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Listeria monocytogenes as a Cause of Spontaneous
Bacterial Peritonitis
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Abstract

Spontaneous bacterial peritonitis is a common and often serious com-
plication of long standing ascites in the presence of advanced liver
disease. We report a case of a 74-year-old woman with alcoholic cir-
rhosis admitted to our emergency department with a 1-week history
of diffuse abdominal pain and increased abdominal perimeter. On
physical examination, she had a significant abdominal distention and
a positive fluid wave consistent with ascites. A diagnosis of spontane-
ous bacterial peritonitis was made and empiric therapy with ceftri-
axone was started but the patient’s condition worsened. Four days
later Listeria monocytogenes was detected in peritoneal fluid culture
and ampicillin was initiated according to in vitro sensibility test. The
patient completed 14 days of treatment with clinical and laboratory
improvement. Listeria is an uncommon cause of spontaneous bacte-
rial peritonitis. Clinicians should be aware of the uncommon agents
of spontaneous bacterial peritonitis, mainly when there is not a proper
response to therapy.
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Introduction

Spontaneous bacterial peritonitis (SBP) is an infection of
ascitic fluid and the most common pathogens include gram-
negative bacteria, usually Escherichia coli and gram-positive
cocci. The guideline-recommended empiric treatment of SBP
is a third-generation cephalosporin. However there has been
growing concern about the efficacy of third-generation cepha-
losporins as empirical therapy of SBP due to resistant and unu-
sual microorganisms.

Here we describe a case of SBP by Listeria monocy-
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togenes, an unusual and intrinsically resistant agent to the em-
pirically recommended group of antibiotics.

Case Report

We report a case of a 74-year-old woman with a history of
chronic liver disease of alcoholic etiology with portal hy-
pertension and esophageal varices and a history of upper
digestive hemorrhage 5 years ago. Her regular medication
included alprazolam and omeprazole. She was brought to
the emergency department with a 1-week history of diffuse
abdominal pain and increased abdominal perimeter, with-
out any other symptoms. On physical examination, she had
a body temperature of 37.8 °C and no remarkable changes
in blood pressure, heart rate, respiratory rate and peripheral
saturation. She had a significant abdominal distention and a
positive fluid wave consistent with ascites. Blood analysis
revealed hemoglobin of 12.8 g/dL, platelets of 371,000/uL,
elevation of inflammatory markers: leukocytes of 16,090/
pL and C-reactive protein (CRP) of 21.74 mg/dL, hypoalbu-
minemia of 2.8 g/dL and international normalized ratio (INR)
of 1.52. Abdominal ultrasound revealed large volume ascites
and a subsequent diagnostic and therapeutic paracentesis was
performed in which the peritoneal fluid cell count showed
3,136 leukocytes/mm? with 86% neutrophils consistent with
the diagnosis of SBP. The patient was hospitalized with the
diagnosis of SBP and medicated with ceftriaxone 2 g/day.
Despite initial clinical improvement, on the second day of
antibiotics, the patient still presented fever and elevated in-
flammatory markers: leukocytes 14,940/uL and CRP 17.92
mg/dL. An abdominal computed tomography was performed
to exclude secondary peritonitis. On the third day of hospi-
talization, new paracentesis was performed and showed an
increase in the number of cells with 6,783 leukocytes/mm?
with 97% of neutrophils and on the next day the cultural peri-
toneal fluid of the first paracentesis revealed the presence of
Listeria monocytogenes. The blood cultures were negative.
Antibiotic therapy was changed according to in vitro sensi-
bility test for ampicillin 2 g of 6/6 h and she completed 14
days of therapy. The patient presented clinical and laboratory
improvement. After 48 h of targeted therapy, paracentesis
showed a decrease in the number of cells with 3,753 leuko-
cytes/mm? with 98% of neutrophils and on the ninth day of
therapy the peritoneal fluid no longer presented criteria of
SBP and cultural negative.
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Discussion

SBP, an infection of ascitic fluid with no evidence of an intra-
abdominal source [1], is a frequent complication of end-stage
liver disease and it is associated with significant morbidity and
mortality [2].

