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Abstract 

Most episodes of peritoneal dialysis (PD)-associated peritonitis are caused by skin-dwelling 

gram-positive bacteria and gram-negative bacteria colonizing gut and urinary tract. Occasion-

ally, however, uncommon bacteria can cause peritonitis in PD patients. We describe a case of 

Ewingella americana peritonitis, the first such case reported from the United States. A 68-year-

old woman with end-stage kidney disease due to hypertension was initiated on PD 2 years 

prior to the present event. She presented with abdominal pain associated with nausea and 

vomiting. She was afebrile and hemodynamically stable. Abdomen was diffusely tender with 

guarding and rebound. No obvious root cause was apparent. Initial PD fluid white count was 

502/mm3 with 87% neutrophils. Gram stain was negative. Culture grew gram-negative rods, 

which were later identified as Ewingella americana, resistant to ampicillin and cefazolin but 

sensitive to gentamicin, ceftazidime, and cefepime. After empiric intraperitoneal vancomycin 

and gentamicin, she was continued on intraperitoneal gentamicin for a total period of 21 days. 

She responded to the treatment rapidly with complete recovery. PD fluid on day four showed 
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40 nucleated cells with 12% neutrophils. Patient remained on PD without consequences. 

Ewingella americana is a gram-negative facultative anaerobic bacillus that can survive in water, 

including domestic water. Inadequate hand hygiene is a potential root cause of infection. Al-

though rare, Ewingella peritonitis can be observed in PD patients and is treatable. Clinicians 

should be aware of Ewingella as a potential cause of PD peritonitis. 

 © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Peritonitis is a common and major complication of peritoneal dialysis (PD), at times lead-
ing to PD discontinuation. While the vast majority of peritonitis episodes in PD patients are 
caused by skin-dwelling gram-positive bacteria (Staphylococcus aureus, S. epidermidis, coagu-
lase-negative staphylococci, streptococci) [1] and common gram-negative bacteria colonizing 
gut and urinary tract (Pseudomonas, Klebsiella, Proteus, Escherichia coli, Enterobacter) [2], PD 
patients occasionally get peritonitis from uncommon organisms [3]. Data regarding uncom-
mon bacterial peritonitis (UBP) is sparse and thus prevalence, management, and outcome of 
UBP is not well known. Here, we present one such case of UBP caused by Ewingella americana. 
To our knowledge, this is the first case of Ewingella peritonitis reported from the United 
States. There have been two other reports of E. americana peritonitis in the past, one from 
Greece [4] and the other from China [5]. These cases will be reviewed in our case report. 

Case Report 

A 68-year-old African American woman with end-stage kidney disease due to hyperten-
sion was started on continuous cycler-assisted peritoneal dialysis (CCPD). She accidentally cut 
her catheter 2 months after initiation of PD. The catheter was promptly repaired in the clinic, 
prophylactic antibiotics given, and peritonitis prevented. About a year after initiating PD, she 
had an episode of peritonitis with Streptococcus mitis (oralis). It was attributed to not wearing 
mask while doing PD exchanges. It was successfully treated with intraperitoneal (IP) cefazolin. 

On her present event, 2 years into CCPD, she came to the emergency department of a 
nearby hospital with nausea, vomiting, and abdominal pain. On presentation, she was afebrile 
and her vitals were stable – pulse: 86/min, BP: 109/68 mm Hg. Her abdomen was diffusely 
tender and positive for guarding and rebound tenderness. 

The peritoneal dialysate was hazy and revealed a WBC count of 502 cells/mm3, with a 
predominance of neutrophils (87%). A repeat analysis on the following day showed 6,000 
WBCs/mm3 with 89% neutrophils. A diagnosis of peritonitis was made, and patient started 
on empiric vancomycin 1 g IP and gentamicin 40 mg IP. 

