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Letter to the Editor 
Clinical Microbiology

A Case of Flavobacterium ceti Meningitis
Seung-Kyun Park, M.D. and Namhee Ryoo, M.D. 
Department of Laboratory Medicine, Keimyung University School of Medicine, Daegu, Korea

Dear Editor,

The genus Flavobacterium is the type genus of the family Flavo-
bacteriaceae, which currently comprises more than 25 other 

genera, whose members are widely distributed in nature [1]. F. 
ceti sp. nov., a gram-negative bacillus, was isolated from beaked 

whales (Ziphius cavirostris) found along the coast of the Canary 

Islands, Spain in 2007 [2]. This microorganism does not form 

spores and is immotile, but grows better under aerobic condi-

tions [2]. Most species of Flavobacterium are harmless and 

rarely isolated from human clinical samples, but some were re-

ported to be present in opportunistic infections [1, 3-6]. We de-

scribe the first case of meningitis caused by F. ceti worldwide, 

which was isolated from cerebrospinal fluid (CSF) and blood.

A 66-yr-old woman with hypertension and diabetes mellitus 

was admitted to our hospital due to a cerebral aneurysm and 

received emergent surgical operations, left pterional craniotomy 

with clipping and wrapping of early bifurcation aneurysms in 

cerebral arteries. She developed a fever on the first postopera-

tive day (POD). Because of the continuous fever, we did blood, 

urine, sputum, and CSF cultures on the 4th POD, and treat-

ment with vancomycin and ceftazidime was started. CSF 

showed white blood cells (WBCs), 0.424×109/L with 70% of 

neutrophils and 1.006 of specific gravity. Biochemical analysis 

of CSF revealed protein 0.94 g/L, glucose 3.6 mmol/L, and chlo-

ride 1.17 mol/L. 

Gram-negative bacilli (GNB) were found in both CSF and 

blood cultures, detected in both sets of aerobic bottles. Colonies 

were circular and smooth with slight orange pigmentation; they 

showed no hemolysis on sheep blood and chocolate agar and 

no growth on MacConkey agar. Follow-up cultures of blood and 

CSF were performed after three days, and the same GNB were 

obtained in CSF without further growth in blood. Fever contin-

ued for six days, but started to abate thereafter. On the 13th 

POD, CSF revealed no bacteria, and CSF culture showed no mi-

crobial growth, with normalized biochemical parameters of CSF 

on the 21st POD. The patient recovered and was discharged on 

the 23rd POD.

GNB in CSF and blood cultures were identified as Brevun-
dimonas diminuta/vesicularis by Vitek 2 systems by using the 

GN identification card (bioMérieux, Marcy l’Étoile, France) with 

95% confidence (Table 1). Catalase and oxidase testing yielded 

positive results. Esculin hydrolysis was absent. Antimicrobial 

susceptibility was analyzed by Vitek 2 AST. The isolate was re-

sistant to cefotaxime, ceftazidime, cefepime, aztreonam, amika-

cin, gentamicin, ciprofloxacin, and colistin but susceptible to 

piperacillin/tazobactam, imipenem, meropenem, minocycline, 

tigecycline, and trimethoprim/sulfamethoxazole.

Because this Brevundimonas species is a rarely reported 

pathogen, we confirmed the above identification by sequencing. 

DNA was extracted from colonies of CSF and blood cultures. 

Two subregions of the 16S rRNA gene were amplified by using 

the conventional primer sets [7]. A 1,429-bp sequence of the 
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16S rRNA gene was obtained, and compared with sequence 

databases in the GenBank (http://www.ncbi.nlm.nih.gov/blast) 

and the EzTaxon database (http://www.ezbiocloud.net/). The 16S 

rRNA sequences of the isolates from CSF and blood revealed 

99.71% similarity (1,363 of 1,367 bases) to a type strain of F. 
ceti (GenBank accession number, AM292800). In addition, the 

sequences of the isolates showed more than 99% similarity to 

the sequence of an F. ceti strain in the EzTaxon database. A phy-

logenetic tree was constructed by the neighbor-joining method in 

the Molecular Evolutionary Genetics Analysis (MEGA) software, 

version 5.05, and showed this isolate to be F. ceti (Fig. 1).

