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Spontaneous Bacterial Peritonitis with Sepsis Caused by 
Enterococcus hirae

Selective intestinal decontamination (SID) with norfloxacin has been widely used for the 
prophylaxis of spontaneous bacterial peritonitis (SBP) because of a high recurrence rate 
and preventive effect of SID for SBP. However, it does select resistant gut flora and may 
lead to SBP caused by unusual pathogens such as quinolone-resistant gram-negative bacilli 
or gram-positive cocci. Enterococcus hirae is known to cause infections mainly in animals, 
but is rarely encountered in humans. We report the first case of SBP by E. hirae in a 
cirrhotic patient who have previously received an oral administration of norfloxacin against 
SBP caused by Klebsiella pneumoniae and presented in septic shock.
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INTRODUCTION

Spontaneous bacterial peritonitis (SBP) is the most common 
infection with a high morbidity and mortality, occurring in 10% 
to 30% of cirrhotic patients with ascites, and associated with a 
very high rate of recurrence (1). Prophylaxis based on selective 
intestinal decontamination (SID) with oral antibiotics such as 
quinolones and trimethoprim/sulfamethoxazole, therefore, has 
been recommended to reduce the rate of recurrence and initial 
occurrence of SBP. However, this approach potentially selects 
highly resistant gram-negative bacilli and may lead to the emer-
gence of gram-positive cocci. Consequently, recent studies have 
virtually demonstrated the increased proportion of quinolone-
resistant bacteria or gram-positive cocci as a causative agent in 
SBP, though predominant microbiologic findings are still gram-
negative bacteria (2).
 Enterococci, gram-positive facultative anaerobes, are part of 
the normal gut flora. The main pathogenic species in humans 
are E. faecalis and E. faecium, which have become an important 
cause of nosocomial infections. Other enterococcal species are 
occasionally associated with human infection. E. hirae is known 
to cause infection in animals, but is rarely isolated in human 
clinical samples (3).
 We recently experienced SBP caused by E. hirae, an unusual 
pathogen in humans, which was the first case of SBP with septi-

cemia in a cirrhotic patient to our knowledge. Herein, we report 
the case together with a review of the literature.

CASE DESCRIPTION

A 61-yr-old male with decompensated cirrhosis and type 2 dia-
betes mellitus was admitted to emergency room because of ab-
dominal pain, fever, chills and generalized weakness on Novem-
ber 20th, 2011. He had been diagnosed as alcoholic liver cirrho-
sis 5 yr ago and followed up with regular examinations. He had 
received norfloxacin (400 mg per day) for secondary prevention 
of SBP after hospitalization by Klebsiella pneumoniae-associat-
ed SBP 4 months ago. He looked vitally stable at first with blood 
pressure of 110/80 mmHg, heart rate of 92 beats/min, and body 
temperature of 39.3°C. However, blood pressure rapidly declined 
to 80/50 mmHg in 3 hr of admission, which prompted a suffi-
cient fluid replacement and even inotropics. On physical exam-
ination, his abdomen was protuberant, but there was no tender-
ness and rebound tenderness. The rest of the examination was 
unremarkable.
 Initial laboratory findings were as follows: white blood cell 
(WBC) 7,590/µL with left deviation (neutrophil 90%), hemoglo-
bin 13.4 g/dL, platelet 87,000/µL, C-reactive protein (CRP) 50.2 
mg/L, total bilirubin 3.2 mg/dL, albumin 2.7 g/dL, INR 1.63, as-
partate transaminase 16 IU/L, alanine transaminase 9 IU/L, se-
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rum creatinine 1.7 mg/dL. Based on the finding of physical and 
laboratory examination, his stage of cirrhosis was classified as 
Child-Pugh class C. Analysis of ascitic fluid revealed a WBC count 
of 6,560/µL with 90% neutrophil and a red blood cell count of 
1,440/µL, the protein levels of 1.6 g/dL, albumin levels of 0.7 g/
dL. Urinalysis, chest X-ray and electrocardiography were normal. 
 Intravenous cefotaxime (2 g every 12 hr) was empirically start-
ed on the presumptive diagnosis of SBP, pending the results of 
culture. Two days even after antibiotic coverage, the patient was 
still febrile and laboratory findings did not improve in terms of 
serum CRP (138 mg/dL) and WBC count in the ascitic fluid. Anti-
biotics were changed to vancomycin (1 g every 12 hr) combined 
with ciprofloxacin (200 mg every 12 hr) when gram positive cocci 
were isolated in both ascitic fluid and blood cultures. Subse-
quently, fever subsided and laboratory findings were gradually 
improved. 
 Ascitic fluid and blood cultures obtained on admission yield-
ed an Enterococcus spp., which was identified at the species level 
as E. hirae using automated MicroScan WalkAway system (Mi-
croscan® WalkAway®-96 Plus, Siemens Healthcare Diagnostics 
Inc., CA, USA) and sucrose fermentation test. The strain was 
sensitive to ampicillin, vancomycin, teicoplanin, erythromycin, 
tetracycline, and high-level streptomycin and gentamicin. Ac-
cording to antibiotic sensitivity test, it was replaced by intrave-
nous ampicillin (2 g every 6 hr). The patient was clinically re-
solved and discharged without complications on December 
7th, 2011. 