Gram staining of the dialysate was negative, but subsequent culture showed a growth of 
gram-negative rods after 48 h of incubation. The isolate was subsequently identified to be 
Ewingella americana, susceptible to ampicillin/sulbactam (Unasyn), piperacillin/tazobactam 
(Zosyn), ceftriaxone, ceftazidime, cefepime, gentamicin, levofloxacin, imipenem, and trimeth-
oprim/sulphamethoxazole (Bactrim), but resistant to ampicillin, cefazolin, and cefuroxime. 
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Based on the antimicrobial susceptibility test results, patient was continued on 40 mg IP 
gentamicin while vancomycin was discontinued. The patient improved dramatically by day 4 
of hospital course, having a PD fluid WBC count of 40 cells/mm3 with 12% neutrophils (Table 
1). She remained hemodynamically stable, abdominal tenderness resolved, and she was dis-
charged from the hospital on the fourth day. She was followed up in the PD clinic and com-
pleted a 3-week course of IP gentamicin. She had a rapid and complete recovery and was able 
to continue PD without any complications. 

Discussion 

Ewingella is a facultative anaerobic gram-negative bacillus belonging to the family Enter-
obacteriaceae, which was first described by Grimont et al. in 1983 [6]. Previously known as 
enteric group 40, the genus Ewingella includes only one species, E. americana. The organism 
is a rare human pathogen. Scattered reports of infections due to E. americana have appeared 
in the literature, documenting the pathogenic potential of this organism in humans [7–10]. 
The most common source of human isolates has been blood [9–11], but it has also been iso-
lated from sputum [12], conjunctiva [8, 13], and wounds [14]. E. americana can survive in cit-
rate solution and is known to survive in water with simple nutritional requirements, including 
domestic water. Air conditioning units, ice baths, and wound cleaning devices serve as poten-
tial sources of infection [4, 5, 9]. 

Earlier studies have suggested that Ewingella infects at-risk or predisposed people such 
as patients with prolonged hospitalization [7, 9], in postoperative period particularly after 
cardiovascular surgery [9, 10], those with indwelling catheters [11], and individuals with kid-
ney failure [4, 5, 12]. Rare cases of PD-associated peritonitis have been reported [4, 5]. 

To our knowledge, this is the first reported Ewingella peritonitis case from the United 
States. Two other cases have been previously reported in the literature [4, 5]. The first was in 
a 70-year-old Greek woman who had been on continuous ambulatory peritoneal dialysis 
(CAPD) for 5 years before developing Ewingella peritonitis [4]. The second was in a 76-year-
old Chinese woman who developed the infection 10 months into CAPD [5]. Of note, all three 
cases of Ewingella peritonitis in PD patients have been in elderly females (Table 2). In all three 
cases, the organism was found to be non-susceptible to the commonly used empiric antibiotics 
(first and third generation cephalosporins and vancomycin) that target the common causes of 
PD peritonitis such as Staphylococcus aureus, coagulase-negative staphylococci, gut and uri-
nary tract bacteria [3]. However, all patients had a favorable outcome with a complete course 
of the organism-specific antibiotic. A switch to hemodialysis was not needed in any case. This 
suggests that Ewingella peritonitis is a non-aggressive and treatable infection in PD patients. 

While the root cause for the Ewingella PD peritonitis was not described in the previous 
cases, we thoroughly looked into it in our patient. Although it was not obvious in the current 
episode, her past history of accidentally cutting her catheter just 2 months into PD and an 
episode of Streptococcus oralis peritonitis a year after initiating PD, due to failure to wear a 
mask during PD, was suggestive of poor PD technique. Therefore, it is very likely that a break 
in the sterile technique due to patient’s negligence and inadequate hygiene was the root cause 
of Ewingella americana peritonitis. Previous studies have shown that non-adherence to PD 
exchange protocols is significantly associated with peritonitis rate [15, 16]. One study found 
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that 6 months after the initiation of PD, most patients took shortcuts, modified the standard 
exchange method, or did not follow aseptic technique [17]. Since limited information on the 
natural habitat of this organism is available, we can only speculate on the source of Ewingella 
infection in our patient. Contaminated domestic water could have been the reservoir. Given 
prior history of poor sterile technique, inadequate hand hygiene could have resulted in the 
transmission of Ewingella americana from the reservoir to the peritoneum. Consequently, a 
home visit by PD nurse was re-conducted and the patient was advised to change the rusty 
showerhead. Moreover, the patient was re-trained on the aseptic techniques for the catheter 
and exit site care. 

Conclusion 

Ewingella, though rare, has pathogenic potential due to its ability to survive in water with 
minimal nutritional requirements. Domestic water is a potential source of infection. 

