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Abstract 

Background  Mycobacterium obuense (M. obuense) is a rapidly growing mycobacterium (RGM) which has been 
considered nonpathogenic. Here, we report a case of disseminated non-tuberculous mycobacterial (NTM) infection 
caused by M. obuense in an immunocompromised patient.

Case presentation  A 16-year-old boy was referred to our hospital due to acute myeloid leukemia. During the treat-
ment of leukemia, the patient exhibited continuous fever, and diffuse miliary nodules with random distribution were 
found on chest computed tomography. Repeated examinations of bacterial culture tests revealed sputum and urine 
samples to be smear-positive for acid-fast bacillus, and blood culture from a peripherally inserted central catheter 
line showed the growth of NTM. The NTM species was identified as M. obuense by mass spectrometry and confirmed 
by genome sequencing. Combination therapy with amikacin, rifampicin, azithromycin, and moxifloxacin significantly 
improved the patient’s symptoms and radiological findings.

Conclusion  We report a case of disseminated NTM infection caused by M. obuense for which combination anti-
microbial therapy was effective. An immunocompromised host indwelling catheter is at risk of RGM bloodstream 
infections. Although relatively rare, M. obuense may be considered as a potential pathogen causing infectious dis-
eases, especially in high-risk patients.
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Background
The prevalence of non-tuberculous mycobacterial 
(NTM) disease is increasing worldwide and is becom-
ing a serious public health concern [1, 2]. Although more 
than 180 species have been discovered, only a few have 
been reported to be pathogenic [3]. The most common 
causative organisms of human infections are the slowly 
growing mycobacteria Mycobacterium avium com-
plex (MAC), followed by Mycobacterium kansasii (M. 
kansasii) and the rapidly growing mycobacterium (RGM) 
[4]. RGM are characterized by visible growth on solid 
media within 7 days [5, 6]. M. abscessus, M. chelonae, and 
M. fortuitum are the most frequently encountered sub-
species of RGM. They are associated with a wide range 
of diseases, such as skin and soft tissue infection, pulmo-
nary infection, bloodstream infection, and disseminated 
infection [7]. M. obusense, a species of RGM, was consid-
ered nonpathogenic until recently [8–10].

Here, we report a case of disseminated NTM caused by 
M. obuense in an immunocompromised patient.

Case presentation
A 16-year-old boy was referred to our department due to 
persistent high fever and an abnormal chest shadow.

Four months earlier, he had been diagnosed with 
RUNX1-RUNX1T1-positive acute myeloid leukemia 
(AML) (WHO classification 5th ed). RUNX1-RUNX1T1 
is a fusion oncogene resulting from the chromosomal 
translocation t(8;21) and plays a crucial role in AML 
[11]. After one course of induction therapy (idarubicin 
12  mg/m2 day1–3, cytarabine 100  mg/m2 day1–7), 
hematological complete remission (CR) was achieved, 
and the patient underwent consolidation therapy with a 
high-dose cytarabine (HDAC) regimen (cytarabine 2  g/
m2 q12h day1–5). During the second course of HDAC 
therapy, the patient developed febrile neutropenia and 
was empirically treated with cefepime and teicoplanin. 
Later, blood culture showed Corynebacterium stria-
tum. Despite the continuation of antibiotics and conver-
sion to negative blood cultures, the patient consistently 
had high grade fever (temperature 40.1℃ axillary) and 
increased levels of inflammatory marker (C-reactive pro-
tein 12.85 mg/dL).

At the time of consultation, the patient showed leuko-
penia due to chemotherapy, with white blood cell count 
200/μL, neutrophil count 20/μL, and lymphocyte count 
30/μL. Chest radiography showed bilateral miliary nod-
ules (Fig.  1) and chest computed tomography (CT) 
showed multiple diffuse small pulmonary nodules with 
random distribution (Fig.  2a). Miliary tuberculosis, dis-
seminated infection, and malignancy (lung lesion of leu-
kemia, lung cancer, and metastases of other cancers) was 

