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Abstract
Staphylococcus aureus is a Gram-positive bacterium commonly associated with severe infec-
tions in hospitalized patients. S. aureus produces many virulence factors leading to local and 
distant pathological processes. Invasiveness of S. aureus generally induces metastatic infec-
tions such as bacteremia, infective endocarditis, osteomyelitis, arthritis, and endophthalmitis. 
Peritoneal localization from extra-abdominal infection can be a potential consequence of S. 
aureus infection. Two cases of metastatic peritonitis have been described in patients on peri-
toneal dialysis with concomitant peripheral vascular catheter-related bloodstream infection. 
We reported a case of peritoneal metastatic infection caused by methicillin-resistant Staphy-
lococcus aureus (MRSA) in a patient on maintenance hemodialysis. A 37-year-old man was 
admitted with fever and chill due to jugular central vascular catheter (CVC)-related blood-
stream infection caused by MRSA. CVC was placed after switching the patient from perito-
neal dialysis to hemodialysis for scarce adherence to fluid restriction. Detection of MRSA on 
the peritoneal effluent combined with a total white blood cell count of 554 cells/mm3 prompt-
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ed the diagnosis of satellite MRSA peritonitis. Antibiotic treatment with daptomycin and si-
multaneous CVC and peritoneal catheter removal resolved the infectious process. No further 
metastatic localizations were detected elsewhere. In conclusion, S. aureus can induce meta-
static infections far from the site of primary infection. As reported in this case, peritonitis can 
be secondary to the hematogenous dissemination of S. aureus especially in hospitalized pa-
tients having a central line.

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

Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) peritonitis is an uncommon and 
serious complication of peritoneal dialysis (PD). It is associated with substantial mortality 
and morbidity [1, 2]. Generally, MRSA peritonitis is due to accidental contamination with skin 
bacteria during exchanges [3]. Secondary infection due to hematogenous dissemination is a 
rare cause of PD-related peritonitis [4]. We report a case of MRSA peritonitis secondary to a 
central venous catheter (CVC)-related bloodstream infection in a patient with end-stage renal 
disease on maintenance hemodialysis (HD).

Case Report

A 37-year-old man with end-stage renal disease of unknown origin started PD in June 2019 
in a North African country. Scarce adherence to fluid restriction and frequent episodes of lung 
edema prompted a switch from PD to HD using a femoral venous catheter in August 2019. The 
peritoneal catheter was not timely removed and was left in place. After migration to Southern 
Italy, the patient was hospitalized in September 2019. Here, the femoral catheter was replaced by 
a tunneled jugular CVC, and an arteriovenous fistula was created as a future vascular access for 
HD. The peritoneal catheter was left in place because of the patient’s frequent movements in Italy.

In September 2020, the patient was admitted to our hospital for hyperpyrexia (temper-
ature of 38°C) with chills. At presentation, the patient was alert and normally oriented 
(Glasgow Coma Scale 15/15); he had a peripheral arterial blood pressure of 147/83 mmHg 
and normal oxygen saturation. Chest X-ray did not reveal any lung abnormalities and naso-
pharyngeal swab for SARS-CoV-2 resulted negative. Laboratory evaluation showed elevated 
levels of procalcitonin (283 ng/mL) and C-reactive protein (8 mg/dL). The abdomen was soft 
without tenderness or organomegaly at physical examination. No signs of peritoneal catheter 
exit site or tunnel infection were detected. Blood culture (from central line and peripheral 
sites) and peritoneal effluent culture were performed before starting of empirical IV anti-
biotic with piperacillin/tazobactam for the suspicion of bacterial infection. The patient tested 
negative for MRSA nasal-swab screening.

Blood cultures collected from CVC became positive after 5 h and 4 min, whereas blood 
cultures collected from two peripheral sites became positive for the same bacterium after 1 
day, 9 h and 41 min in one site and after 15 h and 48 min in another site. The time to positivity 
of blood culture, defined as the time between the start of incubation and the time of growth 
in the culture bottle, suggested a catheter-related infection. The same antibiotic-spectrum 
MRSA was also detected on the peritoneal effluent. The diagnosis of peritonitis was supported 
by the detection of elevated leukocyte count (544 cells/mm3 with 76% of neutrophils) on the 
peritoneal effluent.
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The not recent use of the peritoneal catheter and lack of clear symptoms of peritonitis 
was consistent with metastatic dissemination of MRSA to the peritoneum. Based on these 
findings, the patient underwent replacement of colonized jugular CVC and peritoneal catheter 
removal. Specific antimicrobial therapy with daptomycin (500 mg every 2 days) was admin-
istered on the basis of antibiotic-susceptibility testing (Table 1). After 15 days of antibiotic 
therapy from the last negative blood cultures, the patient was discharged asymptomatic and 
without echocardiographic findings of endocarditis. He continued thrice-weekly HD treatments 
with arteriovenous fistula after jugular CVC removal.

Discussion

S. aureus is a major bacterial human pathogen able to cause a wide spectrum of potentially 
severe manifestations, especially in patients with a history of recent hospitalization and temporary 
catheter as a dialysis access [5]. Emergence of multidrug resistant strains such as MRSA is a chal-
lenge in treating invasive infections including bacteremia, infective endocarditis, osteomyelitis, 
arthritis, and infection of prosthetic devices [6]. S. aureus pathogenicity is due to multiple viru-
lence factors that drive local damage and metastatic spread of bacteria from a primary site. 
Secondary endophthalmitis [7, 8], vertebral osteomyelitis [9], and endocarditis [10] are classical 
metastatic infections of S. aureus bacteremia. Hematogenous dissemination to the peritoneum 
from a peripheral or central intravenous catheter is an uncommon but potential source of infection 
for patients on PD. Ma et al. [4] reported S. aureus peritonitis secondary to bacteremia originating 
from peripheral catheters placed for intravenous infusion in hospitalized patients. Based on these 
findings, patients on PD might be at high risk of metastatic S. aureus peritonitis from distant foci 
(i.e., peripheral or central intravenous devices). It is worth noting that S. aureus peritonitis is a 
severe form of Gram-positive peritonitis [11] because it is often associated with hospitalization, 
peritonitis relapse, catheter removal, PD failure, and mortality [12, 13].

In conclusion, interventions that reduce the risk of MRSA bloodstream infections, such as 
care for skin lesions, avoidance of long-term CVC, fast removal of the peritoneal catheter, and 

Table 1. Antibiotic-susceptibility 
testing of S. aureus

Antibiotic Interpretation MIC, µg/mL
Penicillin G R ≥0.5
Oxacillin R 2
Erythromycin S 1
Clindamycin S 0.5
Rifampicin S Lowest
Levofloxacin S 0.25
Trimethoprim/sulfamethoxazole S Lowest
Tetracycline R ≥16
Tigecycline S Lowest
Gentamicin R ≥16
Teicoplanin S Lowest
Vancomycin S 1
Linezolid S 2
Daptomycin S 0.25
Mupirocin S Lowest

R, resistant; S, susceptible.
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eradication of nasal carrier of MRSA [14, 15] may reduce the risk of bacteremia with meta-
static infections.This case report shows that the peritoneum may be a potential site of S. 
aureus metastatic infection. The consequences of peritoneum infection could be even more 
severe for the patients on PD maintenance because glucose-based dialysate solution promotes 
microbial growth and can facilitate biofilm formation on the peritoneal catheter. Hence, 
detection of S. aureus bacteremia should prompt adequate antibiotic therapy in order to limit 
the severe consequences of this antibiotic-resistant pathogenic bacterium.
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