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Abstract:

A 72-year-old woman was admitted to our hospital with bilateral pleural effusions. She had a 31-year his-
tory of systemic lupus erythematosus and had been treated with prednisolone and azathioprine. Pleural fluid
culture revealed Salmonella enterica subsp. arizonae infection. This pathogen rarely infects humans but is
commonly found in the gut flora of reptiles, especially snakes. Our patient had not come in contact with rep-
tiles. Despite antibiotic therapies and negative pleural cultures, the pleural effusion persisted. Colon cancer
was detected concomitantly, and she finally died. The autopsy revealed that the pleuritis was due to underly-

ing diffuse large B cell lymphoma.
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Introduction

Salmonella is a Gram-negative facultative anaerobic bac-
terium that belongs to the family Enterobacteriaceae. This
genus has two species, S. bongori and S. enterica, and the
latter is further divided into six different subspecies: S. en-
terica subsp. enterica, S. enterica subsp. salamae, S. en-
terica subsp. arizonae, S. enterica subsp. diarizonae, S. en-
terica subsp. houtenae and S. enterica subsp. indica (1, 2).
The S. enterica subsp. arizonae (represented here as S. ari-
zonae) is an uncommon human pathogen. Rarely, serious in-
fections by S. arizonae may occur in people in contact with
reptiles for long periods of time and immunocompromised
people (e.g. those with connective tissue diseases, malig-
nancy, organ transplantation and acquired immunodeficiency
syndrome) (3). It causes different types of infections, such

as gastritis, gastroenteritis, bacteremia, septic arthritis, osteo-

myelitis, empyema, peritonitis and endocarditis (1).

Most reported cases of infection due to S. arizonae are re-
lated to contact with reptiles; indeed, about 70% of patients
have a history of exposure to reptiles, especially snakes (3).
Infections due to S. arizonae are well described in the
southwestern part of the United States and Mexico, where
rattlesnake-derived products (meat, capsules and powders)
are used as traditional folk remedies (4). However, in Japan,
S. arizonae infection has rarely been reported (5, 6).

We herein report a woman with systemic lupus erythema-
tosus (SLE) who developed S. arizonae infection in the bi-
lateral pleural fluid. We discuss her course of treatment, the
complications involved and inferences withdrawn.

Case Report

A 72-year-old woman was admitted to our hospital with
dyspnea and myalgia. She had a 31-year history of SLE and
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had been treated with prednisolone 8 mg and azathioprine
50 mg daily. Her vital signs on arrival were as follows:
body temperature was 36.7C, pulse rate was 117 beats/min,
respiratory rate was 22 breaths/min, blood pressure was 131/
85 mmHg, and percutaneous oxygen saturation was 88%
(on an ambient air). Lung auscultation revealed reduced res-
piratory sounds at both lung bases.

Laboratory findings revealed that the leukocyte count was
7,000/uL. (neutrophils, 88.4%; monocytes, 9.3%; basophils,
0.4%; lymphocytes, 1.9%), hemoglobin was 8.2 g/dL, and
the platelet count was 43.1x10%/uL. Serum albumin was 2.9
g/dL, lactate dehydrogenase was 241 U/L, and the liver and
renal function test findings were within the respective nor-
mal ranges. The blood glucose was 150 mg/dL, and HbAlc
was 7.2%. Investigations showed the levels of C-reactive
protein to be 11.01 mg/dL, IgG 570 mg/dL and complement
components C3 and C4 117 mg/dL (normal 73-138 mg/dL)
and 37 mg/dL (normal 11-31 mg/dL), respectively. Antinu-
clear antibody was 1:40 with a homogeneous pattern, while
anti-dsDNA antibody and anti-Sm antibody were negative.
Urinary protein excretion was 0.17 g/day, and the urinary

Figure. Chest computed tomography scan on admission. Bi-

lateral pleural effusion and emphysema were found.

sediment contained no erythrocytes or casts. Chest radiogra-
phy showed bilateral pleural effusion. Plain thoracic com-
puted tomography (CT) revealed bilateral pleural effusion
and emphysema without pleural thickening or massive con-
solidation (Figure). Transthoracic echocardiography showed
a normal cardiac function.

