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CASE REPORT
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Mycobacterium massiliense, an emerging pathogen that is
increasingly reported as a causative agent in infections
occurring during medical procedures, is difficult to be
identified using conventional methods. Here we report the
case of a cutaneous M. massiliense infection that was
associated with repeated surgical procedures and that was
identified via a comparative sequence analysis of rpoB and
hsp65. The patient showed a substantial response to
treatment with a combination of antimicrobial therapies
consisting of clarithromycin, amikacin, and cefoxitin for 6
months. (Ann Dermatol 22(1) 114~ 118, 2010)
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INTRODUCTION

Rapidly growing mycobacteria (RGM) are widely distributed
in the environment and can contaminate reagents and
medical equipment'?. Most RGM infections in humans
are caused by species belonging to the Mycobacterium
(M.) fortuitum, M. chelonae, M. abscessus, or M.
smegmatis groups . Because of their low virulence,
these species usually cause respiratory tract or disse-
minated infections only in persons with predisposing
factors or in immunocompromised patients’>°. Recently,
however, reports of RGM infections in immunocompetent
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people have markedly increased. These cases were soft-
tissue infections associated with trauma and injection that
have occurred in hospitals*®. Ninety-five percent of soft-
tissue RGM infections are caused by members of the M.
chelonae complex, which includes M. chelonae, M.
abscessus, and M. immunogenum' .

M. massiliense was first described as a new species,
separate from the M. chelonae/M. abscessus group, by
Adekambi et al." in 2004. M. massiliense is very closely
related to M. abscessus and M. chelonae’. It has been
isolated from a patient with pneumonia, a patient with
pacemaker pocket infection, an outbreak associated with
intramuscular injections of antimicrobial agents, and out-
breaks associated with laparoscopic surgeries and cos-
metic procedures®”'°. Here we report the case of a
cutaneous M. massiliense infection associated with a
surgical procedure in an immunocompetent patient.

CASE REPORT

A 20-year-old woman presented with an erythema-
tous-to-brownish ulcerated plaque on her left thigh that
had appeared 5 months ago. She was otherwise healthy.
At first, a small papule was observed on her left thigh.
Although she applied antibiotic cream and squeezed it
herself, the condition did not get better. At the local clinic,
the doctor did repeated local incisions and pus drainage
accompanied by saline irrigation in parallel with topical or
systemic antibiotic treatment, but the skin lesion showed
little improvement. After 3 months, she was referred to
our dermatologic department because the skin lesion
worsened and was accompanied by local heating and
pain. On examination, the patient had a fluctuating mass
and fistulization with serous secretions (Fig. 1). Sabouraud



Fig. 1. A tender, erythematous-to-brownish plaque located on
the left thigh.
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agar plates were inoculated with clinical specimens (pus
and tissue debris) obtained by skin biopsy and cultured at
25°C and 35°C in an incubator to isolate causative agents.
The patient was treated empirically with antibiotics
(cefradine) which had been prescribed for common skin
bacterial pathogens and surgical debridement, but she
showed no response to the treatment. The biopsy
specimens showed epithelial hyperplasia and a neutro-
philic abscess with granulomatous inflammation in the
dermis (Fig. 2), which is indicative of a mycobacterial,
nontuberculous mycobacterial, or deep fungal infection.
However, Gram, Ziehl-Neelsen, and periodic acid-Schiff
after diastase staining gave negative results. Magnetic
resonance imaging of the patient’s thigh showed an area
with homogeneous high signal intensity on T2-weighted
images and with contrast enhancement that was 5.5x4.2
%x0.59 (in depth) cm in size. The signal was confined to
the skin and subcutaneous tissue, with partial foci abutting
fascia of the vastus lateralis anterolaterally. For the first 3

Fig. 2. Histopathological findings of
the lesion showed epithelial hyper-
plasia and a neutrophilic abscess
with granulomatous inflammation in
the dermis (H&E, A: x40; B: x100).

Fig. 3. (A) Small white colonies were
observed on the Sabouraud agar
plate after 4 weeks of culture. (B)
Ivory-coloured, smooth colonies
with elevated centers were observed
on the blood agar plate after 5 days
of culture.
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weeks, initial microbiologic examinations with staining
and culturing of tissue biopsy specimens failed to
demonstrate any causative microorganism. The patient
received a total 4 weeks of treatment with oral cefradine
and itraconazole but showed no improvement.

After 4 weeks of culture, small white colonies were
observed on a Sabouraud agar plate (Fig. 3A). The isolates
cultivated on the plate were subcultured on a blood agar
plate at 37°C and 5% CO, in an incubator and on Ogawa
medium at 37°C in an incubator to observe colony
morphology and purity. Pure cultured small colonies were
observed on the blood agar plate after 5 days of culture;
the colonies were ivory-colored and smooth, with
elevated centers (Fig. 3B). Growth on the blood agar plate
was faster than on the Sabouraud agar plate or on Ogawa
medium. Microscopic examination of colonies revealed
Gram-positive and acid-fast bacilli in Ziehl-Neelsen-stained
smears. According to their growth and staining charac-
teristics, the organisms were tentatively identified as
members of a group of RGM species.