DISCUSSION

Enterococci have been increasingly identified as important 
causes of severe infections in humans, such as septicemia, en-
docarditis and urinary tract infections. There are more than 20 
recognized species within the genus Enterococcus, in which E. 
faecalis and E. faecium account for up to 90% of the clinical iso-
lates (4). Other enterococcal species are rarely isolated, although 
the increased prevalence of unusual species of enterococci and 
the emergence of multidrug resistance have been emphasized 
recently (5).
 E. hirae, originally described by Farrow and Collins in 1985 (6), 

is known to cause infections in different animals species (chick-
ens, rats, birds and cats) (7, 8), but is very rare in humans. To the 
knowledge, there are only eight case reports describing human 
infection in the literatures (Table 1) (9-15). Our case constitutes 
the first description of SBP as well as the ninth case of clearly 
established human infection caused by E. hirae. It is practically 
difficult to differentiate E. durans and E. hirae due to similarity 
in phenotypic and biochemical activity, and they might be mis-
identified using phenotypic methods. It, therefore, might re-
quire a genetic method for the exact identification of strains at 
the species level. E. durans and E. hirae differ by two fermenta-
tion sugar tests: acid production by using raffinose and sucrose 
tend to be positive with E. hirae but negative with E. durans. 
Therefore, sugar fermentation tests could be used to distinguish 
these strains in clinical practice. In our study, the results of sug-
ar fermentation tests were comparable with E. hirae though the 
genetic assay was not done.
 Regarding the antimicrobial susceptibility of E. hirae, the 
emergence of ampicillin-resistance and high-level resistance to 
gentamicin has been reported, though there is little data in the 
literature, but, so far, fortunately glycopeptides-resistant E. hirae 
not reported yet (16-19).
 Patients with liver cirrhosis are vulnerable to bacterial infec-
tions due to defects in various host defense mechanisms. SBP  
is the most common infection in cirrhotic patients followed by 
urinary tract infections, pneumonia, and bacteremia. Although 
the precise pathogenesis of SBP has not been clearly defined, 
overgrowth and translocation of intestinal bacteria appears to 
be the most important step in the pathogenic process. Despite 
the early diagnosis and the introduction of effective antibiotics 
have improved the prognosis for SBP patients, hospital mortali-
ty was still problematic. Moreover, recurrence rate reaches up 
to 70% during the subsequent year of the initial resolution. There-
fore, the oral administration of antibiotics such as quinolones 
and trimethoprim/sulfamethoxazole have been attempted to 
SID of mainly aerobic gram-negative bacilli, and such trials have 
significantly reduced the rate of recurrence as well as initial oc-
currence of SBP (20). However, this approach potentially selects 
highly resistant gram-negative bacilli and may lead to the emer-
gence of gram-positive cocci. It has been a problem of major 

Table 1. Cases of human bacteremia by E. hirae

Author Year Age Sex Diagnosis Clinical samples

Gilad et al. (9) 1998 49 Male Underlying end-stage renal disease,  
no source of infection

Blood 

Park et al. (10) 2000 21 Female Acute pyelonephritis Blood 
Poyart et al. (11) 2002 72 Male Native aortic valve endocarditis Blood, native aortic valve
Canalejo et al. (12) 2008 55 Male Spondylodiscitis Blood, disc
Kim et al. (13) 2009 57 Male Acute pyelonephritis Blood, urine 
Talarmin et al. (14) 2011 78 Female Prosthetic valve endocarditis Blood 
Chan et al. (15) 2011 62 Female Acute pyelonephritis Blood, urine 
Chan et al. (15) 2011 86 Female Acute cholangitis Blood
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concern in prophylaxis of SBP in cirrhotic patients. In our case, 
the patient had been treated for SBP caused by Klebsiella pneu-
moniae 4 months before admission with ensuing antibiotic cov-
erage as norfloxacin for secondary prevention of SBP. It is pos-
sible that it might lead to selection of the bacterial species iso-
lated from the patient. Intestinal E. hirae might translocate to 
ascites and cause SBP with septicemia in this patient who had 
uncontrolled ascites. 
 E. hirae is a rare pathogen in humans from which it is scarce-
ly isolated. For the first time, our case illustrates the possibility 
of E. hirae to cause SBP and septicemia in humans.
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