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Brevibacterium spp. are Gram-positive, irregularly 
rod-shaped, strictly aerobic bacteria that resemble 
corynebacteria. Since they are a part of normal skin 
flora, they have been regarded as apathogenic, and 
human infections related to them are very rare. A 
46-year-old man previously diagnosed with diffuse 
large B-cell lymphoma presented with fever without a 
definitive infectious source. Blood cultures from both 
peripheral blood and a central venous catheter 
showed that only aerobic bottles grew contaminants, 
while anaerobic bottles did not. Although the auto-
mated microbial identification system indicated Prop-

ionibacterium acnes, the isolated species was identi-
fied as B. casei by 16S rRNA sequence analysis. 
Our case emphasizes the utilization of 16S rRNA se-
quence analysis when the result from an automated 
system does not correspond with other laboratory 
findings. This is the first case of catheter-related 
blood stream infection due to B. casei identified by 
16S rRNA sequence analysis. (Ann Clin Microbiol 
2014;17:95-98)
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INTRODUCTION

Brevibacterium spp. are Gram-positive, irregularly rod-shap-

ed, strictly aerobic bacteria that resemble corynebacteria. In the 

past, they were regarded as apathogenic organisms, since these 

coryneform bacteria are actually a part of normal skin flora. For 

this reason, when it comes to blood stream infections, Brevibac-
terium bacteremia is not usually assigned great importance, 

mostly due to its extremely low frequency and sometimes, mis-

identification [1,2]. Notwithstanding its rarity in septicemia, the 

Brevibacterium spp. is not insignificant. Up until now, several 

cases involving Brevibacterium spp. bacteremia in both im-

munocompromised [3-7] and immunocompetent [8] patients 

were reported, and this microorganism was definitively identi-

fied as the causative pathogen. In this case, we report a male 

patient with Brevibacterium casei bacteremia identified by 16S 

rRNA sequencing.

CASE REPORT

A 46-year-old male presented with fever, chills, and several 

non-specific symptoms such as arthralgias, nausea, and dizziness 

was admitted to our hospital via the emergency room. Two 

months ago, he was diagnosed with diffuse large B cell lympho-

ma at the distal ileum, and underwent right hemicolectomy fol-

lowed by chemotherapy with R-CHOP (rituximab, cyclophos-

phamide, doxorubicin, vincristine and prednisolone). Originally, 

the second round of chemotherapy was scheduled a week prior 

to admission, but since his general condition was rather poor, it 

was delayed and further studies for high fever were carried out. 

He had a Hickman catheter inserted about a month prior to pre-

sentation at another hospital. Leukocyte count was 5,230/μL, 

C-reactive protein (CRP) was 0.13 mg/dl, and procalcitonin was 

0.19 ng/ml — all within reference ranges. His blood pressure was 

135/85 mmHg and body temperature was 39.8oC. At first, blood 
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Fig. 2. Peripheral blood Gram stain of Brevibacterium casei under a 
light microscope (×1,000). Gram positive, rod-shaped coryneform 
bacteria.

Fig. 1. (A) Whitish-gray colored sm-
all colonies of B. casei on sheep blood 
agar plate. (B) Colonies magnified thr-
ough Dissecting Microscope (magnifi-
cation, ×6).

was drawn from two different peripheral venipuncture sites for 

culture, and the following day, blood cultures were also drawn 

directly from the Hickman catheter. Four days later for each of 

the bottles, a certain microorganism had been growing only in 

aerobic culture bottles in the BacT/Alert 3D system (bioMérieux 

Inc; Durham, NC, USA), both for peripheral and central venous 

blood. Empirical antibiotic therapy was started with intravenous 

vancomycin 1,000 mg/day. The blood sample was inoculated in-

to BAP, MacConkey agar plate, and Chocolate agar plate, ac-

cording to our protocol for positive organisms in only aerobic 

culture bottles. After 2 days of inoculation, whitish pinpoint- 

shaped colonies were observed on BAP and the Chocolate agar 

plates (Fig. 1A). They were whitish-gray colored small colonies 

with a unique cheesy odor (Fig. 1B). On gram staining, coryne-

form gram-positive rods were observed (Fig. 2).

Biochemical identification was performed via Vitek II (Vitek 

II XL; bioMérieux, Hazelwood, MO, USA) ANC card. We ob-

tained a good result (indicating 91% probability) for Propionibac-
terium acnes, which is a gram-positive rod that is relatively 

slow-growing and most importantly, typically aerotolerant.

For a definitive identification of the bacteria, we performed 

16S rRNA gene sequencing. The 16S rRNA gene fragments 

were amplified by standard methods according to CLSI guide-

lines [9]. Two sub-regions of the 16S rRNA gene were ampli-

fied using the following primer pairs: forward, 4F: 5'-TTG GAG 

AGT TTG ATC CTG GCT C-3' and reverse, 534R: 5'-TAC 

CGC GGC TGC TGG CAC-3' and forward, 27F: 5'-AGA GTT 

TGA TCM TGG CTC AG-3' and reverse, 801R: 5'-GGC GTG 

GAC TTC CAG GGT ATC T-3'. The amplified sequences were 

compared with the GenBank (NCBI) database using the basic 

local alignment search tool (BLAST) algorithm. The 16S rRNA 

sequence of the isolate revealed 99.4% similarity (659 of 663 

bases) to a type strain of B. casei (GenBank accession number, 

X76564.1). The most closely related known species within the 

GenBank was B. sanguins with a sequence identity of 97.6%. 

