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Abstract

Gram-negative peritonitis in chronic peritoneal dialysis patients is difficult to treat and may
result in catheter loss. Brevundimonas vesicularis is a Gram-negative rod bacterium which
rarely causes infections in humans. A 41-year-old male receiving continuous cycling perito-
neal dialysis for 5 months developed culture-negative peritonitis. He failed initial empiric
treatment with intraperitoneal vancomycin and levofloxacin and thereafter intravenous gen-
tamicin. B. vesicularis resistant to levofloxacin was isolated from the peritoneal fluid 21 days
after his initial symptoms. Despite treatment with intravenous ceftriaxone and oral amoxicil-
lin-clavulanate, the infection persisted, which required removal of the peritoneal catheter in
order to cure this infection. We describe the features of B. vesicularis infection in our patient
and the rarely reported additional cases.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Brevundimonas (formerly Pseudomonas) vesicularis is an aerobic nonsporulating, slender,
motile, nonlactose fermenting Gram-negative rod that has been infrequently isolated from
the external environment and human clinical specimens. This has been previously reported
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as a cause of nosocomial infections and is one of the emerging global opportunistic pathogens.
We report the 5th case of peritonitis caused by Brevundimonas vesicularis in a patient on
continuous cycling peritoneal dialysis (CCPD). We will review the epidemiology, clinical
presentations, and diagnostic and therapeutic challenges of human infections caused by this
organism.

Case Report

A 41-year-old white male developed diffuse abdominal pain and cloudy peritoneal dial-
ysate. He had end-stage kidney disease from hypertensive nephrosclerosis and had been on
CCPD since November 2003. Between 5 and 6 p.m. everyday, he would perform a pause
exchange of 2 L in order to empty his long dwelling peritoneal fluid during the day. His medi-
cations included irbesartan, nephrocaps, pyridoxine, atorvastatin, polyethylene glycol, and
methadone as needed for pain. He was not an IV drug abuser. His daily exit site care included
a soap and water wash followed by mupirocin ointment. He was renovating a humid, moldy
basement for a month before developing abdominal pain. He denied performing a dialysis
exchange in the basement.

Five months after initiating CCPD, in April 2004, he developed clinical symptoms of
peritonitis with a peritoneal dialysate WBC count of 333 k/mm3, with 55% neutrophils and
30% monocytes. He was given vancomycin 2 g and levofloxacin 500 mg intraperitoneally
(IP) with a 6-h dwell. Oral levofloxacin 250 mg daily and clotrimazole troches 3 times a day
were also prescribed. He returned 3 days later for another dose of IP vancomycin. The
initial peritoneal fluid Gram stain and culture at a local hospital laboratory were negative.
Six days later, he still had cloudy peritoneal fluid, and the cultures grew an unidentified
Gram-negative rod from a national microbiology laboratory, Spectra. IP vancomycin 2 g
every 5 days and oral levofloxacin 250 mg daily were continued. Thirteen days after his
initial presentation, he developed increasingabdominal pain. Physical examination revealed
diffuse abdominal pain with mild rebound tenderness. Repeat WBC peritoneal fluid count
was 225 k/mm?3, and peritoneal fluid Gram stain showed Gram-negative rods. He was
started on [P tobramycin in addition to IP levofloxacin 250 mg daily. Tobramycin was added
to the peritoneal dialysis fluid to a final concentration of 5 mcg/mL during CCPD. Twenty-
one days after initial presentation, B. vesicularis was finally identified in 2 peritoneal fluid
cultures from days 6 to 13 of his illness. Both B. vesicularis isolates were susceptible to
amikacin, cefotaxime, ceftriaxone, colistimethate, gentamicin, imipenem, tobramycin, and
ticarcillin/clavulanate. Both isolates were resistant to levofloxacin and ciprofloxacin. He
was subsequently admitted to the hospital and treated with ceftriaxone 2 g IV daily for 3
days. The peritoneal catheter was not initially removed. At discharge, his antibiotic was
changed to oral amoxicillin/clavulanate 500 mg twice daily. Nine days later, he developed
abdominal pain and cloudy peritoneal fluid, and he was readmitted to the hospital with the
peritoneal fluid WBC count of 666 k/mm3. Ceftriaxone 2 g IV daily was reinitiated, but the
peritoneal fluid WBC count increased to 1,010 k/mm? on day 3, and the peritoneal catheter
was surgically removed due to continued abdominal symptoms and the rising peritoneal
dialysate WBC. The peritoneum was erythematous and diffusely inflamed. Intraoperative
bacterial and fungal cultures were negative. The catheter tip culture was also negative. The
patient was temporarily switched to hemodialysis and received ceftriaxone 2 g IV daily for
a total of 12 days with complete resolution of symptoms. Four weeks later, a peritoneal
dialysis catheter was successfully replaced, and the patient resumed CCPD for an additional
6 months. Subsequently, after an episode of Staphylococcus aureus peritonitis in December
2004, he was permanently changed to chronic hemodialysis.
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Discussion

