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A 52-year-old woman with relapsed acute lymphoblastic leukemia was diagnosed with Mycobacterium massiliense pneumonia
after 4 months of chemotherapy. She developed M. massiliense bacteremia 1 month later. This is the first report of a proven case
of M. massiliense bacteremia as a consequence of M. massiliense pneumonia.

CASE REPORT

In November 2012, a 52-year-old woman with acute lympho-
blastic leukemia diagnosed in November 2011 was admitted

with relapsed disease. The patient was fitted with a Hickman
catheter and treated for 3 months with alternating cycles of a
combination of cyclophosphamide (300 mg/m2/day), vincris-
tine (2 mg/day), doxorubicin (50 mg/m2/day), and dexameth-
asone (40 mg/day), followed by a combination of fludarabine
(30 mg/m2/day), cytarabine (2 g/m2/day), granulocyte colony-
stimulating factor (5 �g/kg/day), and idarubicin (10 mg/m2/
day), as induction chemotherapy. During chemotherapy, pan-
cytopenia was sustained for 3 months. On hospital day 14
(HD14), the patient’s blood values were as follows: neutro-
phils, 9/�l; hemoglobin, 8.4 g/dl; and platelets, 53,000/�l. The
patient had negative blood culture results 20 times at intervals
of 2 days to 2 weeks from HD12 to HD140. Blood cultures were
performed as a set using Bactec Plus Aerobic/F vials and Bactec
Lytic/10 Anaerobic/F vials (BD Diagnostics, Sparks, MD) and
were incubated in a Bactec FX blood culture system (BD Diag-
nostics). There was no evidence of abnormalities on transtho-
racic echocardiography (TTE), performed on HD20, HD47,
and HD76. From HD76, the patient gradually developed an
aggravated cough and sputum. Ill-defined diffuse centrilobular
nodules and patchy infiltration in both lungs were detected by
high-resolution computed tomography (HRCT) performed on
HD133. The blood neutrophil count was 1,332/�l, and the C-
reactive protein (CRP) was elevated (6.71 mg/dl). The patient’s
clinical course since then is shown in Fig. 1. Sputum and blood
cultures for ordinary bacteria, PCR assays for the detection of
Chlamydophila pneumoniae, Legionella pneumophila, and Myco-
plasma pneumoniae by using the Seeplex pneumobacter detection
system (Seegene, Seoul, South Korea), and PCR assays for 16 re-
spiratory viruses by using the Anyplex II RV16 detection system
(Seegene) were all negative. A sputum acid-fast bacillus (AFB)
smear was positive, but real-time PCR analysis of a sputum spec-
imen for the detection of Mycobacterium tuberculosis complex us-
ing the Cobas TaqMan MTB test (Roche Diagnostics, Mannheim,
Germany) was negative. It was assumed from the AFB result and
HRCT findings that the patient had tuberculosis; therefore,
ethambutol, isoniazid, and pyrazinamide were administered em-
pirically for 5 days from HD134, but on finding that the M. tuber-
culosis PCR assay was negative, this treatment was discontinued.

