
Downloaded from www.microbiologyresearch.org by

IP:  54.70.40.11

On: Fri, 07 Dec 2018 15:44:58

Case Report Primary cutaneous nocardiosis in children

Miki Shono,1 Kenichi Suga,1 Tohru Gonoi,2 Aya Goji,1 Sato Matsuura,1

Miki Inoue,1 Masami Kawahito,1 Satoka Yoshii,3 Hiromichi Sedo3 and
Kazuhiro Mori1

Correspondence

Kenichi Suga

aksugajp@yahoo.co.jp

1Department of Pediatrics, Tokushima Prefectural Central Hospital, Tokushima, Japan

2The Medical Mycology Research Center, Chiba University, Chiba, Japan

3Department of Plastic Surgery, Tokushima Prefectural Central Hospital, Tokushima, Japan

Introduction: Reports of paediatric cases of primary cutaneous nocardiosis are rare in Japan.

We report the case of a 5-year-old immunocompetent boy with primary cutaneous nocardiosis.

Case presentation: One week after injuring his left knee, the boy presented with fever, pain in

the left hip joint and gait disturbance. Oral administration of cephalosporin proved ineffective,

and he was not able to stand due to pain in the inguinal region. On admission, swelling of the

left inguinal lymph nodes and abscess with microsatellite pustules in the left knee were found.

Gram-positive bacilli with branching filaments grew in the culture from the drained pustule.

They were partially acid fast on Ziehl–Neelsen staining. His symptoms improved after initiating

treatment with sulbactam/cefoperazon and sulfamethoxazole/trimethoprim (TMP-SMX).

Nocardia brasiliensis was identified from 16S rRNA gene sequencing. TMP-SMX was

administered for 5 weeks, and no relapses have occurred as of the 1-year follow-up.

Conclusion: N. brasiliensis lives in soil and is the major cause of primary lymphocutaneous

nocardiosis. A cutaneous abscess with surrounding microsatellite lesions and lymphadenopathy

suggest the possibility of cutaneous nocardiosis. Because growth of Nocardia spp. is very

slow, adequate incubation time is necessary.
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Introduction
Most nocardial infections (nocardiosis) occur in immuno-
suppressed and immunodeficiency individuals (Biscione
et al., 2005; Roberts et al., 2000; Santos et al., 2002; Torres
et al., 2002). Nocardia spp. are found in soil, decomposing
vegetation and other organic matter, as well as in fresh and
salt water. Pulmonary nocardiosis is the most common
clinical presentation, because inhalation is the primary
route of bacterial exposure, and this infection may spread
to any area of the body. Brain abscess is seen in 15–40 %
of pulmonary nocardiosis cases (Jacobs & Schutze, 2011).
Secondary cutaneous nocardiosis occurs by bloodstream
infection from other organs. In contrast, primary cutaneous
nocardiosis results from traumatic injury with soil contami-
nation. Primary cutaneous nocardiosis can be further
divided into the following three major subtypes: lymphocu-
taneous type, localized type and nocardial mycetoma

(Hiruma et al., 1992). Japanese paediatric cases of primary
cutaneous nocardiosis are seldom seen in the English litera-
ture. To the best of our knowledge, there have only been 16
described paediatric cases of primary cutaneous nocardiosis
but most have been described in Japanese (Fukuda et al.,
2008). Nocardia brasiliensis was isolated as the causative
organism in each of these Japanese cases (Taguchi et al.,
2011). Here, we report a 5-year-old immunocompetent
boy with primary cutaneous nocardiosis.

Case report
A 5-year-old Japanese boy was admitted to our hospital
with a 5-day history of hip joint pain, gait disturbance
and high-grade fever. His past and family histories were
unremarkable. He had bruised his left knee 7 days prior
to symptom onset. At his first visit to a local hospital, a
blood examination showed that his white blood cell
count was increased to 17.7|103 ml21 and his C-reactive
protein (CRP) level was elevated to 1.8 mg dl21. Despite
administration of cefteram pivoxil, his symptoms pro-
gressed and he became unable to stand due to pain in

Abbreviations: CRP, C-reactive protein; SBT-CPZ, sulbactam-
cefoperazone; TMP-SMX, sulfamethoxazole/trimethoprim.
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the left inguinal region. A physical examination showed a
body temperature of 38.5 uC and painful swellings in the
left inguinal lymph nodes with cellulitis. Erythematous
swelling of the left knee was noted, accompanied by
white maceration and erosions with shallow ulcers and
satellite pustules (Fig. 1a). Another blood examination
showed the following: white blood cell count of
18.9|103 ml21 (65.9 % neutrophils, 22.7 % lymphocytes)
and serum CRP of 5.4 mg dl21. The levels of serum immu-
noglobulins and complements were all normal. Blood cul-
ture yielded negative results. Ultrasonography showed
several swollen lymph nodes in the left inguinal region.
Magnetic resonance imaging also showed inguinal lympha-
denopathy with subcutaneous oedema.

