with primers NG1 (5'-ACCGACCACAAGGGGG-3')
and NG2 (5-GGTTGTAAACCTCTTTCGA-3'). We
obtained positive results with this PCR and a resis-
tance-to-lysozyme test, and confirmed the presence
of Nocardia species. For accurate identification, we
PCR amplified 16S rRNA and partial DNA gyrase B
(gyrB) genes (4) and subjected PCR products to direct
sequencing (GenBank accession nos. KY817987.1 for
16S rRNA and MN159177 for gyrB).

We performed a BLAST analysis (https://blast.
ncbi.nlm.nih.gov/Blast.cgi) by using the megablast
algorithm. This analysis confirmed the identity as N.
ignorata (165 rRNA coverage 100% and 99% identity
with GenBank accession no. KM113026.1; gyrB cover-
age 100% and 100% identity with GenBank accession
no. GQ496109.1).

Antimicrobial drug susceptibility testing (broth
microdilution method) showed that the isolate was
susceptible to trimethoprim/sulfamethoxazole,
imipenem, amikacin, doxycycline, and linezolid
and resistant to erythromycin, ceftriaxone, and
ciprofloxacin. At this point, we gave the patient
cotrimoxazole and imipenem for 20 days and then
trimethoprim/sulfamethoxazole for 6 months. The
clinical, biological, and radiologic outcomes of the
treatment were optimal, and no recurrence oc-
curred after 8 months.

N. ignorata is a rare human pathogen. However,
soil samples have been described as a possible res-
ervoir (2,7,8). Accordingly, this patient, who had
frequent exposure to soil through his work as a
gardener, might have acquired the infection from
that source.
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Bacterial infection is a well-known complication of breast
implant surgery. We identified Mycobacterium senega-
lense, the principal pathogen of bovine farcy of cattle, in
a woman after implant-based breast reconstruction. This
finding indicates that unusual pathogens should be con-
sidered as an etiology of infected breast prostheses.
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ycobacterium senegalense is a rapidly growing

mycobacterium that belongs to the M. fortuitum
complex. These opportunistic pathogens cause post-
traumatic skin and soft tissue infections, including
postsurgical wound infections (1). M. senegalense is
the principal pathogen of bovine farcy, which is en-
demic to eastern and central Africa (2). Few human
cases have been described (3-5).

In 2014, a 44-year-old woman in Spain had a right
breast mastectomy with lymph node dissection, radio-
therapy and chemotherapy for breast carcinoma, fol-
lowed by bilateral breast augmentation in November
2016. Her postoperative course was uneventful until
January 2017, when a serous discharge appeared on
the right breast. Consequently, she underwent remov-
al of her right breast implant, drainage, and sample
collection. Standard bacteriologic cultures were sterile.

In August 2017, the patient underwent repeat im-
plant-based breast reconstruction. Three months after
surgery, she sought care for edema and erythema of
her right breast. Nuclear magnetic resonance imag-
ing showed inflamed fistulous tracts. Serous fluid
obtained during the implant surgery was sent to the
microbiological laboratory at Hospital Universitario 12
de Octubre (Madrid. Spain). After 48 hours of incuba-
tion, the blood agar grew slow-growing tiny colonies
identified as M. senegalense by using matrix-assisted
laser desorption/ionization time-of-flight (MALDI-
TOF) mass spectrometry (Bruker Daltonics, https://
www.bruker.com) with a score of 2.1 (scores >1.8 are
accepted for mycobacterial species assignment). Be-
fore MALDI-TOF mass spectrometry analysis, bacteria
were heat-inactivated in a dry water bath at 95°C for 30
min and submerged in ethanol to a final concentration
of 75%. The cells were then physically disrupted by us-
ing a protein-extraction protocol recommended by the
manufacturer (MycoEx version 3.0; Bruker Daltonics).

We performed partial sequencing of the 16S ri-
bosomal RNA and rpoB genes of the isolate (6). The
partial sequence of 165 rRNA showed 100% identity
to the sequences deposited in GenBank of 7 Myco-
bacterium species: M. farcinogenes, M. senegalense,
M. houstonense, M. conceptionense, M. fortuitum, M.
mucogenicum, and M. phocaicum. Partial rpoB gene
sequencing showed 99% identity with the M. sen-
egalense and M. conceptionense sequences. The latest
update of MALDI-TOF mass spectrometry database
includes M. conceptionense, but we did not find this
species among the top matches. Therefore, using a
combination of 165 rRNA/rpoB gene sequencing
and MALDI-TOF mass spectrometry, we identi-
fied the isolate as M. senegalense. By using the Etest
method, we determined the isolate was susceptible
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to cefoxitin, amikacin, ciprofloxacin, clarithromycin,
trimethoprim/sulfamethoxazole, and minocycline.