AFB cultures from three consecutive sputum specimens all grew
colonies of the Mycobacterium abscessus group, which was identi-
fied using a GenoType Mycobacterium assay (Hain Diagnostika,
Nehren, Germany). Radiological and microbiological findings
were consistent with nontuberculous mycobacterial (NTM) lung
disease according to the diagnostic criteria of the American Tho-
racic Society (1), and no other bacterial, viral, or fungal causes
were detected. TTE on HD137 revealed no evidence of endocar-
ditis. The patient was discharged on HD155 with a neutrophil
count of 3,606/�l. In April 2013, she was readmitted due to febrile
neutropenia. On admission, her neutrophil count, hemoglobin
level, and platelet count were 683/�l, 8.4 g/dl, and 97,000/�l, re-
spectively, and her body temperature was 38.3°C. Cultures of a set
of blood samples taken from the central line and of two sets of
samples taken from peripheral blood grew a Gram-positive rod in
the aerobic vials, with detection times of 80.7 h for the central line
culture and 82.2 h and 95 h for the peripheral blood cultures. The
organism appeared as tiny white colonies on blood agar plates
after incubation for 2 days at 37°C. The colony morphologies of
the sputum and blood isolates were similarly smooth (Fig. 2). The
blood isolate had been identified as the M. abscessus group and,
therefore, to identify the source of the bacteremia, species identi-
fication by PCR sequencing of hsp65 and rpoB (2) was performed
on two blood isolates and seven sputum isolates. The following
isolates and sequences were used as references: M. abscessus sensu
stricto (ATCC 19977; GenBank accession number AY498743.1),
Mycobacterium massiliense (CIP 108297; GenBank accession
number HQ450848.1), and Mycobacterium bolletii (CIP 108541;
GenBank accession number FJ607778.1). Both the blood and spu-
tum isolates had the same sequences as that of M. massiliense CIP
108297. The initial isolates from blood and sputum were typed by
pulsed-field gel electrophoresis (PFGE) of XbaI- and DraI-re-
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stricted genomic DNA (3). As a control, three isolates of M.
massiliense and two of M. abscessus sensu stricto collected in early
2013 from other patients who were epidemiologically unrelated to
this case were included. The pulsotypes of two isolates from this
patient were identical to each other but different from those of five
isolates from other patients (Fig. 2). A drug susceptibility test was
performed on the M. massiliense isolates from blood and sputum
by using Sensititre RAPMYCO plates (Trek Diagnostic Systems,
East Grinstead, United Kingdom). Both were susceptible to ami-
kacin and clarithromycin, but the blood isolate was also linezolid
susceptible, whereas the sputum isolate was linezolid intermedi-
ate. Inducible macrolide resistance was not detected during pro-
longed incubation for 14 days. PCR for erm(41) revealed a 2-bp
deletion of nucleotides 64 and 65 and a 276-bp deletion at a down-
stream locus, which was consistent with the identification of M.
massiliense (4). Cultures of a set of blood samples taken from the
Hickman catheter and of two sets of samples taken from periph-
eral blood on HD8 of the second admission were also positive for

FIG 2 Colony morphologies and PFGE analysis of M. massiliense isolates. (A)
Both sputum (top) and blood (bottom) isolates grew smooth white colonies, 2
mm in diameter, on Middlebrook 7H10 agar after incubation for 7 days at
37°C. (B) PFGE analysis of genomic DNA from bacterial isolates after diges-
tion with XbaI (left set of lanes) and DraI (right set of lanes). The patient’s
sputum (lanes 1) and blood (lanes 2) isolates show identical profiles, while
three M. massiliense isolates (lanes 3, 4, and 5) and two M. abscessus sensu stricto
isolates (lanes 6 and 7) from epidemiologically unrelated patients each had
distinct profiles. Lanes M, a lambda ladder PFGE marker (New England Bio-
Labs, Ipswich, MA) was used as a size marker.

FIG 1 Clinical course, antimicrobial therapy, and laboratory data of the patient. Chest computed tomography showed (A) bilateral interstitial infiltration on day
3 and (B) an improved state on day 78.
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M. massiliense in the aerobic vials, with detection times of 84.9 h
for the central line blood and 82.3 h and 85.4 h for the peripheral
blood. The catheter was removed on HD10 of the second admis-
sion, and a culture of the tip was negative for any organisms after
incubation for 2 days. Sputum AFB smears and cultures on HD5
and HD7 of the second admission were positive for M. massiliense.
After treatment for 1 week with azithromycin (250 mg/day), ami-
kacin (15 mg/kg/day), and cefoxitin (12 g/day), the fever subsided.
On HD15 of the second admission, blood cultures were negative,
and the CRP level had decreased to 1.83 mg/dl. As a result, the
patient was transferred to a local hospital with improvement of
her complete blood count (neutrophils 1,890/�l; hemoglobin 9.4
g/dl; and platelets, 34,000/�l). On follow-up at an outpatient
clinic in June 2013, the patient was symptom free. Sputum AFB
cultures and blood cultures were negative, and HRCT revealed less
extensive centrilobular nodules and patchy infiltration in both
lungs.

