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Dear Editor,

The genus Oceanobacillus comprises gram-positive bacilli that 

were first detected in deep-sea sediments [1]. To date, 36 Ocea-
nobacillus species have been isolated from various sources, in-

cluding sea fish, spring water, soils, food, and the human gut 

[2-6]. These bacteria can be easily misinterpreted as contami-

nants, because they cannot be identified with the typical pheno-

typic methods used in clinical laboratories. Moreover, their role 

in human pathogenesis is unknown. We report the first case of 

human Oceanobacillus oncorhynchi infection. 

This study was approved by the Institutional Review Board of 

Gyeongsang National University Hospital, Jinju, Korea, with a 

waiver of informed consent (202012007). A 69-year-old male 

patient was admitted to Gyeongsang National University Hospi-

tal in August 2020 because of scrotal pain that had started five 

days prior to admission. He had no remarkable medical history. 

He was suspected of having epididymo-orchitis. Laboratory tests 

showed increased leukocyte counts (11.41×109/L; reference 

range, 4–10×109/L) and C-reactive protein level (120.8 mg/L; 

<5 mg/L). Other laboratory blood test results were within the 

reference ranges. Two sets of aerobic and anaerobic blood cul-

ture (BACT/ALERT Culture Media, bioMérieux, Marcy l’Etoile, 

France) were performed before initiating empiric antimicrobial 

treatment with ceftriaxone, and gram-positive bacilli were iso-

lated from an aerobic blood culture. The colony morphology on 

sheep blood agar plate was non-hemolytic, grayish, circular, and 

smooth, and the cell morphology was thin, straight, and with 

endospores. We considered this catalase- and oxidase-positive 

bacillus to be a contaminant. Matrix-associated laser desorption 

ionization-time of flight mass spectrometry (bioMérieux) and 

biochemical tests using the VITEK 2 system (bioMérieux) did 

not provide reliable identification of the bacterium. Therefore, we 

concluded that the “unidentified gram-positive bacilliform bac-

terium” was a contaminant. The next day, a closed pus speci-

men obtained during incision and drainage was submitted for 

bacterial culture. On Gram staining of a smear, 5–10 leukocytes 

per high-power field and gram-positive bacilli were observed. 

The colony morphology was identical to that of the microbes 

found in the blood cultures. As we recognized that this bacte-

rium could be of clinical significance, we conducted 16S rRNA 

gene sequencing for species identification. The highest similar-

ity was observed with O. oncorhynchi subsp. incaldanensis 

(99.6%), followed by O. aidingensis (99.2%) and O. oncorhyn-
chi subsp. oncorhynchi (98.9%), in the EzTaxon database (v2.1; 
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http://www.ezbiocloud.net) (Fig. 1). For a more accurate identi-

fication of the isolate, whole-genome sequencing was performed 

and the data were analyzed using the TrueBac ID-Genome sys-

tem (www.truebacid.com; ChunLab, Inc., Seoul, Korea) [7]. The 

bacterium was finally identified as O. oncorhynchi subsp. incal-
danensis.

Antimicrobial susceptibility testing using disk diffusion was 

performed, and the results were interpreted according to the 

European Committee on Antimicrobial Susceptibility Testing clini-

cal breakpoint table v. 11.0 for Staphylococcus [8]. Inhibition 

zones for penicillin, ampicillin, erythromycin, clindamycin, and 

ceftazidime were 28, 24, 13, 12, and 6 mm in diameter, re-

spectively; based on these results, the isolate was considered 

resistant to these antimicrobials. Inhibition zones for amikacin, 

gentamicin, tobramycin, and levofloxacin were 36, 36, 38, and 

32 mm in diameter, respectively; based on these findings, the 

isolate was considered susceptible to these antimicrobials. The 

inhibition zone of 18 mm for ceftriaxone was not interpreted.

Intravenous ceftriaxone (2 g daily) was administered for two 

days, and the regimen was stepped up to intravenous piperacil-

lin/tazobactam (4.5 g at eight-hour intervals) and tobramycin 

(80 mg at eight-hour intervals). The wound was kept open with 

betadine-soaked gauze packing for a week, after which the ne-

crotic tissue was removed. Three days later, the wound improved 

and was closed. O. oncorhynchi subsp. incaldanensis was not 

isolated from follow-up cultures. Two weeks later, the medical 

condition of the patient improved, with no sign of active infec-

tion, and the patient was discharged.

Human diseases caused by Oceanobacillus spp. have not 

been described; however, O. oncorhynchi subsp. incaldanensis 

can cause infections even in immunocompetent patients. Mem-

bers of the genus Oceanobacillus are mostly alkaliphilic [2, 3, 9]. 

It is noteworthy that the bacteremia-causing infection developed 

in the male reproductive organs, where the pH is relatively alka-

Fig. 1. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences of 24 similar species, including the Oceanobacillus on-
corhynchi subsp. incaldanensis strain (GNUH2008-0948) isolated from a 69-year-old male patient in South Korea, generated using 
MEGA7 (Molecular Evolutionary Genetics Analysis version 7.0, Kumar, Stecher, and Tamura 2015). Numbers at each node are percentag-
es at which the associated taxa clustered together in the bootstrap test (1,000 replicates).
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line compared with that in other body parts, as an alkaline envi-

ronment is important for sperm survival [10]. Reportedly, the 

pH range for growth of O. oncorhynchi subsp. incaldanensis is 

6.5–9.5 (optimum pH, 9.0) [9]. This may explain why this bac-

terium is rarely isolated on sheep blood agar plate. While it does 

grow on sheep blood agar plate, clinical microbiologists may 

misinterpret it as a contaminant and therefore not pursue spe-

cies identification. Because of the underestimation of its clinical 

significance, current commercial identification systems do not 

identify Oceanobacillus species. Therefore, infections caused by 

Oceanobacillus species might be more common than previously 

thought. Further studies on the pathogenesis, clinical prognosis, 

virulence factors, and antimicrobial susceptibility of Oceanoba-
cillus species are warranted.
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