Cefazolin was initially administered intravenously on the
assumption of staphylococcal or streptococcal cellulitis.
On hospital day 2, the pustules on the left knee were
drained and irrigated with normal saline. His fever sub-

sided to 37.4 uC, but pain in the left inguinal region con-
tinued and the serum CRP level showed no significant
change. Gram-positive bacilli with distinguishing filaments
were grown from the drained pus, indicating actinomy-
cetes (Fig. 1b). The bacilli showed b-lactamase production
and were partially acid fast on Ziehl–Neelsen staining using
3 % hydrochloric acid alcohol as a decolorizer. As empiri-
cal pharmacotherapy, oral sulfamethoxazole-trimethoprim
(TMP-SMX) and intravenous sulbactam-cefoperazone
(SBT/CPZ) were started on hospital day 4. His fever sub-
sequently subsided, the left hip joint pain disappeared
and the pustules on his left knee also improved. On hospi-
tal day 7, characteristic white colonies were identified on
blood agar cultures, which were covered eventually by
white aerial mycelium. The bacilli did not grow under
anaerobic conditions in blood agar. The patient was then
discharged. After 5 weeks of treatment with TMP-SMX,
the pustules on the left knee were completely resolved.
No recurrence has been seen as of the 1-year follow-
up. N. brasiliensis (IFM 11662) was identified from 16S
rRNA gene sequencing (Fig. 2). The 16S rRNA gene was
amplified by PCR using primers 8F (59-AGAGTTT-
GATCCTGGCTCAG-39) and 1542R (59-ACAAAGGAGGT-
GATC-39), and sequenced using the universal primer pairs
8F (59-AGAGTTTGATCCTGGCTCAG-39) and 691R (59-
ACCGCTACACCAGGA-39), 520F (59-CAGCAGCCGCGG-
TAATAC-39) and 1100R (59-GGGTTGCGCTCGTTG-39),
and 926F (59-AAACTCAAAGGAATTGACGG-39) and
1542R (59-ACAAAGGAGGTGATC-39) in three separate
reactions. PCR was performed with a DNA thermal cycler
(TaKaRa) using 35 cycles of denaturation at 94 uC for 60 s,
primer annealing at 60 uC for 60 s and primer extension at
72 uC for 120 s (Kageyama et al., 2004). The cultures from
the patient showed susceptibility to both TMP-SMX and
SBT/CPZ in an antibiogram test using disk diffusion.

Discussion
The genus Nocardia belongs to the order Actinomycetales,
which includes Gram-positive filamentous bacteria such
as Actinomyces, Streptomyces and mycobacteria (Jacobs &
Schutze, 2011). The genus Nocardia includes 104 species
(https://www.dsmz.de/), and N. brasiliensis is the major
cause of localized and lymphocutaneous nocardiosis in
immunocompetent children, as well as a potential cause
of systemic disease in immunocompromised hosts.

Primary cutaneous nocardiosis resembles soft-tissue infections
by Staphylococcus aureus or streptococci, and non-tuberculous
acid-fast bacterial disease, but this form of Nocardia disease
usually follows a more indolent course (Futei, 2013).
Trauma usually precedes symptom onset by about 1–3
weeks. Invasive Nocardia grows in a localized region and
then spreads to regional lymph nodes. In more advanced
cases,mycetomacandevelop through sinus tract development.

Colonies usually appear as waxy, folded or heaped colonies
at the edges within 1–2 weeks of incubation. With further
incubation, the colonies develop aerial hyphae showing

(a)

(b)

Fig. 1. (a) Erythematous swelling of the left knee, accompanied
by white maceration and erosions with shallow ulcers and satellite
pustules. (b) Gram-positive bacilli with distinguishing filaments
grown from the drained pus. Gram staining; magnification
6400.

