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The First Korean Case of Moraxella osloensis
Bacteremia in a Patient with Acute Myeloid Leukemia

Ji Yeon Sung, M.D., Sung Kuk Hong, M.D., and Eui-Chong Kim,M.D.

Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Korea

The genus Moraxella comprises approximately 20 species of
aerobic, non-motile, oxidase-positive, and gram-negative cocco-
bacilli. Besides M. catarrhalis, a well-known pathogen, M. atlan-
tae, M. canis, M. lacunata, M. lincolnii, M. nonliquefaciens, and
M. osloensis are also occasionally isolated from clinical samples
[1]. M. osloensis is a commensal microorganism in the human
respiratory tract, but has also been reported as a rare causative
pathogen in human infections [1-12]. Here, we report a case of
M. osloensis bacteremia in a patient with a hematologic malig-
nancy. To our knowledge, this is the first report of M. osloensis
bacteremia in Korea.

A 66-yr-old man with acute myeloid leukemia (AML) was ad-
mitted to our hospital for consolidation chemotherapy. Two
months prior to this hospitalization, the patient was diagnosed
with AML, not otherwise specified, according to the 2008 WHO
classification system [13], and he subsequently received cytara-
bine and idarubicin chemotherapy. After 1 month, follow-up
bone marrow examination was performed, and he achieved
complete remission.

On admission, the patient presented with symptoms of an up-
per respiratory infection including coughing and chills. He had a
temperature of 37.2°C, a blood pressure of 117/57 mmHg, a
pulse of 106/min, and a respiration rate of 20 breaths/min. The
results of the laboratory investigation were as follows: Hb, 11.7 g/
dL; leukocyte count, 5.7 x 10%L; platelet count, 177 x10%L; C-
reactive protein level, 6.48 mg/dL; blood urea nitrogen (BUN)/
creatinine, 15/1.2 mg/dL; and total protein/albumin, 6.8/3.6 g/

dL. A total of four blood culture sets were collected from two
separate peripheral veins and central venous catheter. There
were no abnormalities in the chest radiographic images, but pa-
ranasal sinus radiographic imaging indicated a suspected maxil-
lary sinusitis. Therefore, empirical antibiotic therapy with intrave-
nous ampicillin-sulbactam was administered.

Bacterial growth was detected in an aerobic culture bottle that
contained the blood from the central venous catheter after 1 day
of incubation, and in the other 3 aerobic culture bottles after 2
days of incubation (Fig. 1A). The broths from positive culture
bottles were inoculated onto blood agar plates (BAPs) and Mac-
Conkey agar plates (MACs) that were subsequently incubated
for 24 hr at 35°C in a 5% CO. atmosphere. Whereas no colony
was observed on the MACs, grey-white colored, non-hemolytic
colonies grew on the BAPs (Fig. 1B) and gram-negative cocco-
bacilli were observed from gram stain smear preparations (Fig.
1C). The isolates were oxidase-positive and indole-negative.

Using matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry (MALDI-TOF MS; Bruker Daltonik GmbH,
Bremen, Germany) and Vitek2 GN system (bioMérieux, Marcy
I'Etoile, France), the organism was suboptimally identified as M.
osloensis, with a score of 1.885 in the Bruker system and with a
50% probability in the Vitek2 system.

To confirm the identity of the isolate, 16S rRNA sequence
analysis was performed on the MicroSeq 500 system (Applied
Biosystems, Foster City, CA, USA), using PCR and sequencing
kits with universal primers designed to cover all bacteria. The se-
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Fig. 1. Colonial and microscopic morphology of Moraxella osloensis. (A) Gram-negative coccobacilli from positive aerobic blood culture
smear preparations (Gram stain, x1,000). (B) Grey-white colored colonies on blood agar plate. (C) Gram-negative coccobacilli from blood

agar plate smear preparations (Gram stain, x 1,000).

qguences were analyzed with an ABI PRISM 3730 Series DNA
Analyzer (Applied Biosystems). The first 500 bp of the 16S rRNA
gene sequence from the isolate shared 99.6% identity with the
GenBank sequence AY043376 (M. osloensis) and 99.0% iden-
tity with the GenBank sequence KC494325 (Enhydrobacter
aerosaccus).

Antimicrobial susceptibility was tested with the AST-N222 card
from the Vitek 2 system (bioMérieux). Using the CLSI break-
points for other non-Enterobacteriaceae for the interpretation
[14], the isolate was determined susceptible to aztreonam, ce-
fepime, ceftazidime, ciprofloxacin, gentamicin, imipenem, me-
ropenem, piperacillin, and trimethoprim-sulfamethoxazole.

Intravenous ampicillin-sulbactam treatment was maintained,
and follow-up blood cultures from the peripheral veins and cen-
tral venous catheter on day 3 were negative. The patient was
successfully treated with a 10-day course of intravenous ampi-
cillin-sulbactam and subsequently began consolidation chemo-
therapy for AML.

Despite the unique biochemical characteristics of M. osloen-
sis, which include acetate alkalinization, ethylene glycol acidifi-
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cation, and desferrioxamine resistance, species-level biochemi-
cal identification is difficult because of the overall lack of bio-
chemical differences among the Moraxella species [1]. Although
only 2 reported isolates besides the present case have been
identified by MALDI-TOF MS, this method suboptimally identi-
fied M. osloensis; one isolate was identified as M. osloensis with
a score of <1.4 in the Bruker system [15], and the other was
identified as M. osloensis without score information in the Bruker
system, but as Moraxella sp. in the SARAMIS system [16]. The
present isolate analyzed by Bruker system showed better score
than previous cases but species-level identification for M. os-
loensis by MALDI-TOF MS still seem to be insufficient. At pres-
ent, 16S rRNA sequence analysis is the only reliable method
that can be used for species-level identification [2-9]. With this
method, the blood isolate in the present case was confirmed to
be M. osloensis.

Although M. osloensis is a rare pathogen in humans, it can
be involved in bacteremia, central venous catheter-related infec-
tions, endocarditis, endophthalmitis, meningitis, osteomyelitis,
pneumonia, and septic arthritis [2-12]. In 2010, Roh et al. [7]
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reported 3 cases of M. osloensis meningitis which, besides the
present case, have been the only cases reported to date in Ko-
rea. The most commonly reported M. osloensis infection is bac-
teremia in immunocompromised patients with malignancies [2,
6, 8, 9]. Accordingly, the present case involved M. osloensis
bacteremia in an immunocompromised patient who had been
diagnosed as AML.

Regarding treatment, M. osloensis is susceptible to penicillin,
cephalosporins, and aminoglycosides [17, 18]. The isolated
strain described in this report was susceptible to the majority of
antimicrobial agents, and therefore the patient was successfully
treated with a 10-day course of ampicillin-sulbactam.

In conclusion, we report the first case of M. osloensis bacte-
remia in Korea. The present findings indicate that M. osloensis
can be an opportunistic pathogen in humans, especially in im-
munocompromised patients such as those with hematologic
malignancies.
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