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Dear Editor,

Clostridium saudiense (formerly known as C. saudii) is a spore-

forming, anaerobic, gram-positive bacillus, first identified by An-

gelakis, et al. [1] from the stool of an obese 24-year-old Saudi 

individual and named C. saudii. As C. saudii was not a validly 

published name, the bacterium was later renamed C. saudiense 

[2]. Extensive culturomics studies of stool samples from healthy 

individuals have indicated that C. saudiense is a commensal 

bacterium colonizing the human intestinal tract [3-5]. To date, 

no apparent infections caused by C. saudiense have been re-

ported. We report the first case of C. saudiense bacteremia. The 

Institutional Review Board (IRB) of Samsung Medical Center, 

Seoul, Korea (IRB number SMC 2021-08-077), approved this 

study and waived the need for informed consent as this study 

poses minimum risk to the patient.

A 49-year-old male patient with hepatocellular carcinoma vis-

ited the Samsung Medical Center emergency room complaining 

of persistent fever and abdominal discomfort. He had under-

gone a transcatheter arterial chemoembolization (TACE) proce-

dure one month prior. His temperature was 38.4°C, blood pres-

sure 98/65 mmHg, pulse rate 99 beats/min, and respiratory 

rate 20 breaths/min. Laboratory parameters were as follows: leu-

kocyte count, 14.76×109/L (neutrophils, 78.8%) and C-reactive 

protein (CRP) level, 150.5 mg/L (reference interval, 0.0–5.0 mg/

L). Abdominopelvic computed tomography revealed ischemic 

biliopathy and intrahepatic retention of bile, forming a biloma 

(Fig. 1).

Two sets of blood samples from peripheral veins were col-

lected in BACT/ALERT FA/FN PLUS bottles (bioMérieux, Marcy-

l’Étoile, France) and incubated in the BACT/ALERT VIRTUO sys-

tem (bioMérieux). The patient was subjected to empirical antibi-

otic therapy with ceftriaxone 2,000 mg intravenously (IV) every 

24 hours and metronidazole IV 500 mg every 8 hours on day 1. 

The next day, the antibiotic was switched to piperacillin/tazobac-

tam IV 3,375 mg every 6 hours owing to persistent fever. On day 

3 of incubation, positive growth was observed in one anaerobic 

bottle of the two sets of blood cultures. Gram staining revealed 

gram-variable, rod-shaped bacteria of various lengths and occa-

sional endospores (Fig. 2). The positive blood culture was plated 

onto blood agar, MacConkey agar, and Brucella agar for sub-

culture. Growth was observed only on Brucella agar under an-

aerobic conditions. Bacterial identification using matrix-assisted 

laser desorption ionization time-of-flight mass spectrometry (VI-

TEK MS; bioMérieux) was unsuccessful. The VITEK 2 system 
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using the ANC card (bioMérieux) identified the isolate as Clos-
tridium clostridioforme with a probability of 88%, failing precise 

identification.

For accurate identification, we performed 16S ribosomal RNA 

gene sequence analysis as described previously [6]. The se-

quence obtained was compared with those in the GenBank da-

tabase using the basic local alignment search tool (https://blast.

ncbi.nlm.nih.gov/Blast.cgi). The sequence matched that of C. 
saudiense JCC (GenBank accession number NR_144696.1) 

perfectly (100.0%, 1,411/1,411 bp). The second-best match 

was Clostridium celatum, with 98.9% sequence identity (1,397/ 

1,412 bp). Based on these findings, the isolate was identified as 

C. saudiense [7].

The patient was treated with piperacillin/tazobactam IV 3,375 

mg every 6 hours for two weeks followed by an additional four 

weeks of oral metronidazole 250 mg every 8 hours and oral ce-

fixime 300 mg every 24 hours. C. saudiense was re-cultured 

from bile samples obtained via percutaneous drainage and two 

sets of additional blood cultures on day 3. Follow-up blood cul-

tures on days 5 and 7 were negative, and the patient’s CRP 

level started to decline. After scheduled antibiotic therapy, the 

patient showed no symptoms or signs of infection and the CRP 

level normalized.

Clostridium species are widespread in nature, and some are 

present in the human intestinal tract, female genital tract, and 

oral mucosa as commensals [8]. Clostridium species are the 

second most common anaerobes isolated from blood [9], espe-

cially in patients with predisposing factors, such as gastrointesti-

nal anomalies or immunocompromise [8, 10]. However, C. sau-
diense infections, particularly bacteremia, have not been re-

ported. In our case, commensal C. saudiense translocated from 

the gastrointestinal system to biliary system led to a loculated bi-

loma and eventually developed into a bloodstream infection. 

Like in other cases of clostridial bacteremia, the patient had a 

predisposing factor, namely a recent intervention history (TACE). 

The patient responded well to empirical treatment for Clostrid-
ium species.

In conclusion, we report the first case of C. saudiense bacte-

remia. Our findings suggest that C. saudiense be considered an 

opportunistic pathogen with the potential to cause biliary infec-

tion and bacteremia in patients with damage to the biliary sys-

tem.

ACKNOWLEDGEMENTS

None.

AUTHOR CONTRIBUTIONS

Huh HJ designed the study. Heo WY, Kang OK, Kim TY, and Yu 

HJ analyzed the data. Yoon EJ drafted the manuscript. Lee JH, 

Ko JH, Huh HJ, and Lee NY reviewed the manuscript. Submis-

sion of the final manuscript was approved by all authors.

Fig. 1. Abdominopelvic computed tomography scan showing intra-
hepatic bile retention (indicated by the arrow).

Fig. 2. Gram staining of Clostridium saudiense isolated from the 
patient (×1,000).
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