M. Shono and others

2 JMM Case Reports

https://www.dsmz.de


Downloaded from www.microbiologyresearch.org by

IP:  54.70.40.11

On: Fri, 07 Dec 2018 15:44:58

Nocardia_asteroides_AF430019:
Nocardia_neocaledoniensis_AY282603:
Nocardia_abscessus_AF218292:
Nocardia_caishijiensis_AF459443:

Nocardia_thailandica_AB126874:
Nocardia_jejuensis_AY964666:
Nocardia_ninae_DQ235687:

Nocardia_cummidelens_AF430052:
Nocardia_soli_AF430051:

Nocardia_salmonicida_AF430050:
Nocardia_fluminea_AF277204:
Nocardia_coubleae_DQ235688:

Nocardia_ignorata_AJ303008:
Nocardia_alba_AY222321:

Nocardia_lijiangensis_AY779043:

Nocardia_xishanensis_AY333115:

Nocardia_polyresistens_YIM33361:

Nocardia_exalbida_AB187522:
Nocardia_gamkensis_DQ235272:

Nocardia_globerula_FR749915:
Nocardia_restricta_X80613:

Nocardia_pinensis_Z35435:
Nocardia_bhagyanesis_JX076851:

Nocardia_niwae_FJ765056:

Nocardia_araoensis_AB108779:

Nocardia_amikacinitolerans_GU985442:

Nocardia_arthritidis_AB108781:
Nocardia_beijingensis_AF154129:

Nocardia_amamiensis_AB275164:
Nocardia_pneumoniae_AB108780:

Nocardia_higoensis_AB108778:
Nocardia_shimofusensis_AB108775:
Nocardia_farcinica_Z36936:

Nocardia_asiatica_AB092566:

Nocardia_puris_AJ508748:
Nocardia_transvalensis_AF430047:

Nocardia_wallacei_EU099357:
Nocardia_blacklockiae_EU099360:
Nocardia_harenae_DQ282122:

Nocardia_brasiliensis_AF430038:
IFM 11662_1:
Nocardia_altamirensis_EU006090:

Nocardia_lowensis_DQ925490:

Nocardia_tenerifensis_AJ556157:
Nocardia_takedensis_AB158277:

Nocardia_brevicatena_AF430040:
Nocardia_paucivorans_AF430041:

Nocardia_cyriacigeorgica_AF430027:

Nocardia_sienata_AB121770:
Nocardia_testacea_AB192415:

Nocardia_rhamnosiphila_EF418604:
Nocardia_flavorosea_Z46754:

Nocardia_carnea_AF430035:
Nocardia_pigrifrangens_AF219974:
Nocardia_jinanensis_DQ462650:
Nocardia_speluncae_AM422449:

Nocardia_callitridis_FJ805428:
Nocardia_terpenica_AB201298:
Nocardia_mexicana_FR733723:

Nocardia_otitidiscaviarum_AF430067:

Nocardia_uniformis_AF430044:

Nocardia_inohanensis_AB092560:

Nocardia_yamanashiensis_AB092561:
Nocardia_niigatensis_DQ659910:
Nocardia_concava_AB126880:

Nocardia_seriolae_AF430039:
Nocardia_acidivorans_AM402972:
Nocardia_pseudobrasiliensis_AF430042:

Nocardia_crassostreae_AF430049:

Nocardia_anaemiae_AB162801:
Nocardia_pseudovaccinii_AF430046:

Nocardia_vinacea_AB024312:
Nocardia_jiangxiensis_AY639902:

Nocardia_miyunensis_AY639901:

Nocardia_vaccinii_AF430045:
Nocardia_vermiculata_AB126873:
Nocardia_cerradoensis_AF060790:
Nocardia_mikamii_EU484388:

Nocardia_kruczakiae_AY441974:

Nocardia_veterana_AF430055:
Nocardia_africana_AF430054:
Nocardia_aobensis_AB126876:

Nocardia_elegans_AJ854057:

Nocardia_nova_AF430028:

Tree name: GENETYX
OTU count: 84
Constructed by:
Construction date: Thu Mar 05 19:16:19 2015
Method = NJ
Distance = Kimura's 2 parameter
Bootstrap trial count = 1000

Fig. 2. Phylogenetic tree derived from 16S rRNA gene sequence analysis. The tree was recreated using the neighbour-
joining method.
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a white, chalky appearance (Jacobs & Schutze, 2011).
Nocardia spp. form these characteristic colonies like
other actinomycetes, but the incubation time should be
prolonged because they grow very slowly (Lucas, 2005).
Surgical drainage of abscesses is important in the treatment
of cutaneous nocardiosis. TMP-SMX is the most com-
monly used pharmacotherapy but optimal antimicrobial
treatment regimens have not been firmly established.
Nocardia spp. display variability in their in vitro antimicro-
bial susceptibility patterns, and management of nocardial
infections must be individualized. Superficial cutaneous
infection is treated for at least 1–3 months to minimize
the risk of disease relapse.

In conclusion, the possibility of cutaneous nocardiosis
should be considered for cases showing abscess with satel-
lite pustules and lymphadenopathy. Culture establishment
is the basis of diagnosis and treatment decision making.
We suggest an incubation time of at least 1 week, because
Nocaridia spp. grow very slowly.
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