To our knowledge, this report is the 5th case of acute peritonitis from B. vesicularis and
the 1st case in dialysis patients reported to have resistance to quinolones (Table 1). The
clinical course of our patient identifies several unique characteristics of this infection in
chronic peritoneal dialysis patients. Four out of the 5 reported patients had to have peritoneal
dialysis catheter removal in order to eradicate the infection [1-4]. Also, 4 out of the 5 reported
patients had eventual recovery, but 1 patient developed encapsulating sclerosing peritonitis
(Table 1). Our patient returned to successful peritoneal dialysis for 6 months. Three out of
the 5 reported cases had to be switched to hemodialysis after peritoneal dialysis catheter
removal for B. vesicularis peritonitis [1-3].

B.vesicularisrepresents a separate line in the a-subclass of Proteobacteria, rarely encoun-
tered in human infection. It was first described in 1953 by Busing et al. [5], who cultured it
from the seminal vesicle of a medicinal leech and initially gave it the name Corynebacterium
vesiculare.In 1994, Segers et al. [6] reclassified 2 species originally described as Pseudomonas
diminuta and Pseudomonas vesicularis into a new genus Brevundimonas, based on DNA-rRNA
hybridization studies, 16S rRNA cataloging, and 16S rRNA sequencing. In the microbiology
laboratory, the bacteriologic features characteristic of this organism include production of
either a tan-brown water-soluble pigment or a yellow or orange growth pigment and the
requirement of special growth factors including pantothenate, biotin, and cyanocobalamin. It
is oxidase positive and can give variable results. Only about 25% of B. vesicularis grow on
MacConkey agar. Many strains of B. vesicularis have orange color due to an intracellular
pigment. This may be correctly identified by automated microbiology systems depending on
the type used by the local laboratory. If this organism is suspected based on biochemical prop-
erties and the local laboratory has limited ability to identify it, the isolate should be sent to a
reference laboratory for further workup and identification. The antibiotic therapy for our
patient was hindered by the inability of 2 independent microbiology laboratories to success-
fully identify B. vesicularis as a true human pathogen.