considered in the differential diagnosis from these radio-
logical findings. Notably, the patient tested negative for 
human immunodeficiency virus (HIV). The cultures of 
three sputum specimens, lung biopsy specimens, blood, 
urine, and bone marrow fluid were all negative, although 
the acid-fast bacillus (AFB) were found in one of both the 
sputum and urine samples. Both Tb-PCR and 8  weeks 
culture was negative in these samples. Transbronchial 
lung biopsy showed neutrophil and lymphocyte infiltra-
tion in the alveolar space and thickened alveolar septums 
with no malignant findings. No causative mycobacteria, 
fungus, and bacteria were found in these lung biopsy 
specimens by staining and tissue culture. After recovery 
from the nadir period, as the neutrophils and lympho-
cytes increased, the small nodules found on chest CT 
enlarged and were accompanied by discrete hypoxemia 
(Fig.  2b). As we could not completely rule out the pos-
sibility of miliary tuberculosis, empiric anti-tuberculosis 
treatment (isoniazid 200  mg/day, pyrazinamide 1  g/
day, ethambutol 750  mg/day, and rifampicin 450  mg/
day) was initiated. After the initiation of the treatment, 
the patient’s clinical symptoms gradually improved. The 
fever and inflammatory markers decreased, and oxy-
gen administration became unnecessary (Fig.  3). Subse-
quently, 7  weeks after chemotherapy initiation, a blood 
culture from a peripherally inserted central catheter 
(PICC) line showed the growth of RGM. The PICC was 
inserted 3  weeks before the consultation. Mass spec-
trometric analysis by MALDI TOF–MS (Bruker Corp., 
Massachusetts, USA) revealed that the cultured myco-
bacterium was M. obuense. Susceptibility to antimicrobial 
drugs was tested (Table  1), and the identification of M. 

Fig. 1  Chest radiograph showing lungs with bilateral miliary nodules
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obuense was confirmed by gene sequencing of 16 s rRNA. 
Therefore, the PICC was removed and intravenous ami-
kacin 400 mg/day with a combination of oral medication 
(rifampicin 450  mg/day, azithromycin 500  mg/day, and 
moxifloxacin 400  mg/day) was initiated. After 4  weeks 
of combination therapy, the patient’s clinical symptoms 
and chest CT findings showed significant improvement 
(Fig. 2c), and the patient was discharged. 14 weeks have 
passed after discharge, and the patient is still continuing 
oral medication of rifampicin, azithromycin, and moxi-
floxacin at the outpatient department without relapse or 
any major adverse events.

Discussion and conclusion
Here, we present a case of disseminated M. obuense 
infection in an immunocompromised adolescent. In 
addition to an immunocompromised state, the prolonged 
used of vascular catheters increased the risk of RGM 

Fig. 2  Chest CT at the time of consultation showing multiple small nodules with random distribution (a). After nadir period, pulmonary nodules 
enlarged (b). After treatment, lung nodules almost vanished (c)

Fig. 3  Clinical course of the patient. Fever and white blood cells decreased after the initiation of anti-tuberculosis treatment. HDAC: high-dose 
cytarabine, WBC: white blood cell, Neut: neutrophil, BT: body temperature, LVFX: levofloxacin, CFPM: cefepime, TEIC: teicoplanin, INH: isoniazid, PZA: 
pyrazinamide, EB: ethambutol, RFP: rifampicin, AZM: azithromycin, AMK: amikacin, MFLX: moxifloxacin

Table 1  Antimicrobial drug susceptibility for Mycobacterium 
obuense 

S Susceptible, I Intermediate, R Resistant, NA Not applicable

Drug Susceptibility MIC(μg/ml)

Clarithromycin S 2

Amikacin S < 4

Imipenem S 2

Faropenem I 16

Levofloxacin S < 1

Moxifloxacin S < 0.25

Azithromycin I 4

Sulfamethoxazole-Trimeth-
oprim

S < 0.25

Doxycycline R 8

Meropenem R 32

Linezolid S 2

Clofazimine NA 0.13

Sitafloxacin S <0.25
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catheter-related bloodstream infections (CRBSI). To the 
best of our knowledge, this is the first report of a dissemi-
nated infection with miliary pulmonary nodule caused by 
M. obuense.

