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Successful Treatment of Bacillus licheniformis 
Peritonitis in Peritoneal Dialysis Patient with 
Intraperitoneal Vancomycin: A Case Report
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Abstract: Bacillus licheniformis is a rare pathogen causing peritonitis in peritoneal dialysis 
(PD) patients, and it is usually recognized among immunosuppressed or traumatized patients. 
A 24-year-old lady was treated for peritonitis as an outpatient with empirical therapy. PD 
culture grew Bacillus licheniformis after 48 hours, and she continued receiving intraperito-
neal (IP) vancomycin for a total of three weeks. The patient was clinically stable throughout 
the course of therapy and showed complete resolution of her symptoms. This was the first 
case of reported Bacillus peritonitis in an automated peritoneal dialysis (APD) patient with 
rapid clinical and biochemical improvement without evidence of relapse or recurrence. 
Keywords: peritonitis, Bacillus licheniformis, automated peritoneal dialysis, APD, 
vancomycin

Introduction
Peritonitis is a serious complication of Peritoneal Dialysis (PD). It is the direct 
contributing factor of death in approximately 16% of PD patients1 and remains the 
leading cause of hospitalizations, technique failure and conversion to hemodialysis.2,3 

Therefore, it is paramount to implement all available measures to prevent the occur-
rence of such complication and to diagnose peritonitis at early stage and apply the 
appropriate antibiotics in order to limit the serious consequences.

Identifying the organism responsible for peritonitis is a vital outcome determinant. 
Although gram-positive cocci, mainly S. epidermidis and S. aureus are the most 
common causes, gram-negative peritonitis is frequently increasing.2 Pseudomonas 
peritonitis is associated with increased frequencies of hospitalization and high rates 
of catheter removal.1 However, less frequent organisms have been involved in the 
pathogeneses of peritonitis. In this context, we report a case of peritonitis caused by 
Bacillus licheniformis which is an extremely rare pathogen in peritonitis.

So far, two cases have been reported which were mainly in continuous ambu-
latory peritoneal dialysis (CAPD) patients. Our case was unique as it was consid-
ered the first case of Bacillus peritonitis in an Automated Peritoneal Dialysis (APD) 
patient and it respond promptly to intra-peritoneal vancomycin.

Case Presentation
A 24-year-old lady on APD for almost two years secondary to type 1 diabetes 
mellitus. She was first diagnosed with type 1 diabetes mellitus at the age of 7. She 
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has diabetic proliferative retinopathy and diabetic neuro-
pathy with no previous history of peritonitis. She had two 
previous admissions 10 years ago due of diabetic ketoaci-
dosis. She presented to our PD Unit on April 2020 with 
a history of lower abdominal pain for 3-days duration. The 
pain was moderate in severity, non-radiating, with no 
relieving or aggravating factors. It was not associated 
with fever, nausea, vomiting or turbid discoloration of 
PD fluid. There was no history of urinary symptoms or 
diarrhea or previous episodes of peritonitis.

The patient was vitally and clinical stable Her physical 
examination showed blood pressure of 125/70 mmHg, 
pulse rate of 90/min, respiratory rate of 18/min and tem-
perature of 37.8°C. She has left eye diabetic proliferative 
retinopathy in addition to bilateral legs neuropathy and 
dermopathy. Her abdominal examination showed no evi-
dence of hepatosplenomegaly. Her superficial palpation 
revealed mild tenderness in hypogastric area. The rest of 
her clinical examinations were unremarkable. Her investi-
gations were normal apart from white blood cell count of 
4500/microliter, hemoglobin of 10.6 gm/dL and glycated 
hemoglobin of 6.7%. She was well controlled on glargine 
20 at bedtime and aspart insulin 3 units with meals.

The PD fluid was clear with no exit site discharge. PD 
fluid analysis, gram stain and culture were requested, and 
the patient was treated as a case of peritonitis and 1gm of 
ceftriaxone IP and 1gm of vancomycin IP were given as 
per our protocol. Her PD fluid analysis confirmed the 
presence of peritonitis with WBC >200, however, the 
initial results of PD fluid gram stain and cultures as well 
as exit site cultures all came negative.

