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Nocardia abscessus Cutaneous Abscess:
A Case Report and Review of the Literature
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We describe a cutaneous abscess caused by Nocardia
abscessus in a previously healthy woman. A 74-
year-old woman presented with recurrent bullae on
her left forearm that developed 1 week prior and was
initially suspected to be a cutaneous infection with
Mycobacteria or Tinea corporis. Histopathologically,
the skin lesion formed an abscess. A smear revealed
a few branched Gram-positive filamentous micro-
organisms that formed a creamy white colony on a
blood agar plate after incubation for 3 days. The col-
ony tested negative on acid-fast bacilli (AFB) stain-
ing, but was positive on modified AFB staining. The

INTRODUCTION

Nocardia are aerobic, branched, Gram-positive bacteria that
are ubiquitous in the soil, and that cause various forms of dis-
ease in humans, including pulmonary, systemic, extra-pulmonary,
cutaneous, and central nervous system nocardiosis [1]. Infection
with Nocardia species usually occurs through inhalation or di-
rect cutaneous inoculation of the organism. Cutaneous infection
acquired by direct inoculation typically presents as a localized
nodular process in immunocompetent hosts [2]. However, sys-
temic infection is frequently observed in immunocompromised
hosts and is associated with a high mortality rate. Nocardia ab-
scessus, previously known as Nocardia asteroides type 1, re-
portedly causes human pulmonary infection, brain abscess [3],
pericarditis and soft tissue infection [4]. To the best of our
knowledge, only one case of human infection in a 29-year-old
female having infected with N. asteroids type 1 isolated from
her lung abscess has been reported in Korea [5]. However, no

cutaneous infection by N. abscessus has been reported in Korea.

isolate was confirmed to be N. abscessus by 16S
rRNA sequencing analysis. The isolate was suscep-
tible to trimethoprim-sulfamethoxazole, amikacin, ce-
fotaxime and erythromycin but resistant to penicillin.
The patient was treated with clarithromycin but sub-
sequently lost to follow-up. To the best of our knowl-
edge, this is the first report of a human cutaneous
infection with N. abscessus in Korea. (Ann Clin
Microbiol 2018;21:64-67)
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We describe a forearm abscess due to N. abscessus in im-
munocompetent patient, which was initially suspected to be cu-

taneous infection with Mycobacterium or Tinea corporis.

CASE REPORT

A previously healthy 74-year-old woman presented with re-
current forearm bullae that had developed 1 week prior. Her vi-
tal signs were stable, with the exception of her body temper-
ature (37.2°C). Laboratory data tests indicated a white blood
cell count of 7,910/ «L with 82.3% neutrophil, a hemoglobin
level of 8.4 g/dL, and a platelet count of 223,000/ L. The level
of C-reactive protein (CRP) was 0.28 mg/dL. Renal and liver
blood chemistry tests were within reference ranges. Her chest
radiography revealed no active lesion.

The culture for bacteria and fungi and skin biopsy at the le-
sion site in left forearm ware carried out. Histopathologically,
an abscess had formed, but staining results (Gram, periodic
acid-Schiff, and acid-fast-bacilli [AFB]) did not indicate the
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presence of microorganisms. However, microscopic examination
of the smear revealed filamentous to rod-shaped bacteria stained
with gram-positive bacteria; these stained partially positive in
modified Ziehl-Neelson acid-fast staining. Creamy white colo-
nies with white aerial hyphae developed after incubation on
Blood Agar Plate (BAP) agar for 3 days. This suggested the
presence of Nocardia species. To identify the microorganism to
species level, we carried out 16S rRNA sequencing (1,362 bp),
which indicated 100% similarity with N. abscessus strains
(GenBank accession number AB115182, AB162805). The phy-
logenetic relationships of isolate CBU 05/1969 with other re-
lated Nocardia strains based on 16S rRNA sequence (27F:
AGA GTT TGA TCM TGG CTC AG, 1492R: TAC GGY TAC
CTT GTT ACG ACT T) are shown in Fig. 1. The minimal in-
hibitory concentration was 1.5 zg/mL for trimethoprim/sulfa-
methoxazole (SXT), 0.125 xg/mL for amikacin, 1.5 #~g/mL for
cefotaxime, 0.25 rg/mL for erythromycin, 0.032 xg/mL for
imipenem [6], 1 xg/mL for penicillin, 24 #2g/mL for vancomy-
cin as determined in E-test (bioMérieux Inc., Durham, NC,
USA). The patient was initially treated with clarithromycin and

subsequently lost to follow-up.

DISCUSSION

Nocardia species are aerosolized in dust; consequently, the
respiratory tract is the main portal of entry [7]. However, direct
inoculation of the skin and subcutaneous tissues can cause pri-
mary cutaneous infection, which typically presents as a lo-
calized nodular process with abscess formation. The course of
infection is closely related to the immune competence of the
host; infections in immunocompetent hosts are mostly chronic
and localized to a single organ or region. Primary cutaneous no-
cardiosis usually occurs following traumatic introduction into
the skin by a thorn, puncture wound, or animal scratch [1]. The
cause of the infection was not clear in this case, but direct in-
oculation by traumatic introduction such as garden or farm work
likely caused the infection. Although a few cutaneous infections
by N. asteroides, Nocardia otitidiscaviarum, and N. abscessus
have been reported, most cases are caused by Nocardia
brasiliensis. In Korea, a few cases of cutaneous infections by N.
astheroides or N. brasiliensis, but none by N. abscessus, have
been reported (Table 1) [8-14]. Cutaneous norcardiosis is under-
diagnosed because of the relatively slow growth of the organ-
ism, leading to failure of isolation [1]. Moreover, N. abscessus
was only recently classified in the year 2000 [15], and cuta-

neous infection by this organism may be rare. Indeed, primary

Nocardia abscessus (AF218292)