After prostheses removal and debridement of the
fistulous tract, an extended treatment was scheduled
with moxifloxacin (400 mg/d for 4 weeks). The pa-
tient’s clinical course was uneventful until May 2018,
when she sought care for fistulization of the surgical
wound. M. senegalense exhibiting an identical antimi-
crobial drug susceptibility pattern was again isolated
from the wound fluid. Nuclear magnetic resonance
imaging showed bone impairment and new fistulous
tracts. The patient was then treated over a 3-month
period with a combination of clarithromycin (500 mg
2x/d) and trimethoprim/ sulfamethoxazole (160.800
mg 2x/d). After finishing the combination therapy, she
completed 3 months of clarithromycin monotherapy.
At a follow-up examination 6 months later, she had no
signs or symptoms of infection, and ultrasound detect-
ed nothing relevant.

No clear habitat for human strains of M. senegalense
outside of Africa has been reported. We do not know
how this patient’s breast prosthesis became infected
with M. senegalense, but we speculate the infection oc-
curred during implant-based breast reconstruction.

Limited studies have reported M. senegalense as
the causal agent of human diseases (3-5). In the case
reported here, the absence of other pathogens and its
repeated isolation from clinical specimens suggests
the clinical significance of this species.

MALDI-TOF mass spectrometry identified M.
senegalense with a score of 2.1, which is considered
high-confidence identification at species level. 165
rRNA sequencing did not enable us to discriminate
between 7 closely related species. Although rpoB gene
sequencing has higher discrimination power, it could
not distinguish between M. senegalense and M. con-
ceptionense. These findings suggest that the combina-
tion of 16S rRNA /rpoB partial gene sequencing and
MALDI-TOF mass spectrometry is useful and reliable
for identifying this species.

Because previous experience with this organ-
ism is limited, no specific treatment guidelines exist.
Therefore, the treatment course was based on current
recommendations for breast implant infection caused
by M. fortuitum. Although some reports have sug-
gested success with single-agent treatment, combina-
tion therapy is recommended to avoid the emergence
of resistance. No standard duration of therapy is re-
ported, and treatment may last >6 months (6-8). In
this case, the complete removal of prosthetic material
was considered curative, and an extended antimicro-
bial treatment with moxifloxacin was prescribed. Af-
ter relapse, a combined treatment was administered,
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followed by prolonged treatment with clarithromy-
cin, which was finally curative.

In conclusion, the case reported here is a reminder
that unusual pathogens, such as M. senegalense, should
be considered as an etiology of infected breast prosthe-
sis. Molecular techniques confirmed the accuracy of
MALDI-TOF mass spectrometry to identify this emerg-
ing mycobacterial species. Patients should undergo
prolonged treatment for >3 months, ideally with com-
bined therapy, even with adequate surgical treatment.
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An estimated 17% of all tuberculosis cases in Ethiopia
are caused by Mycobacterium bovis. We used M. tuber-
culosis complex isolates to identify the prevalence of M.
bovis as the cause of pulmonary tuberculosis. Our find-
ings indicate that the proportion of pulmonary tuberculo-
sis due to M. bovis is small (0.12%).

n 2016, the World Health Organization (WHO) es-
timated that there were 147,000 cases and 12,500
deaths worldwide from tuberculosis, which is pre-
dominantly caused by Mycobacterium bovis. However,
because of the lack of comprehensive surveillance
data, particularly from developing countries, actual
illness and death could exceed this estimate (1,2). To
enhance efforts at addressing zoonotic TB, multiple
international organizations collaboratively developed
and recently released the Roadmap for Zoonotic Tu-
berculosis (1). The roadmap states 3 objectives, the first
of which is to collect more accurate scientific evidence
on zoonotic TB through improved surveillance efforts.
In Ethiopia, ~80% of persons live in rural areas,
where most of the population harvests crops or rais-
es livestock (3). Because of the pastoral lifestyle, the
burden of zoonotic TB is thought to be high in such
rural communities because of a perceived higher risk
of acquiring M. bovis infection (2). In 2013, Miiller et
al. estimated the proportion of all forms of TB cases
caused by M. bovis in Ethiopia to be 17% (4). For this
study, we evaluated the contribution of M. bovis to-
ward causing pulmonary TB in Ethiopia.
We obtained a total of 1,785 stored M. tuberculo-
sis complex isolates collected from patients testing
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