Pure isolates cultivated on the blood agar plates were
used for species identification via comparative sequence
analysis of the 16S rRNA genes, rpoB, and hsp65. Total
DNA was extracted using the bead beater-phenol
extraction method'' and used as a template for PCR. The
following primer pairs were used: 285 (5'-GAG AGT TTG
ATC CTG GCT CAG-3') and 244 (5'-CCC ACT GCT GCC
TCC CGT AG-3") for the 165 rRNA gene (351 bp)'?,
RGMF (5'-GAC GAC ATC GAC CAC TTC GG-3") and
RGMR (5'-GGG GTC TCG ATC GGG CAC AT-3") for
rpoB (365 bp)®, and HSPF3 (5'-ATC GCC AAG GAG ATC
GAG CT-3") and HSPR4 (5'-AAG GTG CCG CGG ATC
TTG TT-3") for hsp65 (644 bp)'*. PCR products were
purified using QIAEX Il gel extraction kits (Qiagen,
Hilden, Germany) and sequenced directly using forward
and reverse primers with an Applied Biosystems auto-
mated sequencer (model 377) and BigDye Terminator
cycle sequencing kits (Perkin-Elmer Applied Biosystems,
Warrington, UK). The results of the 16S rDNA PCR test
were negative, but the hsp65 and rpoB sequences of the
isolate had 100% homology with the corresponding
sequences of Mycobacterium massiliense. Consequently,
we diagnosed the patient's lesion as an M. massiliense
infection and did an antimicrobial susceptibility test.
Before results for testing for susceptibility to antibiotics
were obtained, we started treatment empirically with
intravenous amikacin (1 g/day) and intravenous cefoxitin
(250 mg/day) for 1 week. After intravenous antibiotic
therapy, oral doxycycline (200 mg/day) and clarithro-
mycin (500 mg/day) were prescribed based on previous
reports’®. Susceptibility testing for antibiotics was done
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Table 1. Antimicrobial drug susceptibility pattern of the Myco-
bacterium massiliense strain isolated from the patient in Korea
(broth microdilution method)

Drug MIC (22 g/ml) Pattern
Amikacin 4 S
Cefoxitin 16 S
Ciprofloxacin 4 R
Clarithromycin <0.5 S
Doxycycline 32 R
Imipenem 8 |
Moxifloxacin 4 -
Sulfamethoxazole 64 R
Tobramycin 8 |

MIC: minimal inhibitory concentrations, S: susceptible, R:
resistant, |: intermediate resistance.

using the broth microdilution method according to the
criteria of the Clinical and Laboratory Standards Institute.
The minimal inhibitory concentrations (MICs) of nine
antimicrobial agents (amikacin, cefoxitin, ciprofloxacin,
clarithromycin, doxycycline, imipenem, moxifloxacin,
sulfamethoxazole, and tobramycin) were estimated.
Strains sensitive, intermediate, or resistant to particular
antibiotics were identified from their MICs. The isolate
was susceptible to clarithromycin (MIC<0.5 1 g/ml), in
agreement with a previous report”®'°. The isolate was also
susceptible to amikacin (MIC=4 rg/ml) and cefoxitin
(MIC=16 £g/ml), and it showed intermediate susceptibility
to imipenem (MIC =8 « g/ml) and tobramycin (MIC=8 . g/
ml). However, the isolate was resistant to doxycycline
(MIC=32 /£g/ml) (Table 1). Based on these results, we
stopped treatment with doxycycline and treated only with
clarithromycin. After 6 months of treatment, the lesion
had significantly improved, with only post-inflammatory
hyperpigmentation remaining.

DISCUSSION

The rate of isolation of M. massiliense from infected
patients in Korea is much higher than that in recent
reports®’. An epidemic occurred in Korea associated with
intramuscular injection of antimicrobial agents, and the
causative microorganism was finally identified as M.
massiliense®. The prevalence of this M. massiliense strain
may be due to its atypical survival ability in different
environments, resistance to biocides, and/or enhanced
biofilm formation. Moreover, this strain may be unusually
resistant to disinfectants’. The pathogenic potential of M.
massiliense has been demonstrated by human infections
in both immunocompetent and immunocompromised
hosts, and by its intracellular survival and growth®®®. In



the present case, repeated incision and drainage at a local
clinic failed to eradicate M. massiliense. However, the
worsening of the skin lesion after the patient underwent
treatments at the local clinic strongly suggests that the
surgical procedures performed at the clinic may have
been the source of the infection.