This is the first report of a microbiologically proven case of M.
massiliense bacteremia as a consequence of a lung infection with
the same strain. Bacteremia caused by an NTM infection is usually
associated with central lines (5–7) or with iatrogenic infection by
injection (8). There are several reports of M. abscessus group bac-
teremia associated with lung diseases (9–13). The lung is one of
the most frequently involved sites in disseminated NTM infection
in immunocompromised patients (7, 14) and is often speculated
to be a portal of bacteremia in M. abscessus group bacteremia.
Although M. massiliense was isolated from cultures of respiratory
specimens as well as from blood cultures in a few cases of bacte-
remia (9–11), the lung was already affected by other causes, such
as tuberculosis or ANCA-related vasculitis or aspergillosis. There-
fore, M. massiliense could colonize (9, 11) or disseminate to the
lung secondary to bacteremia (10). In the present case, NTM lung
infection was diagnosed first in a patient without underlying lung
disease, and bacteremia was diagnosed 1 month later. Immuno-
suppression is a major risk factor for both lung infection and dis-
seminated NTM infection (9–11). Cell-mediated immunity is a
major defense mechanism against NTM infections, in which
gamma interferon (IFN-�)-activated macrophages play a key role
(15). The underlying disease and recent chemotherapy in the pa-
tient described here are likely to have compromised cell-mediated
immunity, thereby contributing to the development of bactere-
mia. All isolates from the blood and respiratory specimens be-
longed to a smooth colony type (16) and had identical hsp65, rpoB,
and erm(41) sequences. The PFGE pulsotype indicated that they
arose from the same M. massiliense clone. The lung lesion pre-
ceded bacteremia and was the most likely route of invasion. How-
ever, as the patient’s pulmonary infection was nosocomial and her
central line was in place for 6 months, colonization of the central
line could have been the portal for bacteremia, since coincidental
exposure of the skin and respiratory tract to a common infectious
source is possible in an acute health care setting (14). M. massil-
iense is an environmental Mycobacterium, and a contaminated
medical environment or product is therefore a plausible source for
nosocomial outbreaks or disseminated infections (12, 17). The
finding that all three sets of blood cultures were positive twice was
concordant with continuous and intravascular bacteremia. How-
ever, all blood cultures were negative before M. massiliense was

isolated from sputum cultures, and M. massiliense was first de-
tected in blood on HD1 of the second admission, 1 month after
NTM lung disease was diagnosed. The negative culture from the
tip of the central line and the �2-h difference in the time to de-
tection for the vial from the central line blood and those from
peripheral blood using the Bactec FX system are evidence against
central line-associated bacteremia (18). Therefore, a diagnosis of
M. massiliense bacteremia as a consequence of M. massiliense
pneumonia was made.

The patient’s bacteremia resolved, and the lung lesion re-
sponded well to therapy with azithromycin, amikacin, and cefoxi-
tin. Pulmonary diseases involving M. massiliense have a better out-
come than those with M. abscessus sensu stricto (19, 20). However,
M. massiliense sepsis was fatal in the first two reported cases (9,
10). Although M. massiliense has been isolated from respiratory
specimens from a few bacteremia cases (10, 11), M. massiliense is a
frequent colonizer of immunosuppressed patients (7, 14, 21). Vir-
ulence causing fatal outcomes in cases of bacteremia has not yet
been resolved. A recent report of a fatal case of acute respiratory
failure in an immunocompetent elderly man in South Korea in-
fected by M. massiliense (21) also indicates the virulence of M.
massiliense in lung infection. Sepsis due to bacterial pneumonia
most commonly occurs with more virulent organisms, such as
Streptococcus pneumoniae (22). This case proved that M. massil-
iense is virulent enough to cause dissemination from pulmonary
infection, at least in an immunocompromised host. In South Ko-
rea, the M. abscessus group is the second most frequent cause of
NTM lung diseases after members of the Mycobacterium avium-
Mycobacterium intracellulare complex (23) in immunocompro-
mised hosts as well as immunocompetent hosts (24). M. massil-
iense is highly prevalent, accounting for nearly half of cases of M.
abscessus group lung disease in South Korea (25). Therefore, it is a
major concern that M. massiliense possibly causes bacteremia fol-
lowing chronic lung infection.

This case indicates that bacteremia is possible in cases of M.
massiliense lung infection at least in immunocompromised pa-
tients. Although rapidly growing NTM can be detected in blood
cultures (13, 26), they are possibly missed in routine blood culture
due to insufficient incubation times (13, 27). Prolonged blood
culture or terminal subculture would be useful to detect M. massil-
iense bacteremia sensitively. In conclusion, clinical microbiolo-
gists should be aware of the possibility of bacteremia and examine
blood cultures more carefully in cases of M. massiliense lung in-
fection in immunocompromised patients.
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