The patient was receiving her daily dose of IP ceftriaxone 
when the second aerobic culture of the peritoneal fluid con-
firmed the presence of Bacillus licheniformis. Upon further 
questioning, she admitted having a cat and a dog at home. The 
antibiotic regimen was changed to 1000 mg of Vancomycin at 
4 days interval and adjusted according to Vancomycin blood 
level with target of 10–15 mg/liter. The patient recovered 
completely from her peritonitis and did not develop any 
recurrence of her peritonitis over 6 months follow up follow-
ing her course of treatment with Vancomycin.

Discussion
Peritoneal dialysis infection rates should be monitored and 
reported for every clinical dialysis program annually. 
Peritonitis is a common and serious complication of peri-
toneal dialysis. Although less than 5% of peritonitis epi-
sodes resulted in death, peritonitis is the direct or major 

contributing cause of death in around 16% of PD 
patients.7–12 In addition, severe or prolonged peritonitis 
leads to structural and functional alterations of the perito-
neal membrane, eventually leading to membrane failure. 
The overall peritonitis rate should not exceed 0.5 episodes 
per year at risk.

In some outstanding centers, peritonitis rates as low as 
0.18 to 0.20 episodes per year have been reported.13 

Additionally, the PD team comprised of physicians and 
nurses, should review the presumed etiology, causative 
organisms, and antibiotic sensitivity of each infection. 
When infection rates are increasing or undesirably high, 
interventions should be employed. The updated 2016 guide-
lines recommended that every program should monitor and 
record peritonitis incidence, the overall rate of peritonitis, 
rates of specific organisms, percentage of patients who are 
peritonitis free, and susceptibilities yearly.

The guidelines suggested using a standard number of 
episodes per patient-year for reporting and also those 
absolute rates should be reported as part of a continuous 
quality improvement (CQI) program.7 The purpose of data 
documentation is to evaluate the program’s treatment regi-
men and to facilitate the best possible outcomes for 
patients.

Bacillus licheniformis is an aerobic, gram-positive, 
spore-forming rod, and is ubiquitous in the environment.6 

Bacillus organisms are usually found in the soil, dust, 
vegetables and water, and some species are part of the 
normal gut flora. It is increasingly recognized as a human 
pathogen that causes severe infections in debilitated, 
immunocompromised, or traumatized patients.4 It was iso-
lated in cases with bacteremia, peritonitis, food poisoning, 
and eye infections.6 The incidence of PD peritonitis caused 
by Bacillus species was not known and has not been 
previously reported. Park et al, has reported relapsing 
peritonitis in CAPD patient due to Bacillus licheniformis 
initially was treated with Tobramycin and Cefazolin with 
partial improvement and the peritonitis relapsed after five 
days from discontinuation of antibiotic, the relapsing peri-
tonitis responded well to intra-peritoneal Vancomycin for 
three weeks without catheter removal similar to our case.4

To the best of our knowledge, two cases have been 
previously reported in the literature confirming Bacillus 
licheniformis Peritonitis and it is considered a rare patho-
gen in peritoneal dialysis.4,5 Table 1 showed the demo-
graphics and outcomes of all cases. As Bacillus species are 
common contaminants on culture media and physicians 
may consider these species as non-pathogens. However, 
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in the presence of clinical symptoms and signs with peri-
toneal fluid more than 100/uL; peritonitis should be taken 
seriously and managed promptly. Due to dramatic 
response to Vancomycin therapy in our case and Park 
et al4 we therefore highly recommend that in case of 
Bacillus licheniformis peritonitis in peritoneal dialysis, 
glycopeptide antibiotic should be the drug of choice.

Vancomycin is a unique glycopeptide antibiotic that 
works through a special mechanism of action by inhibiting 
the bacterial cell wall synthesis that prevents the incor-
poration of N- acetylmuramic acid and 
N-acetylglucosamine peptide from being incorporated 
into peptidoglycan.

In conclusion, in our case treatment of Bacillus liche-
niformis Peritonitis using Intraperitoneal Vancomycin was 
proved to be safe, effective and highly successful.
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