Thoracocentesis of the right-side pleural fluid revealed a
neutrophilic exudate. It contained 91.5% neutrophils (cell
count 5,970/mm’), 2.2 g/dL albumin and 110 mg/dL glucose
(Table 1); the pH was 8.0, and cytology was negative. Three
days after admission, thoracocentesis of both sides was per-
formed again. Cultures of the pleural fluids from the right
side on admission and the left side collected three days after
admission were positive. Both an automated instrument for
infectious disease testing (VITEK®-2; bioMérieux SA.,
Marcy L'etoile, France) and matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI-TOF
MS; MALDI Biotyper, Bruker Daltonics, Bremen, Germany)
identified these organisms as S. arizonae (MALDI Biotyper
score: 2.2282). Further investigations confirmed the presence
of S. arizonae serovar 18: z4, z32: -, which indicated that
this serotype carried the “18” O antigen and “z4 and z32” H
antigen and was negative for the Vi antigen. The bacteria
were susceptible to ampicillin (Table 2). However, blood
and sputum cultures taken before the initiation of antibiotics
were negative for S. arizonae.

Chest tubes were placed into bilateral thoraxes for fluid
drainage. Despite repeated interviews, the patient denied
keeping any pets, had never had contact with any animals
such as reptiles, had no history of consuming snake products
and had never travelled abroad.

Treatment with intravenous sulbactam/ampicillin (SBT/
ABPC) (12 g daily) was started for the tentative diagnosis
of pleural empyema. One week after antibiotic treatment,
stool culture was performed, and no bacteria of the Salmo-
nella group grew. After she completed a 32-day course of
antibiotic treatment, a further course of intravenous levoflox-

Table 1. The Results of the Pleural Fluids.
On admission  Three days after admission
Variable
Right-side Right-side Left-side
Total cell count (/mm3) 5,970 1,880 1,400
Differential cell count (%)

Neutrophils 91.5 75.0 30.5

Macrophages 4.5 5.0 19.0

Lymphocytes 3.0 18.5 36.5

Mesothelial cells 1.0 0 1.0

Monocyte-like cells 1.5 9.0

Plasma cells 0 4.0
Glucose (mg/dL) 110 130 130
Total protein (g/dL) 3.5 34 33
Albumin (g/dL) 22 2.1 1.9
Lactate dyhydrogenase (U/L) 423 505 317
Adenosine deaminase (U/L) 51.8 63.3 N/A

N/A: not available
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acin (500 mg daily) was administered. She required oxygen
via a mask on admission, but after antibiotic therapy, oxy-
gen was not required. However, her fever did not subside af-
ter completion of the antibiotic course. The cytological
evaluation of the pleural effusion was performed five times,
and the results were class I twice, class II once and class 11T
twice. Since subsequent cultures of pleural effusions were
negative, we considered that she might have had concomi-
tant lupus pleuritis. Therefore, the prednisolone dose was in-
creased to 45 mg (1 mg/kg) daily. However, the pleural ef-
fusion did not respond to the glucocorticoid treatment.
Colonoscopy was also performed, which revealed advanced
colon cancer in the ascending colon. Adenocarcinoma was
demonstrated histologically. About four months after admis-
sion, respiratory failure recurred due to recalcitrant bilateral
pleural effusion, and she ultimately died of septicemia due
to Enterococcus faecium infection.

The autopsy revealed that, in addition to advanced colon
cancer, the patient had also suffered from multiple lymph
node swelling in the abdominal cavity. Diffuse large B cell
lymphoma was histologically demonstrated. Invasion of lym-
phoma cells into the pleural cavity was also discovered and
determined as the main cause of her pleuritis.

Discussion

Our patient with SLE developed S. arizonae infection de-
tected in the bilateral pleural fluid. She had never had any

Table 2. Antibacterial Minimum Inhibitory
Concentration Results for Salmonella enterica
Subsp. arizonae.

Minimum inhibitory

Antibacterial agent concentration* (mg/mL)

Ampicillin <2 Susceptible
Ampicillin/Sulbactam <2 Susceptible
Ceftriaxone <2 Susceptible
Levofloxacin <0.12 Susceptible
Meropenem <0.25 Susceptible

*Drug susceptibility testing was carried out as per M100
Performance Standards for Antimicrobial by Clinical and
Laboratory Standards Institute and VITEK®-2 system.

contact with any animals or had previously travelled abroad.
During her treatment, advanced colon cancer was detected
concomitantly. Although she completed a course of antibiot-
ics with known efficacy against S. arizonae, her bilateral
pleuritis persisted. An autopsy revealed the pleuritis to have
been caused by the invasion of malignant lymphoma.

Cases of S. arizonae infection in the pleural fluid are rare.
Only a few cases of empyema caused by S. arizonae have
been reported (3, 4). Pleuropulmonary infection may occur
via several routes: direct extension from a nearby infection,
aspiration of gastric secretions in patients with gastrointesti-
nal infections and hematogeneous dissemination (7). Al-
though blood cultures were negative in the present case, he-
matogeneous dissemination from the gastrointestinal tract
may have been the source of bilateral pleural infection. Ad-
vanced colon cancer might have been the portal of entry.

