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Abstract

Pasteurella multocida is a gram-negative
coccobacillus that colonizes the upper respiratory tract
of many animals, especially cats and dogs. It may
lead to opportunistic infections in humans following
bites or scratches by animals. In immunocompromised
patients, such as those with liver cirrhosis, P. multocida
infection is associated with soft tissue infections,
septicemia, endocarditis, meningitis, pneumonia,
and spontaneous bacterial peritonitis (SBP). SBP
is a serious complication of liver cirrhosis, with a
mortality rate of 10-15%. P. multocida infections
are best treated with penicillin. Other antibiotics,
such as ampicillin, second- and third-generation
cephalosporins, doxycycline, carbapenems, sulfonamides,
fluoroquinolones, and macrolides, may be equally
effective. Clinicians should remain highly suspicious of
P. multocida infections, especially in patients with liver

cirrhosis and a history of animal contact.
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Introduction

Pasteurella multocida is an anaerobic Gram-
negative coccobacillus which usually inhabits the
oral cavity and/or respiratory tract of domesticated
animals, particularly that of cats, dogs, pigs and cows.
It is well known as the primary cause of cat- and
dog-bite wound infections. The skin and soft tissue
are the most common sites of infection. Bacteremia
and spontaneous bacterial peritonitis (SBP) due to
P multicoda is less frequently reported and studied.
We present 2 cases of liver cirrhotic patients who
demonstrated bacteremia and SBP with non-animal

bite P multocida infections.

Case Reports

The first case involves a 74-year old female
with liver cirrhosis and hypertension who presented
with fever and chills for several days. No headache,
no altered level of consciousness, no neck stiffness,
no dyspnea, no sorethroat, no productive cough, no
otalgia, no jaundice, no abdominal pain, no diarrhea,
no dysuria, nor frequency were observed. Fever and
chills were accompanied by generalized malaise,
dizziness, anorexia and abdominal fullness.

Her past history was significant for liver cirrhosis
and splenomegaly, and a pancreatic tumor for which
distal pancreatectomy was performed a few years
prior to this admission. Contact and travel histories
were both negative. She did not smoke nor consume

alcohol and betel nuts. She was the main caretaker of
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several animals including cats and dogs, which entailed
daily cleaning of animals’ excretions, feces and urine.
Patient did not suffer from animal bites or scratches.

On admission, the patient was found to be a well-
developed female, though appearing chronically ill-
looking. She was conscious and alert with a Glasgow
coma scale of 15. Vital signs were stable; body
temperature was 37.4 degrees Centigrade. There
was no icteric sclerae and conjunctivae were pinkish
in color. Chest and heart findings were essentially
negative. Physical examination of the abdomen
revealed a globular and distended abdomen with
normoactive bowel sounds. Liver span was around
9 cm at right midclavicular line, liver edge was not
palpable. No rebound tenderness nor Murphy’s sign
was elicited. Shifting dullness was positive. Lower
extremities had Grade 1 pitting edema. Neurologic
examination was normal.

Laboratory investigations showed RBC:3.75M/
ul;Hgb:10.1/g/d1;Hct:30.5%; WBC:10.5K/ul(New:
79.7%,Lym:17.5%,Mono:1.19%,E0s:0.384% and
Baso:1.21%);PLT:174.0K/ul.Serum electrolytes, BUN,
Creatinine, AST, ALT, blood glucose were within
normal limits. Ammonia was 104.23mmol/L. Chest
roentgenogram showed cardiomegaly with increased
bilateral lower lung infiltrations. 12-L EKG showed
atrial premature contractions. Abdominal sonography
showed massive ascties. Serial large volume ascetic
paracentesis was performed. Ascitis routine showed
fluid to be exudative in nature. Blood and ascetic fluid
cultures both grew Pasteurella multocida sensitive to
Imipenem.