M. obuense was first described as a rapidly growing 
scotochromogenic mycobacterium isolated primarily 
from soil in 1971 in Obu, Japan [8]. M. obuense is a cat-
alase-positive, peroxidase-negative bacillus that degrades 
salicylates and forms a black products [12]. Similar to 
other species of NTM, M. obuense exhibits two morpho-
types in culture: smooth and rough variants. In smooth 
variants, the cell wall of M. obuense contains long-chain 
saturated fatty acids which enable to colonize the envi-
ronment and are responsible for pleomorphisms [13]. 
Because it has been considered non-pathogenic, a heat-
killed suspension of M. obuense has been investigated as 
a potential treatment for melanoma, pancreatic cancer, 
and colorectal cancer owing to its ability to stimulate 
anti-tumor T cell responses [14, 15]. However, this spe-
cies was later isolated from sputum sample of a patient 
with a history of non–small cell lung cancer presenting 
with patchy lung infiltrates [16]. Additionally, a case of 
pneumonia with bacteremia caused by M. obuense in a 
patient with diabetes mellitus and chronic kidney disease 
[10], and a case of cutaneous infection after an insect bite 
in an immunocompetent patient has been reported [9], 
indicating its potential pathogenicity. To our knowledge, 
3 cases presented above are the only available reports of 
M. obuense infection in the world, therefore, making our 
report rare and valuable.

As M. obuense is uncommon and very rare as an infec-
tion-causing bacterium, the identification of this species 
requires advanced examination. In our case, we per-
formed mass spectrometry to identify M. obuense and 
confirmed the result by 16 s rRNA sequencing. Because it 
is difficult to identify M. obuense in a standard examina-
tion such as DNA-DNA hybridization, M. obuense infec-
tion might be overlooked in infectious diseases caused by 
unidentified RGM.

Disseminated disease due to NTM most commonly 
occurs in patients with advanced HIV infection with very 
low CD4+ T cell counts [17–19]. The average CD4+ T cell 
count at presentation has usually been less than 25 /μL 
in series of patients with confirmed disseminated NTM 
disease. All persons with CD4+ T cells lower than 50/μL 
are at risk of disseminated NTM, with the risk increas-
ing with progressively fewer numbers of cells [18–21]. 
Although rare, dissemination of NTM in patients without 
HIV infection has been reported in immunosuppressed 
patients with organ transplantation, use of immunosup-
pressants, and cancer including leukemia [19, 22, 23]. 
Interestingly, while majority of disseminated NTM infec-
tions in patients with HIV are caused by MAC, RGM 

species are most commonly found in non-HIV patients 
[23, 24]. In the present case, an immunocompromised 
state due to leukemia and chemotherapy were likely risk 
factors for disseminated NTM infection. At the time of 
consultation, the patient’s total lymphocyte cell count 
was 30/μL, suggesting that CD4 + T cell was less than 30/
μL, which is a high risk of disseminated infection.

Almost all RGM species can form biofilms and cause 
CRBSI [25, 26]. Because RGM embedded in dense bio-
films become resistant to antimicrobial treatment, cath-
eter removal and treatment with at least two active 
antimicrobial agents are generally recommended [27, 
28]. The duration of treatment for CRBSI caused by RGM 
differs between studies, nonetheless, at least 4  weeks of 
a combination antimicrobial regimen was associated 
with favorable outcomes in immunocompetent patients 
[27, 29]. However, it is reported that non-HIV infected 
immunocompromised disseminated NTM patients with 
blood culture isolates should be treated with antimyco-
bacterial drugs for at least 6 to 12 months after immune 
restoration [19]. In the present case, we intend to con-
tinue oral combination antimicrobial treatment with 
rifampicin, azithromycin, and moxifloxacin for at least 
6 months. RGM identified in routine blood cultures are 
usually regarded as true pathogens. However, because 
these organisms are ubiquitous in the environment, we 
should be aware of contamination. In our case, although 
blood culture was positive in only one sample, the AFB 
was positive in multiple organ derived samples. Moreo-
ver, the fact that anti-microbial drugs improved the 
clinical symptoms and miliary nodules seen on chest CT 
indicated that the disease was caused by disseminated 
mycobacterium infection. In addition, the worsening of 
chest CT findings occurring at the recovery of the nadir 
indicates a paradoxical reaction of disseminated NTM 
infection caused by an augmented immune system.

In conclusion, we experienced a case of disseminated 
NTM infection caused by M. obuense. An immuno-
compromised state and the use of catheters, including 
PICC, are risk factors for disseminated NTM infections. 
Although M. obusene infection remains rare, it should be 
considered a potential pathogen when detected in culture.
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