhibitory concentrations
accession no. AB092566) of Nocardia asiatica, which was (MICs) by microbroth dilution antimicrobial susceptibility
registered as a new species in 2004'. Furthermore, the testing (WalkawayTM Plus Systems, Siemens, Munich,
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Germany) was performed according to the sample prepa-
ration and reading conditions recommended by the sup-
plier. In short, isolated colonies were suspended in 3 mL
of Inoculum Water (Siemens) until a density correspond-
ing to the McFarland standard 0.5 (=1.5x10°cfu/mL)
was obtained. We then added 100 uL to Mueller-Hinton
broth supplemented with 3% lysed horse blood (Sie-
mens), and determined MICs using the MICroFast™ se-
ries, Pos Combo Panel 3.1] (SIEMENS), Neg comb Panel
3.12] (SIEMENS), and Neg comb Panel 6.11] (SIEMENS).
Susceptibilities (MIC pg/mL) to several antibiotics were:
amoxixillin-clavulanic acid 16/8, ceftriaxone 1, cefotaxime
<8, cefepime <4, imipenem <1, tobramycin <1, amikacin
<4, clarithromycin >32, minocyline <2, ciprofloxacin >2,

trimethoprim/sulfamethoxazole <2/38, and linezolid <2.

Discussion

Genus Nocardia organisms are aerobic gram-positive rods
and partially show acid-fast beaded filamentus branch-
ing. These bacteria are found worldwide in soil rich in
organic matter. Nocardia species are often found as oral
microflora in healthy gingiva and periodontal pockets.
Generally, nocardiosis infections have a wide range of
manifestations, from cutaneous infections caused by trau-
matic inoculation with the organism of a normal host to
severe pulmonary or central nervous system (CNS) dis-
ease’, and are included in the differential diagnoses of in-
fectious diseases in immunocompromised hosts. Pulmo-
nary nocardiosis progresses to systemic infections, in-
cluding brain abscesses or blood stream sepsis, and is as-
sociated with a high mortality rate. Spontaneous resolu-
tion is rare and these infections often require long-term
therapy. Therefore, immediate detection is important for
adequate therapy. However, identification and assess-
ment of susceptibility are required to determine the opti-
mal treatment based on differentiation of antimicrobial
susceptibility patterns by species.

Nocardia asiatica was newly isolated by Kageyama et al.
in 2004 from three N. asteroides-like strains obtained in Ja-
pan and Thailand'. Since 2004, N. asiatica has been iso-
lated as a causative pathogen in Italy’ and Belgium'.
Though we attempt to identify this organism according
to its biochemistrical characteristics, including organic
resolution and usage, as well as the productive pattern of
organic acid from glucose, the identification of Nocardia
species is often difficult in general laboratory tests unless
the DNA sequence can be determined. Therefore, in our
present case, we employed an isolation method based on

16S rRNA sequencing, as described in a previous report’.
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However, interestingly, the identification results did not
correspond to the antimicrobial susceptibilities of N. asi-
atica. In this regard, we consider it to be important not
only to identify isolates but also to determine antimicro-
bial susceptibilities, because there might be unusual
strains with a distinct susceptibility pattern.

WYOo agar medium was established by adding am-
photericin B to GVP (Glycine-Vancomycin-Polymyxin)
medium®, which was developed as a selective medium
for genus Legionells by Wadowsky and Lee in 1981".
Compared with BCYE (buffered charcoal yeast extract)
agar medium as the common selective medium for Le-
gionella®, WYOa agar inhibited the growth of fungi and
normal oral flora and was thus effective for selective iso-
lation. Therefore, we often use WYOo. agar medium for
isolation of Legionella from sputum that contains normal
oral flora. On the other hand, we often use agar medium
containing 5% sheep blood for isolation of genus Nocar-
dia. However, the growth of fungi and normal flora is
often problematic. Though it is often difficult to selec-
tively isolate genus Nocardia with agar medium contain-
ing 5% sheep blood, WYOo agar medium has recently
been used for the isolation of genus Nocardia from respi-
ratory samples’. Nocardia asteroids is easily isolated with
amphotericin B supplemented BCYE agar medium, so we
used this medium for isolating Nocardia species from ob-
tained samples. Interestingly, WYOuo agar culture effec-
tively produces preferential segregation of Nocardia spe-
cies as compared with 5%-sheep blood agar culture.

Our present patient had pulmonary nocardioasis due
to N. asiatica, despite being an immunocompetent host.
Few cases of pulmonary nocardiosis due to N. asiatica

1 so we consider

have been reported in the literature
this case to be rare. It is likely that nocardiosis predomi-
nantly occurs in immunocompromised patients. Further-
more, N. asiatica is a rare Nocardia species. A few reports
of N. asiatica infection include respiratory infections such
as pneumonia, intrabronchial infection and mediastinal
infection, as well as cutaneous infections, and olecranon
bursitis. Though bronchial endoscopic evaluation showed
neither inflammatory changes nor bronchial diverticula,
we suspected our patient had suffered from hemoptysis.
Therefore, a structural abnormality might have been the
source of infection.

In conclusion, we have described pulmonary nocardio-
sis due to N. asiatica in an immunocompetent host. This
organism was newly identified in 2004. We recommend
that WYOo agar medium be used for detecting Nocardia

species in respiratory samples.
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