She was intubated when hypotension, tachypnea
and loss of consciousness developed. Broad spectrum
antibiotic agent, IV fluid hydration, regular insulin,
beta-adrenergic agent were administered. Vitamin
K1 and fresh frozen plasma were given to correct
coagulopathy. She is conscious of persistent abdominal
pain. Acute appendicitis and/or spontaneous bacterial
peritonitis (SBP) were suspected. KUB showed
localized ileus and stool impaction. Abdominal
computerized tomography scan with contrast media
showed liver cirrhosis with several hepatic cysts.
Immature liver abscess formation was suspected at S6
portion of the liver.

Later, massive hematemesis and hematochezia

occurred. Despite use of Sengstaken-Blakemore tube to
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control suspected esophageal varices bleeding, her vital
signs continued to deteriorate. Family subsequently
decided for Discharge due to Terminal Illness.

The second case involves a 58 year-old man
with liver cirrhosis, Child-Pugh to chronic Hepatitis
C carrier status. He had esophageal varices, portal
hypertension and ascites. Patient was primary caretaker
of a dog and a cat. Family denied animal bites and
scratches, nor licking of open wounds on the patient.

He was admitted because of high-grade fever
(39.7 degrees Celsius). This was accompanied by
hypotension and tachycardia. Total bilirubin level
was 2.8mg/dl, albumin 2.9g/dl, ammonia 98mmol/
L. Routine ascetic fluid showed leucocytosis with
elevated neutropil count (87%). Ascitic fluid and blood
cultures in three sets both grew Pasteurella multocida
species.

He was started on Cephalexin and admitted to
ICU for further management. Patient became oliguric
with persistent abdominal pain, drowsiness and
hypotension. Despite vigorous medical therapy, patient
went into shock and liver failure. He expired on the

same day.

Discussions
Pasteurella multocida is an aerobic, but

facultatively anaerobic, Gram-negative coccobacillus
that inhabits the oral cavity and gastrointestinal tract
of 70-90% of cats and 50-60% of dogs [1,2]. It is
oxidase-positive, catalase-positive, urease-negative and
strongly indole-positive [3].

Infections with P multocida can be divided into
3 categories: 1. Cellulitis following animal bits or
scratches. It is a common pathogen in acute skin, soft
tissue, bone and joint infections such as abscesses,
necrotizing soft tissue infections, septic arthritis
and osteomyelitis[2,4,5,6]; 2. Oral and respiratory
infections, usually in the setting of pulmonary disease
[2,4,5,7]; 3. Serious invasive infections often unrelated
to animal bites, such as meningitis, endocarditis, intra-
abdominal or ocular infection [1-5,8-10].

The infections are also known to develop in
patients exposed to these animals but without a history
of animal bites or scratches. Tseng et al. reported 2
cases of non-animal bites with P multocida bacteremia
in liver cirrhotic patients [8]. Chen surmised that P
multocida infections developed after animal exposure

in the absence of animal bites or scratches [3].



P multocida present in the respiratory tract
is usually a commensal bacteria in patients with
underlying lung diseases. Infection occurs after
inhalation of micro-organisms from aerosolized
secretions of infected animals. The micro-organism
can be dormant as part of the normal flora until
disruption of the host’s immunity leads to secondary
infection [2,4,5,7]. P multocida can cause pneumonia,
tracheobronchitis, lung abscess and empyema. Due to
most cases of P multocida respiratory tract infections
have animal contact history, investigations also
hypothesized that transmission can occur via inhalation
of infectious droplets aerosolized from the oropharynx
of animals [4-7,9-11]. In both cases, this route of
infection is hypothesized to be the cause of subsequent
bacteremia. Elderly patients with chronic obstructive
pulmonary disease, bronchiectasis and malignancy are
at risk. In patient with a history of pet exposure and
chronic lung disease, Pasteurella should be considered
as a potential pulmonary pathogen. P multocida
pneumonia is also known as “cat’s cuddler cough.”