To manage infectious diseases, the causative microor-
ganisms must be correctly identified at the species level.
Although several unique phenotypes that can differentiate
M. massiliense from M. abscessus and M. chelonae have
been identified®”’, these species are difficult to characterize
in routine clinical laboratories. Since the early 1990s,
genotype analysis, especially PCR sequencing, has greatly
contributed to the precise and rapid identification of
mycobacterial species®. Partial 165 rRNA gene sequence
analysis is the most widely used method for identifying
nontuberculous mycobacteria”'?. However, the 165 rRNA
gene sequence of M. massiliense is identical to that of M.
chelonae/M. abscessus™”®; therefore, 165 rRNA gene
sequencing cannot discriminate between these species.
M. massiliense can be differentiated from M. abscessus by
sequencing of the rpoB, hsp65, sodA, and recA genes, or
the 165-23S rRNA internal transcribed spacer sequence®”.
Any one of these sequences can be used to identify both
species. In the present case, the 16S rDNA PCR was
negative. This result may have been due to insufficient
amplification during PCR. However, the hsp65 and rpoB
sequences of the isolate showed 100% homology with the
corresponding sequences of M. massiliense. Consequently,
the patient was diagnosed with M. massiliense infection.
Nontuberculous mycobacteria can grow in solid and
liquid media that are frequently used in routine bacte-
riology’. RGM are defined as mycobacteria that grow and
form visible colonies on solid agar media within 7 days.
They can be grown on various microbiological media
such as blood agar for isolation of bacteria, Sabouraud
agar for isolation of fungi, and Lowenstein-Jensen and
Ogawa media for isolation of mycobacteria. In this case,
we did not consider the possibility of mycobacterial
infection at first, so culture for mycobacteria was not
performed. Furthermore, white colonies were observed on
a Sabouraud agar plate, indicating that the patient's skin
lesion might be a fungal infection. The white colonies on
the Sabouraud agar plate appeared similar but not
identical to yeast colonies. This similarity caused clinical
confusion, but a subculture spread onto a blood agar plate
revealed smooth white colonies, and the isolate was
identified as an acid-fast bacillum in a Ziehl-Neelsen
stained smear. Clinicians should keep in mind that
Mycobacterium species can grow not only on media
specific for mycobacteria, such as Ogawa media, but also

Mycobacterium massiliense in Immunocompetent Humans

on Sabouraud agar plates or blood agar plates.

Since empirical therapeutic approaches commonly used
to treat cutaneous infections are not effective against
nontuberculous mycobacteria, early clinical suspicion and
microbiological diagnosis are key factors in reducing
morbidity. Causative microorganisms should be correctly
identified at the species level, and clinicians should be
aware of the susceptibility of these microorganisms to
antimicrobial agents because treatment regimens and
management are directly affected by the results obtained
with these agents. M. massiliense is very closely related to
M. abscessus and M. chelonae, but these groups show
differences in their antimicrobial susceptibility. Some
studies previously proposed that susceptibility to doxycy-
cline might serve as a surrogate marker to differentiate M.
abscessus from M. massiliense’. M. massiliense was
reported to be susceptible to doxycycline, which could
distinguish it from resistant M. abscessus isolates’. Isolates
with intermediate susceptibility to doxycycline have also
been identified®. In another study, nine M. massiliense
isolates from surgical patients were shown to be resistant
to doxycycline®. The isolate in the present case was also
resistant to doxycycline. These results agree with those
reported by Simmon et al.'® indicating that M. massiliense
does not have a unique pattern of susceptibility to
doxycycline’. Moreover, the doxycycline resistance and
the identity of the rpoB region V sequences of Brazilian
and U.S. isolates might suggest the existence of a variant
clone of M. massiliense’. This treatment method was
empirically selected because no controlled studies have
been carried out to establish optimal therapy against this
organism.

Clarithromycin (0.5 g per os once every 12 h for adults
and 7.5 mg/kg of body weight per os once every 12 h
[maximum, 1 g/day] for children) was recommended to
clinicians managing registered patients with definite or
suspected abscesses due to M. massiliense infection®. Our
isolates were found to be markedly sensitive to clarithro-
mycin (<0.5 #g/ml) among the antimicrobial suscep-
tibility profiles. Some of our results were concordant with
previous reports in that M. massiliense strains, which were
in the susceptible range of CLSI criteria, showed very low
MICs (0.125~0.5 £g/ml)”*'°. The patient showed a
significant response to treatment with a combination of
antimicrobial therapies consisting of clarithromycin,
doxycycline, amikacin, and cefoxitin for 6 months.

We had no opportunity to investigate the source of
contamination. The source of infection in this case
remains obscure because M. massiliense was isolated only
from the patient's clinical specimens. Although no
evidence exists in this case, infection caused by RGM after
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surgical intervention and medical injections through
nonsterile contaminated needles and cannulas is well
known'*'® and should be considered. Before visiting our
hospital, the patient had undergone an incision and pus
drainage with saline irrigation several times in the same
local clinic. We can only speculate that inadequate
aseptic techniques during the procedure were responsible
for the cutaneous infection. This case underscores the
absolute necessity for strict asepsis of the surgical
instruments and aseptic techniques during medical and
surgical procedures.
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