Patients with S. arizonae infection tend to have various
underlying conditions that can compromise their cell-
mediated immunity, such as connective tissue diseases, ma-
lignancy and acquired immunodeficiency syndrome (3). Sal-
monella is an intracellular pathogen that infects various host
cells (8). In the present patient, an impaired or suppressed
adaptive immunity caused by SLE, immunosuppressive ther-
apy or malignant lymphoma may also have contributed to
the development of S. arizonae infection.

The choice of SBT/ABPC was reasonable because it can
generally be used for the treatment of pneumonia or em-
pyema until the causative microorganism is detected. Treat-
ment with SBT/ABPC improved her respiratory condition.
Third-generation cephalosporins might have been another
suitable choice for the present patient based on drug suscep-
tibility. A previous case series suggested that 72% of pa-
tients with S. arizonae infection were treated with third-
generation cephalosporins (3).

S. arizonae infection is rare in Japan. We searched the lit-
erature related to Japanese cases of S. arizonae infection
(both Japanese and English, including abstracts) in the Pub-
Med database as well as Ichu-shi and Shorei-kun databases
(from regional meetings held by chapters of the Japanese
Society of Internal Medicine). Since 2000, we found a total
of six cases of S. arizonae infection in Japan, including the
present case (Table 3) (5, 6, 9-11). Of these, two patients
were treated with glucocorticoids. Two-thirds of the patients

Table 3. Cases of Infection Caused by Salmonella enterica Subsp. arizonae Reported from Japan.
Case Age/ Infection site History of Sample of Underlying disease Outcome  Ref
Sex contact culture
1 64/F Renal pelvis No Urine Grave’s disease Cure 5
2 36/M Pericardium Yes Pericardial fluid  Type 2 diabetes mellitus Cure
3 78/F  Iliopsoas, vertebral disc Yes Blood None N/A 9
4 59/M Lung No Sputum Peptic ulcer Cure 10
5 65/F Iliopsoas, spine No Blood, abscess Autoimmune hepatitis Cure 11
Present  72/F Pleural fluid No Pleural fluid SLE, colon cancer, and Died -

case

malignant lymphoma

F: female, M: male, N/A: not available, Ref: reference, SLE: systemic lupus erythematosus
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had no history of contact with reptiles, suggesting that there
might be other as-yet-unknown sources of infection by S.
arizonae.

Patients with no history of contact with reptiles might
have contracted the infection through the consumption of
contaminated food. Italian pasta was reported as one of the
sources of S. arizonae infection in the United King-
dom (12). Even in the modern era, S. arizonae has been
identified in fresh vegetables, pork and traditional Italian
cheeses (13-15). One epidemiological study conducted in Ja-
pan showed that several Salmonella sp., including S. arizo-
nae, were isolated from 12.3% (7 out of 57 specimens) of
chicken meat samples sold by domestic supermarkets, and S.
arizonae was isolated from 1 of these 7 products (16). The
patient discussed here might thus have contracted her infec-
tion by consuming contaminated chicken.

In the present case, bilateral pleuritis did not respond to
the treatment, although the pathogen was found to be sus-
ceptible to SBT/ABPC. While we assumed that the infection
had been successfully resolved after the initial antibiotic
treatment, it persisted. An autopsy revealed that the bilateral
pleuritis had been caused by the invasion of malignant lym-
phoma. Pleural effusion is relatively common in patients
with non-Hodgkin lymphoma. In lymphomatous effusion,
positive cytology is reported in 14% to 88% of cases (17).
In cases of negative cytology and negative cultures, a thora-
coscopic pleural biopsy may be needed to make a definite
diagnosis (18).

The identification of the infectious agent is important for
treatment. Conventional culturing often takes days, whereas
multiplex polymerase chain reaction (PCR) panels offer fast
and sensitive alternatives (19). In the present case, S. arizo-
nae was not identified in the stool culture. The use of a
multiplex real-time PCR assay for fecal specimens has not
been approved in Japan. If approved, it might be another
choice for detecting such pathogens.

In conclusion, the present patient who presented to our
hospital with bilateral pleural infection by S. arizonae had
several underlying immunocompromised conditions, such as
SLE, advanced colon cancer and malignant lymphoma.
Since the source of S. arizonae infection is unclear in more
than half of such cases in Japan, we suspect that contami-
nated food might have been the cause. Therefore, a large-
scale investigation to check the contamination levels of
harmful pathogens, including Salmonella sp., in food being
sold in local markets should be carried out. It is imperative
to identify the source of S. arizonae infection in order to es-
tablish effective preventive measures.
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