Systemic infections due to P multocida is
uncommon in healthy persons. Patients who are
immunocompromised can develop infections after
causal animal contact including bacteremia, meningitis,
brain abscess, spontaneous bacterial peritonitis, intra-
abdominal abscess. In their review of patients having
positive culture of P multocida in a Greek university
hospital, Christidou et al. noted that 60% of patients
were over 70 years of age [12]. Patients have a variety
of underlying diseases such as diabetes mellitus,
malignancy, rheumatoid arthritis, liver dysfunction,
chronic pulmonary disease and systemic lupus
erythematosus.

Nasopharyngeal colonization with P multocida
can cause transient bacteremia and seeding of the
peritoneum in immunocompromised patients. This
could play an important role in the development of
spontaneous bacterial peritonitis [SBP] [1-3,6,8,10].
Transient bacteremia can develop after micro-injury
by pan-endoscopy or gastrointestinal bleeding. The
colonization can become invasive [1,2,4,5,8].

SBP occurs in approximately 15% of liver
cirrhosis patient with ascites. The causative micro-
organisms are usually enteric Gram-negative bacilli
or streptococci [11]. In liver cirrhosis patients with

ascites, only on-third of SBP cases are caused by

non-enteric micro-organisms. The most frequently
recovered pathogen in SBP is Eschirichia coli [37%]
followed by Klebsiella Pneumoniae [17%] and other
streptococci including Enterococci [1]. P multocida as
a causative micro-organism is particularly rare.

The route of infection for SBP is presumed to
be hematogenous, lymphatogenous or transmural
migration. It is postulated that the hematogenous
route is the most likely in liver cirrhotic patients. The
hepatic reticuloendothelial system is known to be a
major site for removal of bacteria from blood. In both
of our patients, a history of liver cirrhosis was later
complicated by P multocida SBP. Animal studies had
suggested that destruction of blood-borne bacteria by
this system is impaired in experimental cirrhosis and
alcoholic liver disease. The decreased in phagocytic
activity seen with alcohol abuse and cirrhosis is due
to inadequate intracellular killing of monocytes and
neutrophils and impaired opsonization [1].

Diagnosis of P multocida infection demands
a detailed travel, occupational and animal exposure
history [8]. The diagnosis is made by isolation of the
pathogen in culture. Specimens should be cultured
in appropriate medium to facilitate the isolation of
this micro-organism. P multocida readily grows on
sheep blood agar. Because it is uncommon, the micro-
organism may be mis-identified initially, especially on
Gram stains of sputum or CSF [5]. P multocida was
identified in blood cultures in out patients.

According to Chen, the mortality rate associated
with peritonitis in cirrhotic patients with ascites around
30-40% [3]. Due to high mortality rate, prophylactic
treatment should be considered in cirrhotic patients or
in patients with underlying pulmonary disease who are
to undergo bronchoscopy or who have sustained an
animal bite or scratch [1,2,6,7,9].

Several in-vitro studies indicate that Penicillin
is the best treatment in virtually all forms of
P multocida infections. Pasteurella strains are
responsive to ampicillin, second- and third-
generation cephalosporins, doxycycline, carbapenems,
trimethroprim-sulfamethoxazole, fluoroquinolones,
azithromycin and clarithromycin [2,4,5]. Beta-
lactamase production has been found on testing,
therefore a beta-lactamase inhibitor should be added
for empirical therapy. First-generation cephalosporins,

clindamycin and erythromycin have less activity
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against Pasteurella [7]. Carbapem was used to treat
our first case; while first generation cephalosporin was
utilized to treat the second case.

A high level of suspicion should be maintained,
particularly for patients with a history of cirrhosis and
animal contact. Cirrhotic patients with a risk of SBP
should completely avoid animal contact. These patients
may benefit from empirical antibiotic coverage for P
multocida which may reduce the high mortality rate

associated with this infection [1].
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