To the best of our knowledge, this is the second description of 

the F. ceti isolated from a clinical sample, and the first case of 

meningitis caused by F. ceti in Korea. The first case of F. ceti in 

humans was the reported isolation of this bacterium from blood 

of a 43-yr-old man with alcoholic liver cirrhosis and spontane-

ous bacterial peritonitis [6]. As in our case, Gram stain revealed 

GNB, and colonies were circular, orange-pigmented, and non-

hemolytic on a blood agar plate, without growth on a MacCon-

key agar plate. That organism was also identified as a Brevun-
dimonas species by Vitek 2 Identification system, as in our case. 

Matrix-assisted laser desorption/ionization time-of-flight mass 

spectrometry could not correctly identify this organism. Sung et 
al [6] however, could not prove F. ceti to be the true pathogen 

because it was isolated only from two separate blood cultures, 

not from ascitic fluid because it was not analyzed by culturing. 

In our case, it was obvious that this organism was the true 

pathogen of meningitis because two serial cultures of CSF and a 

concurrent culture of blood revealed the same organism, F. ceti. 
Here, we describe the first case of F. ceti isolated from CSF as 

a true pathogen. The isolate was not identified correctly by a 

commercial identification system, but could be successfully 

identified by using the 16S rRNA gene sequencing method. An 

additional molecular identification method is advised whenever 

unusual human pathogens are encountered.
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Table 1. Biochemical characteristics of this species according to 
Vitek 2 systems using a gram-negative identification card

Name of reaction Result Name of reaction Result

Ala-Phe-Pro-Arylamidase + Saccharose/Sucrose -

Adonitol - D-Tagatose -

L-Pyrrolidonyl-arylamidase + D-Trehalose -

L-Arabitol - Citrate (sodium) -

D-Cellobiose - Malonate -

β-Galactosidase - 5-Keto-D-Gluconate -

H2S production - L-Lactate alkalinization -

β-N-Acetyl-glucosaminidase - α-Glucosidase -

Glutamyl arylamidase pNA + Succinate alkalinization -

D-Glucose - β-N-Acetyl-galactosaminidase -

ɣ-Glutamyl-transferase - α-Galactosidase -

Fermentation/Glucose - Phosphatase -

β-Glucosidase - Glycine arylamidase -

D-Maltose - Ornithine decarboxylase -

D-Mannitol - Lysine decarboxylase -

D-Mannose - L-Histidine assimilation -

β-Xylosidase - Courmarate -

β-Alanine arylamidase pNA - β-Glucuronidase -

L-Proline arylamidase + O/129 Resistance -

Lipase + Glu-Gly-Arg-Arylamidase +

Palatinose - L-Malate assimilation -

Tyrosine arylamidase + Ellman -

Urease - L-Lactate assimilation -

D-Sorbitol -

The results are denoted as positive (+) or negative (-).
Abbreviations: pNA, p-nitroanilide; O/129, 2,4-diamino-6,7-diisopropylpteri-
dine (for Vibrio cholerae).

              Flavobacterium johnsoniae AB680715
                   Flavobacterium johnsoniae UW101 AM230489
                    Flavobacterium chungbukense HM627539
                   Flavobacterium compostarboris GQ281769
             Flavobacterium difluvii DQ372986
                   Flavobacterium glycines AB682234
        Flavobacterium aquidurense AM177392
         Flavobacterium flevense AB680723
               Flavobacterium flevense AM230486
     Flavobacterium segetis AY581115
        Flavobacterium weaverense AY581114
        Flavobacterium gelidilacus AJ440996
   Flavobacterium subsaxonicum AM934666
Flavobacterium beibuense GQ245972
    Salibacter luridus AM712887
       Flavobacterium haoranii GQ988780
                     Flavobacterium ummariense HQ329187

DSMC-13-2-3220 (case)
  Flavobacterium ceti AM292800

Fig. 1. The neighbor-joining phylogenetic tree that is based on 16S 
rRNA gene sequences of Flavobacterium including F. ceti isolated 
in this clinical case. F. ceti is compared with 18 similar organisms. 
Numbers at branch nodes are bootstrap values, and the bar repre-
sents 0.5% sequence divergence.
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