The diagnosis of SBP is based on neutrophil count in as-
citic fluid of > 250/mm?3. Ascitic fluid culture is frequently
negative and is not necessary for the diagnosis of SBP, but it is
important to guide antibiotic therapy. When culture is positive
(40% of cases), the most common pathogens include gram-
negative bacteria, usually Escherichia coli and gram-positive
cocci (mainly Streptococcus species and Enterococci), which
are responsible for more than 95% of the cases [3]. In a minor-
ity of cases (< 5%), Candida species, anaerobes, and Listeria
are implicated [2].

Listeria is a gram-positive facultative anaerobic rod and
its major human pathogen is Listeria monocytogenes [4]. Lis-
teria is found in numerous sources including water, sewage,
live animals, and dairy products. Transmission occurs fecal-
orally from contaminated food or animal products [5]. It is also
found in the fecal flora of many mammals, including 5% of
asymptomatic healthy adults [6].

It has been increasingly recognized as a pathogen in im-
munocompromised patients, particularly in infect newborns,
pregnant women and the elderly [4], with an estimated annual
incidence of 0.2 cases per 100,000 population in Europe and
USA [7].

Cirrhosis is usually known as the most common form of
acquired immunodeficiency. The cirrhotic patient has low com-
plement and opsonin levels, dysfunctional reticuloendothelial
system, neutrophil dysfunction, and a gut mucosa unusually
permeable to bacteria. The permeability of the intestinal mu-
cosa may actually be higher in alcoholic patients [6].

Alcohol consumption [8] and proton pump inhibitors are
known risk factors for listeriosis [2]. Increased intracellular
iron stores are thought to be important to foster the growth of
Listeria [4]. Cirrhosis and hematologic malignancies are also
risk factors for listeriosis, and a high index of suspicion for
listeriosis must be maintained in these patients [5].

Listeria monocytogenes infection can present with a wide
range of manifestations such as gastroenteritis, meningoen-
cephalitis and septic arthritis. SBP by Listeria is a rare entity
and it is usually associated with bacteriemia [8]. The first case
was described in 1977 by Rheingold et al.

Listeria should be suspected as a cause of SBP when the
patients have iron overload, exposure to farm animals, or poor
response to empiric therapy within 48 - 72 h, especially in the
presence of known risk factors [6, 7]. The diagnosis of Listeria
SBP is dependent on the growth of the organism in the perito-
neal fluid, which normally takes 4 days.

Failure of antibiotic therapy should be suspected if there
is worsening of clinical signs and symptoms and/or no marked
reduction or increase in ascitic fluid neutrophil count after 48 h
of treatment compared to levels at diagnosis.

The guideline-recommended empiric treatment of SBP is
a third-generation cephalosporin, which has activity against
the most common causative pathogens. Cefotaxime, a third-
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generation cephalosporin, has been extensively investigated
in patients with SBP because it covers most causative organ-
isms and because of its high ascitic fluid concentrations during
therapy [3], but Listeria is intrinsically resistant [4]. Penicillin
and ampicillin are effective against Listeria and appropriate
treatment with a length of 10 - 14 days.

Consequently, patients with SBP due to Listeria do not
have a satisfactory response to empiric antibiotic therapy and it
is crucial to identify Listeria as the causative agent. Neverthe-
less, Listeria monocytogenes peritonitis was associated with a
mortality rate as high as 30.7% [9], even when the antibiotic
therapy was changed to ampicillin. It was not clear whether the
cause of the high mortality rate was due to delayed diagnosis,
inappropriate use of antibiotics, or the underlying co-morbidi-
ties of the patient population [8].

There has been growing concern about the efficacy of
third-generation cephalosporins for empiric treatment of SBP
because of resistant or unusual organisms causing peritonitis.
Two recent studies examining the efficacy of ceftriaxone re-
ported respective failure rates of 41% and 43% in SBP cases
due to acquired bacterial resistance and insufficient suscepti-
bility of isolated organisms [10, 11].

A heightened awareness of Listeria monocytogenes as a
potential cause of SBP is necessary to allow for early inter-
vention with appropriate antimicrobial therapy, given its spe-
cific treatment and distinct from what is currently used empiri-
cally. Given its increased recognition and high mortality rate,
a change in empiric SBP treatment may be needed from the
standard recommended third-generation cephalosporins to a
combination of aminopenicillins with a B-lactamase inhibitor,
particularly in areas with a higher geographical predilection
for listeriosis and perhaps in patients with alcohol-related cir-
rhosis or when others risk factors for listeriosis are presented.
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