The initial empiric antibiotic therapy in our case failed to adequately treat Brevundimonas
peritonitis. In 2004, the International Society of Peritoneal Dialysis (ISPD) guidelines for
empiric therapy for peritonitis suggested IP cefazolin for Gram-positive coverage, and
ceftazidime for Gram-negative coverage. Our facility at that time utilized vancomycin rather
than cefazolin because ourlocal antibiogram reported a high incidence of methicillin-resistant
S. aureus. Levofloxacin was utilized because it was a recommended empiric treatment for
Gram-negative organisms as an alternative to 3rd-generation cephalosporin, and it could be
given orally in follow-up [4, 7-9]. Since B. vesicularis in our patient was sensitive to ceftri-
axone and cefotaxime, it is possible that if we had used IP ceftazidime from the time of
treatment initiation, the patient may have had a better outcome. Indeed in 2006, we changed
our protocol to IP ceftazidime for Gram-negative coverage, and IP vancomycin remained to
cover Gram-positive organisms. However, empiric aminoglycosides have not been included
in our initial treatment protocol due to their potential nephrotoxic effects on residual renal
function [10, 11]. In contrast, recent data suggest that short-term use of aminoglycosides in
chronic dialysis patients appears to be safe and does not diminish residual renal function
[12]. This is reflected in the 2005 and 2016 guidelines for empiric therapy for peritonitis by
the International Society of Peritoneal Dialysis (ISPD) [13, 14]. When our usual antibiotic
regimen failed after 6 days, broader antibiotic coverage with aminoglycosides should have
been initiated, but this did not occur until 13 days after the onset of illness. B. vesicularis
cultured in our patient was sensitive to gentamicin and tobramycin but not to levofloxacin
and ciprofloxacin. A delay in the aminoglycoside administration may have contributed to the
refractory peritonitis in our patient. Once our patient received high doses of intravenous
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ceftriaxone, his peritoneal fluid WBC became normal, and his abdominal symptoms abated.
However, 9 days of amoxicillin-clavulanic acid oral therapy suppressed this infection, but he
unfortunately suffered a severe relapse. Amoxicillin-clavulanic acid was selected on the basis
of previous case reports published prior to our case [15, 16].

Refractory peritonitis in chronic peritoneal dialysis patients often necessitates peri-
toneal dialysis catheter removal due to infection with bacteria that produce biofilm, which
coats the catheter with slime in which bacteria are embedded. This antibiotic-resistant envi-
ronment of exopolysaccharides prevents eradication of the infection. Several studies in paper
mills have confirmed that B. vesicularis produces exopolysaccharides which form biofilm [17-
19]. We believe that biofilm production by B. vesicularis occurred in 4 of the 5 reported
patients and contributed to the failure to eradicate these infections until the peritoneal
dialysis catheter was removed.

[t is possible that our patient contracted B. vesicularis from working in a basement envi-
ronment. The basement was cool and humid with large amounts of mold that had to be
removed before new walls could be constructed. We did not test if B. vesicularis was present
in the basement. However, this organism has been isolated from various water-related
equipment such as tap water aerators, hospital sinks, water taps and water tanks, dental unit
reservoirs, reused dialyzers, bottled mineral water, corneal specimens, and contact lenses. It
is possible that improper sterile technique or cleansing by the patient in this environment
may have allowed accidental exposure to this organism.

Areview of the literature reveals that this organism has rarely been implicated in human
infections. B. vesicularis has been recovered from human specimens including cerebrospinal
fluid, cervical secretions, eye, urine, and wound cultures [20]. B. vesicularis is associated with
awide range of human infections including cellulitis, pneumonia, septicemia, tonsillitis, endo-
carditis, septic arthritis, meningitis, skin infections, keratitis, and peritonitis.

Antimicrobial resistance of this organism to antibiotics often used to treat Gram-negative
infections is common [21]. B. vesicularis isolates in our case were found to be resistant to levo-
floxacin and ciprofloxacin, but susceptible to 3rd-generation cephalosporins and aminogly-
cosides. However, resistance to 3rd-generation cephalosporins and aminoglycosides has
been reported in other cases [21]. It is difficult to recommend the best empiric therapy for
this organism because of variable antimicrobial resistance. There is only limited clinical expe-
rience in treating this infection based on drug resistance results.

Conclusion

In summary, B. vesicularis peritonitis in chronic peritoneal dialysis patients appears to be
refractory to antibiotic therapy alone. Prompt removal of the peritoneal dialysis catheter in
addition to appropriate antibiotic therapy likely is necessary to cure this infection. Clinicians
should be aware of this rare infection in chronic peritoneal dialysis patients. Laboratories
supporting the care of peritoneal dialysis patients should be able to correctly identify B. vesic-
ularis.

Statement of Ethics

This study was performed adhering to all guidelines adopted by the World Medical Asso-
ciation Declaration of Helsinki-Ethical Principles for Medical Research involving Human
Subjects. The patient has given us written consent for this publication. All data utilized in this
study were deidentified.
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