It is mostly an opportunistic organism, and PD patients with their indwelling PD catheters 
can get infected from it, though in rare instances, likely due to break in sterile technique. E. 
americana peritonitis does not respond to the usual empiric antibiotics administered for the 
commonly encountered organisms in PD patients, but the infection is potentially treatable if a 
complete course of appropriate antibiotics, based on the antimicrobial sensitivity and suscep-
tibility is administered. Clinicians should be aware of E. americana as a potential cause of per-
itonitis in PD patients. 
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Table 1. Peritoneal fluid analysis 

    
    
Peritoneal fluid Day 1 Day 2 Day 4 

    
    
Color Straw Yellow Yellow 

Turbidity Hazy Hazy Clear 

RBC count (/mm3) 20 70 0 

WBC count (/mm3) 502 6,000 40 

Lymphocyte, % 1 1 14 

Neutrophil, % 87 89 12 

Monocyte, % 10 10 69 
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Table 2. Case reports of Ewingella americana peritonitis in PD patients reported worldwide 
    
    
 Case 1 [4] Case 2 [5] Case 3 [present study] 
    
    
Age, years 70 76 68 
        Gender Female Female Female 
        Ethnicity Greek Chinese African American 
        Cause of ESKD Polycystic kidney disease Not specified Hypertension 
        PD schedule Continuous ambulatory 

peritoneal dialysis 
Continuous ambulatory 
peritoneal dialysis 

Continuous cycler-assisted 
peritoneal dialysis 

        Previous peritonitis 
episodes 

Unknown Unknown Streptococcus oralis 
peritonitis 

        Duration of PD (prior to 
Ewingella peritonitis) 

5 years 10 months 2 years 

        Root cause Not identified Unknown Likely break in sterile 
technique 

        Presenting symptoms Diffuse abdominal pain, 
fever 

Generalized abdominal 
pain, decreased appetite, 
left chest pain and pressure – 
worse at night 

Diffuse abdominal pain, 
nausea, vomiting 

        Signs on physical exam Abdominal tenderness, 
positive rebound 

Abdominal tenderness, 
positive rebound 

Abdominal tenderness, 
guarding +, rebound + 

        Dialysate Turbid, 400 WBCs/mm3 
with neutrophil predomi- 
nance 

Turbid, 400 WBCs/mm3 
with neutrophil predomi- 
nance 

Hazy, initial 502, later 6,000 
WBCs/mm3 with neutrophil 
predominance 

        Empiric antibiotic used Intravenous vancomycin 
and amikacin 

Intravenous vancomycin IP vancomycin and 
gentamicin 

        Antibiotic susceptibility Ampicillin, amoxicillin - 
clavulanate, ceftazidime, 
ceftriaxone, cefotaxime, 
cefepime, ofoxacin, 
gentamicin, carbenicillin, 
amikacin 

Tobramycin, ceftazidime, 
cefepime, aztreonam, 
imipenem, amikacin, 
gentamicin, ciprofloxacin, 
piperacillin, levofloxacin 

Ampicillin-sulbactam, 
piperacillin-tazobactam, 
ceftriaxone, ceftazidime, 
cefepime, gentamicin, levo- 
floxacin, imipenem, trimetho- 
prim-sulphamethoxazole 

        Antibiotic resistance Cephalothin, penicillin G, 
vancomycin 

Ampicillin, ampicillin- 
sulbactam, cefazolin, 
cefotetan, ertapenem, tri- 
methoprim-sulfamethoxazole, 
nitrofurantoin 

Ampicillin, cefazolin, 
cefuroxime 

        Management Vancomycin discontinued, 
continued on amikacin 

Vancomycin switched to 
amikacin 

Vancomycin discontinued, 
gentamicin continued 

        Duration of antibiotic 
treatment 

Amikacin administered 
until complete recovery 

Amikacin administered until 
complete patient recovery 

Gentamicin given for a total 
period of 3 weeks 

        Outcome Complete recovery Complete recovery Complete recovery, patient 
continued on PD without 
complications 

    
    
ESKD, end-stage kidney disease; PD, peritoneal dialysis; IP, intraperitoneal. 
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