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Abstract
Butyricimonas virosa is a Gram-negative bacillus, which was first discovered in rat faeces in 
2009. To date, only seven human infections have been reported in literature. To our knowledge, 
this is the first reported case of peritoneal dialysis (PD)-related peritonitis due to B. virosa. 
A 65-year-old Chinese man presented to the hospital with complaints of dizziness and vomit-
ing. On admission, the drained peritoneal dialysate was cloudy. He was empirically treated as 
a case of PD-related peritonitis with intraperitoneal (IP) cefazolin, ceftazidime, and gentamicin. 
B. virosa was isolated from peritoneal fluid sample and the antibiotics were changed to IP 
imipenem and amikacin. Three weeks after completion of the antibiotics, the patient presented 
again with cloudy peritoneal dialysate and blood stained diarrhoea. IP imipenem and amikacin 
were recommenced. Multiple peritoneal dialysate samples were sent to the microbiology 
laboratory, but this time no microorganism was isolated. Colonoscopy examination revealed the 
presence of extensive rectosigmoidal ulcerations. IP imipenem was replaced with IP piperacillin-
tazobactam when the patient developed imipenem-associated neurotoxicity at Day 9 of treat-
ment. The patient recovered fully after completing 3 weeks of IP piperacillin-tazobactam and 
2 weeks of IP amikacin. This is the first reported case of PD-related peritonitis due to B. virosa. 
Susceptibility data for B. virosa are scarce, but a 3-week course of IP piperacillin-tazobactam, 
imipenem, or meropenem could be potentially useful in treating PD-related peritonitis caused 
by this organism.
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Introduction

Butyricimonas virosa is an anaerobic, non-pigmented, non-spore-forming, non-motile, 
Gram-negative bacillus [1]. It was first discovered in rat faeces in 2009 and was categorized 
as a member of the Porphyromonadaceae family based on 16S rRNA gene sequence analysis [1]. 
To date, there are seven species isolated as part of the Butyricimonas genus: B. virosa, B. syner-
gistica, B. paravirosa, B. faecihominis, B. phoceensis, B. faecalis, and B. vaginalis [1–5]. B. virosa 
is the only pathogenic species within the genus. There have been seven reported cases of 
infection in which five occurred after abdominal surgery [6–12]. We reported a case of peri-
toneal dialysis (PD)-related peritonitis caused by B. virosa. Published literature on B. virosa 
infections was reviewed.

Case Presentation

A 65-year-old Chinese man with the history of diabetes mellitus and end-stage kidney 
disease on PD presented to the hospital with dizziness and vomiting. Blood pressure on arrival 
to the emergency department was 91/57 mm Hg. Intravenous noradrenaline was initiated 
for septic shock. On admission, the total leucocyte was 7.05 × 109/L with 90.1% of neutrophils 
and the drained peritoneal dialysate was cloudy. The diagnosis of PD-related peritonitis was 
made, and dialysate samples were sent to microbiology laboratory for Gram stain, microscopy 
for cell count and culture. For culture, the dialysate samples were inoculated into aerobic and 
anaerobic blood culture broth and monitored continuously using the automated BACTECTM 
9240 Instrumented Blood Culture System. Dialysate samples were also sent using a sterile 
screw-capped container, and the samples were directly inoculated on culture agar plate. 
Empirical therapy with intraperitoneal (IP) cefazolin, ceftazidime, and gentamicin were 
initiated. The initial sample of peritoneal dialysate was cloudy, with more than 1,000 cells/mm3 
(majority were lymphocytes). Abdominal pain resolved and peritoneal dialysate was clear 
with zero cell count on Day 4 of admission. The patient was discharged to complete 3-week 
course of IP cefazolin, ceftazidime and 2-week gentamicin as an outpatient on Day 9 of 
admission.

The peritoneal dialysate that was inoculated into the BACTEC anaerobic blood culture 
bottle revealed Gram-negative bacilli on Gram staining on Day 5 of treatment. The organism 
grew on Schaedler agar and the colonies were identified as B. virosa using matrix-assisted 
laser desorption/ionization-time-of-flight mass spectrometry (MALDI-TOF MS). Antibiotic 
susceptibilities were determined by the E-test (Liofilchem, Italy) method, and the organism 
was susceptible to imipenem (minimal inhibitory concentration [MIC] <0.75 μg/mL) but 
resistant to ampicillin (MIC >256 μg/mL), metronidazole (MIC >256 μg/mL), and clindamycin 
(MIC >256 μg/mL) according to the breakpoints suggested for Gram-negative anaerobes by 
the Clinical and Laboratory Standards Institute [13]. Antibiotic regimen was modified to IP 
imipenem for 3 weeks and amikacin for 2 weeks.