As a result, we could identify these coryneform rods as B. casei.
After five days of intravenous vancomycin therapy, anti-

biotics were switched to ampicillin/sulbactam for two days. 

During his use of vancomycin, two sets of blood culture bottles 

from peripheral blood were negative, and culture from Hickman 

catheter tip was also clear. Because of these negative results 

from both peripheral and catheter blood, his condition was con-

sidered to have returned to normal and he resumed chemo-

therapy.

DISCUSSION

Brevibacterium spp. belongs to the coryneform bacteria, which 

is a collective term for bacteria that are gram-positive, irregu-

larly V-shaped rods, aerobic, asporogenous, and non-partially- 

acid-fast. They were deemed as normal flora of human skin and 

for this reason, people used to think they were apathogenic. 
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Later, a handful of cases related to Brevibacterium spp. human 

infections of clinical signficance were confirmed in the ear-

ly-1990s [1,10], and gradually its clinical importance started to 

become recognized. In 1994, Gruner et al. [11] discovered that 

of 41 strains in the collection of the Bacteriology Reference 

Laboratory of the Centers for Disease Control and Prevention, 

formerly assigned to CDC groups B-1 and B-3, 22 were B. 
casei in fact, and 11 of them were isolated from blood cultures. 

There were other reports followed after that, and in 2006, Ulrich 

et al. [8] reported another 6 B. casei bacteremia cases [3,4,6,7,12] 

including their own case with review of literature. Up until re-

cently, most reported cases were related to bacteremia in im-

munocompromised patients, as it was in our patient. 

B. casei strains are known to be susceptible to the amino-

glycosides, rifampin, tetracycline, teicoplanin, and the glycopep-

tides vancomycin [13]. On a similar note, a previous report by 

Poesen et al. [14] indicated that B. casei was susceptible to qui-

nolones or glycopeptides when using CLSI criteria for coryne-

form bacteria. Considering the clinical evidence for vancomycin 

treatment, vancomycin was administered intravenously to the 

patient in our case. After 3 days of antibiotics therapy, both his 

blood and catheter cultures turned negative.

Herein, we found out that the results from automated micro-

bial identification system could be far different from what the 

organism really was. This is the very first case of B. casei bac-

teremia identified by 16S rRNA-based gene sequencing, which 

highlighted that an automated system for microbial identification 

results should be interpreted critically. The 16S rRNA-based 

gene sequencing could be significantly important for definitive 

microbial identification under certain circumstances.

Poesen et al. [14] reported a case of B. casei peritonitis iden-

tified by 16S rRNA that also revealed different results between 

the automated microbial identification system (55.2% Brevibac-
terium species, 41.9% Arthrobacter species by API Coryne sys-

tem) and 16S rRNA sequencing (B. casei). In our case, we mis-

identified B. casei as P. acnes via Vitek II.

In this regard, clinical microbiologists should be aware that 

certain species like Brevibacterium sp. might be challenging to 

identify by automated microbial identification system and bio-

chemical tests. Given that Brevibacterium spp. are not regarded 

as apathogenic, it is also of great importance to suspect Brevi-
bacterium spp. when Gram-positive rods with distinctive 

cheese-like odor grow only in aerobic blood culture bottles [13], 

especially in febrile immunocompromised patients. By doing so, 

earlier treatment with appropriate antibiotics could be ad-

ministered to a patient.
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=국문초록=

림프선 암환자의 혈액에서 분리된 Brevibacterium casei 가 
Propionibacterium acnes 로 잘못 동정된 1예

성균관대학교 의과대학 삼성서울병원 진단검사의학교실

정유정, 허희재, 기창석, 이남용

Brevibacterium 균종은 V 모양 혹은 불규칙한 모양을 보이는 그람 양성 간균으로, corynebacteria와 비슷한 특징을 가지는 

절대 호기성 균종이다. 대개 사람의 점막이나 피부에 상재균으로 존재하여 비병원성으로 여겨져 왔으며 사람에서의 감

염이 보고된 예는 매우 드물다. 본 증례에서는 미만성 대세포형 B 세포 림프종을 진단받은 46세 남자환자에서 발열 증상

이 있어 말초 혈액과 Hickman 카테터를 통해 혈액배양을 실시한 결과 혐기성 혈액 배양병에서는 자라지 않고 호기성 

혈액 배양병에서만 자라는 균의 증식이 확인되었다. 이는 VITEK II ANC card에서 Propionibacterium acnes로 동정되었으

나 16S rRNA 유전자 염기서열 분석을 통하여 B. casei로 확인되었다. 본 증례는 16S rRNA 유전자 염기서열 분석을 통해 
B. casei로 인한 카테터 관련 혈류 감염을 진단한 첫 보고이며, 증례에서와 같이 자동화 장비에서 보고되는 균이 기타 

미생물 검사실의 검사소견 및 생화학적 성상과 불일치 소견을 보이는 경우 16S rRNA 유전자 염기서열 분석이 매우 유용

함을 알 수 있다.  [Ann Clin Microbiol 2014;17:95-98]

교신저자 : 이남용, 135-710, 서울시 강남구 일원로 81
성균관대학교 의과대학 삼성서울병원 진단검사의학교실
Tel: 02-3410-2706, Fax: 02-3410-2719
E-mail: micro.lee@samsung.com 