1,000 o Nocardia abscessus JCM 6043 (AF430018)
Nocardia abscessus KNJ59 (AB115182)
622| Nocardia abscessus IFM 100644 (AB162805)
257 Nocardia abscessus (This study)
643 Nocardia brasiliensis DSM 43758 (X80608)
236 Nocardia tenerifenis (AJ556157)
896 — Nocardia transvalensis DSM43405 (X80609)
Nocardia asiatica IFM 0425 (AB092568)
Nocardia asteroides ATCC 19247T (X84850)
i B Nocardia neocaledonica (AY282603)
o Nocardia ignorata DSM 44496 (AJ303008)
045 Nocardia cyriacigeorgici (AF282889)
999 Nocardia carnea DSM43397T (X80607)
_| Nocardia flavorozea (Z46754)
712 Nocardia pigrifrangens (AF219974)
r— Nocardia paucivorans (AF179865)
999 |

Nocardia brevicatena DSM 43024 (Z236928)

0.005

Fig. 1. Phylogenetic tree of the current isolate (CBU 05/1969: 1,362 bp) and Nocardia species. The 16S rRNA gene sequences of Nocardia species
available in GenBank were aligned using CLUSTAL V and the phylogenetic tree was generated by the neighbor-joining method. Bootstrap values
(%) are shown near their corresponding branches; ‘0.1° indicates 0.1 nucleotide substitutions per site.
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Table 1. Clinical characteristics and diagnostic tools for the patients with primary cutaneous Nocardiosis in Korea

Pathogen Z:g:/ Subtype Predisposing factors Un(;iizzla};:g Dl?f;(;snc Treatment regimen
N. asteroides [8]  42/F LC Traumatic injury No Biochemical TMP/SXT, 6 m
N. brasiliensis [9] 64/M SC Chemotherapy Thymoma 16S rRNA TMP/SXT+IMP+AMK
N. brasiliensis [10] 68/M SC Traumatic injury Cardiomyopathy ~ 16S rRNA TMP/SXT, 6 m
N. brasiliensis [11] 68/M SC Steroid injection Cushing syndrome 16S rRNA TMP/SXT+CRO, 3 m
N. brasiliensis [12] 56/M LC Prednisolone/chemotherapy ~ Lung cancer 16S rRNA TMP/SXT, 6 m
N. farcinica [13]  67/M  Mycetoma Not described DM 16S rRNA CPD, 4 w+Surgery
N. nova [14] S5IM LC Immunosuppressive agents ESRD 16S rRNA+secAl CRO, 9 w & TMP/SXT, 4 m
N. abscessus* T4/F SC Unknown 16S rRNA CLM 2 w+Cryoth

Abbreviations: M, male; F, female; LC, lymphocutaneous; SC, superficial cutaneous; DM, diabetes mellitus; ESRD, end stage of renal disease;
16S rRNA, 16S ribosomal RNA sequencing analysis; secAl, secAl sequence; TXP/SXT, trimethoprim/sulfamethoxazole; IMP, imipenem; AMK,
amikacin; CRO, ceftriaxone; CPD, cefpodoxime; CLM, clarithromycin; Cryoth, Cryotherapy; m, month; w, week.

*Present study.

cutaneous norcardiosis is likely considerably more common than
is generally appreciated [1].

The clinical findings of nocardiosis, including cutaneous cas-
es, are nonspecific, and cases may be mistaken for other bacte-
rial infections including actinomycosis and tuberculosis as well
as fungal infections and malignancies that affect multiple
systems. Awareness of the possibility of nocardiosis can ex-
pedite the diagnostic work-up, particularly in patients with pre-
disposing factors or who are immunocompromised. Modified
acid-fast and Gram staining are particularly important for a rap-
id presumptive diagnosis [16]. Most Nocardia species are
Gram-positive branched rods that stain positive in acid-fast tests
if a weak acid is used. Mycobacteria do not stain well with
gram stain and modified acid-fast stain. Similarly, Actinomyces
are not stained by modified acid-fast stains. Typical colonies are
usually seen after 3 to 5 days and have a chalky white or cotton
ball appearance because of the abundant aerial filaments [17].
Initial species identification can be performed based on bio-
chemical reactions but this is not useful for differentiating
Nocardia species. In some cases, species must be confirmed us-
ing a molecular technique such as 16S rRNA sequencing or
PCR, which may change the initial biochemical identification.
Identification of Nocardia to the species level is important for
adjusting the antibiotic therapy, as resistance profiles differ
among species [18].

As nocardiosis is rare, the most appropriate therapeutic agent,
administration route, and treatment duration are unclear, but sul-
fonamide has been the agent of choice for more than 60 years
[2]. For patients with disseminated or severe nocardiosis, combi-
nation therapy with two or more active agents (e.g., ceftriaxone,

imipenem, amikacin) is usually used [2]. In primary cutaneous

nocardiosis, SXT monotherapy may be adequate or used in
combination with a fluoroquinolone for deep infection or myce-
toma [19]. The duration of therapy depends on the site of the
lesion and the patient’s immune status. Primary cutaneous no-
cardiosis should be treated for 1-3 months. However, cases with
pulmonary and CNS involvement should be treated for =6
months due to the risk of recurrence [17].

In conclusion, we described a cutaneous abscess due to N.
abscessus infection in an immunocompetent patient, which was
initially suspected to be due to cutaneous Mycobacterium or T.
corporis infection. To the best of our knowledge, this is first re-
port of a human infection by N. abscessus in Korea. 16S rRNA
sequencing is essential for identification of Nocardia to the spe-
cies level. Accurate diagnosis may facilitate development of an

effective treatment for infections by Nocardia species.
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