Three weeks after completion of the antibiotics, the patient presented again with cloudy 
peritoneal dialysate and blood-stained diarrhoea. IP imipenem and amikacin were recommenced. 
Multiple peritoneal dialysate samples were sent to the microbiology laboratory, but this time 
no microorganism was isolated. Colonoscopy was performed and there were extensive recto-
sigmoidal ulcerations. On Day 5 of treatment, the dialysate fluid became clear. However, on 
Day 9 of treatment, the patient developed imipenem-associated neurotoxicity and IP imipenem 
was replaced with IP piperacillin-tazobactam. The patient was then discharged home on Day 
14 of treatment and recovered fully after completing a total of 3 weeks of IP piperacillin-
tazobactam and 2 weeks of IP amikacin as an outpatient.
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Discussion

B. virosa is the only species in the Butyricimonas genus known to cause infections in 
human. Seven cases of infection have been reported in the literature. Six out of seven reported 
infections were associated with abdominal disease. This is not surprising as the Butyricimonas 
genus is known to be a part of the human intestinal flora [14–16]. The first and second cases 
of B. virosa infection occurred after surgery for colonic and duodenal adenocarcinoma, respec-
tively [9, 11]. The third case involved a patient who developed bone abscess after fasciotomy 
for posttraumatic acute compartment syndrome [7]. The other three cases were bacteraemia 
associated with either diverticulitis or intestinal perforation [6, 8, 10]. The most recent reported 
case was a surgical wound infection with B. virosa after pelvic lymph node excision [12]. Inter-
estingly, all cases involved male patients. Characteristics of previous cases are summarized in 
Table 1.

B. virosa is an obligate anaerobic, non-pigmented, non-spore-forming, non-motile 
Gram-negative bacillus with an average size of 0.7 × 3.5 μm [1]. It is a slow-growing 
bacterium and is difficult to be identified with the conventional armamentarium. It is a 
fastidious microorganism, which requires at least 3–5 days incubating and producing 
visible colonies to the naked eyes [8, 10]. Some authors reported that identification of  
B. virosa from clinical specimens was only successful with 16S rRNA gene sequencing and 
not with the Vitek2 identification card for anaerobes or with MALDI-TOF MS [8, 11], whereas 
others have successfully identified B. virosa using MALDI-TOF MS [6, 9, 12]. As for our 
patient, B. virosa was isolated from peritoneal dialysate sample using the MALDI-TOF MS 
after 5 days of incubation. The susceptibility pattern for B. virosa is not yet defined, but 
clindamycin, piperacillin-tazobactam, metronidazole, imipenem, and meropenem were 
found susceptible in vitro in previous reports [6, 8, 11]. However, the strain isolated from 
our patient was only susceptible to imipenem but resistant to both clindamycin and 
metronidazole.

Even though peritonitis is most often due to intraluminal contamination, it can also 
result from transmural migration of microorganisms across the intestinal wall [14]. 
Pathology of the intra-abdominal organs, for example, gastric perforation, ischemic bowel, 
appendicitis, and diverticulitis, or diverticulosis can cause enteric peritonitis among PD 
patients [15, 16]. The Butyricimonas genus is comprised of Gram-negative bacilli belonging 
to the Porphyromonadaceae family and is found to colonize human or animal gastrointes-
tinal tracts [1, 4]. The isolation of B. virosa from peritoneal dialysate culture, as for other 
anaerobic Gram-negative bacilli, should lead to the suspicion of an abdominal source of 
infection. Thus, when this patient presented with the second episode of peritonitis 3 weeks 
after completion of IP imipenem/amikacin, colonoscopy was performed with the suspicion 
of diverticulitis. However, he was found to have extensive rectosigmoid colonic ulcerations. 
Nevertheless, this could still be the cause of peritonitis due to transmural migration of B. 
virosa from the intestinal lumen into the peritoneal cavity. Dialysis patients, especially those 
with diabetes, may be more prone to gastrointestinal ulcerations secondary to hypomotility 
disorders [17].

As the second episode of peritonitis developed within 4 weeks upon completion of 
previous course of antibiotics and it was culture-negative, this was most probably a relapsed 
peritonitis caused by B. virosa. As the patient developed imipenem-induced neurotoxicity, the 
antibiotic regimen was changed to IP piperacillin-tazobactam and amikacin since the organism 
has been reported to be susceptible to piperacillin-tazobactam [6, 8]. In the absence of suscep-
tibility data and a favourable clinical evolution, we continued piperacillin-tazobactam for 
3 weeks and amikacin for 2 weeks.
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Conclusions

Molecular identification technologies such as MALDI-TOF have led to the recognition of micro-
organisms such as B. virosa that were previously considered rare or were not known to be patho-
genic. Incubation for at least 3–5 days is necessary to recover and identify this organism. To our 
knowledge, this is the first reported case of PD-related peritonitis due to B. virosa. Susceptibility 
data for B. virosa are scarce, but a 3-week course of IP piperacillin-tazobactam, imipenem, or 
meropenem could be potentially useful in treating PD-related peritonitis caused by this organism.
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