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CASE REPORT

Renal Abscess Caused by a Providencia stuartii Isolate Biochemically

Misidentified as Pasteurella

Robin R. Chamberland,® Erin McElvania TeKippe,b Carey-Ann D. Burnham,” Donald J. Kennedy®

Department of Pathology, Saint Louis University School of Medicine St Louis, Missouri, USAY Departm ent of Pathology & Immuonology, Washington University Schoal of
Wedicine St Louis, Missouri, LISAY; Department of Infectious Diseases, Saint Louis University School of Medicine, 5t, Louis, Wissouri, LI5A°

Providencia stuartii is associated with urinary tract infection (UTI) in catheterized patients. Here we report an abscess contain-
ing P. stuartii in a patient with a history of UTI, renal stones, and stent placement. This organism was identified by matrix-as-
sisted laser desorption ionization—time of flight (MALDI-TOF) mass spectrometry and 165 rRNA gene sequencing following

biochemical identification as Pasteurella.

CASE REPORT

A n 83-year-old man presented with increasing left-flank swell-
ing and pain of 2 weeks duration. In addition, he had a past
medical history of multiple urinary tract infections (UTTs), renal
stones, and previous evaluation for lett-sided hydronephrosis
managed by a percutaneous nephrostomy and left urethral stent
placement. The etiologies of his previous UTTs were unknown, as
they had been diagnosed and treated at other facilities and those
records were not available for examination. He had no other
symptoms of note, including absence of fever, nausea, dysuria, or
hematuria. A computerized tomography (CT) scan of the abdo-
men and pelvis revealed the left urethral stent and extensive in-
flammatory changes of the lett kidneywith a 3.5-by 5.4- by 6.8-cm
loculated, rim-enhancing fluid collection contiguous to the upper
lobe of the left kidney (Fig. 1).

On examination, the patient had a temperature of 98.6°F and a
4-by4-cm fluctuant swelling of the lett flank with mild tenderness
and ervthema. Laboratory values revealed a white blood cell
count of 9.7 % 10"/l with 66% neutrophils, a creatinine level
of 1.5 mg/dl, and a urinalysis with 2,756 white blood cells/high-
power field and 84 red blood cells/high-power field. Routine
blood and urine cultures were negative. The patient underwent
ultrasound-guided percutaneous aspiration and drainage of
the left-flank fluid collection, which vielded 30 ml of thick
vellow fluid.

The fluid was submitted to the laboratory for aerobic and an-
aerobic culture. The specimen was cultured on 3% sheep blood
agar (BBL, Becton, Dickinson, Sparks, MD) and chocolate agar
incubated at 37°C in 5% CO . and MacConkey agar incubated at
37°Cinair. A Gramstain of the specimen revealed many polymor-
phonuclear cells and rare Gram-negative bacilli (Fig. 2. Anaero-
bic culture yielded moderate growth of Fusobacterivmi necropho-
rum. Routine culture vielded small colonies on 3% sheep blood
agar and chocolate agar at 24 h, with no growth on MacConkey
agar. At48 h, there was moderate growth of plump Gram-negative
bacilliwith a mucoid phenotype on blood agar and chocolate agar.
This organism did not grow on subculture to MacConkey agar.
Biochemical identification using the Vitek2 GN identification
(1D card (bioMeérieux, Durham, NC) provided an excellent iden-
tification (99% probability) of Pasteurella canis. Because the or-
ganism was oxidase negative (which is notaccounted for by Vitek2
identification) and the Gramstain morphology was not consistent
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with Pastewrella, a second biochemical identification system was
emploved. API 20 E (bioMeérieux) provided a very good identifi-
cation to the genus level (biocode 0044020107 of Pastewrella mul-
tocida (86.1%) versus Pasteurella puewmnotropical Mannheinia
lraeolytica (13.5%). Antimicrobial susceptibility testing was per-
formed using a combination of Etest (bioMerieux) and Kirby-
Bauer disk diffusion on Mueller-Hinton agar (BEL ), with the or-
ganism testing resistant to ampicillin, ceftriaxone, levofloxacin,
and trimethoprim-sulfamethoxazole using CLSI interpretive cri-
teria for Pastenrella { 1), anantimicrobial susceptibility pattern not
typical of Pastewrella spp. The organismwas sent to a commercial
reference laboratory and was identified by biochemical testing as
Pasteurella spp.

The isolate was analyzed by matrix-assisted laser desorption
ionization=time of flight (MALDI-TOF) mass spectrometry (MS)
and identified as Providencia stuartii using the Biotyper system
(software version 3.0; Bruker-Daltonics, Billerica, MA) and Vitek
MS (database version 2.0; bioMérieux). Due to the mucoid nature
of the isolate, a cotton swab was lightly rolled over the colony and
the residual material left on the plate was analyzed by MALDI-
TOF MS. Biotyper scores of 2.013 and 2.107 (excellent identi-
fication to the species level) were obtained with and without a
formic acid overlay, respectively (2. Vitek MS analysis was
performed according to the manufacturer’s specifications and
identified the isolate as Providencia stuartii with a confidence
valie of 99.9%.

The organism was submitted to a commercial reference labo-
ratory for 165 rRNA gene sequencing, vielding a definitive result
of Providencia stuartis, A total of 905 hases were queried with a
99.6% match using the SmartGene database. Additional testing
showed that the organism was susceptible to cefepime, imipenem,
and meropenem using Etest and CLSI interpretive standards tor
Enterabacteriaceae (3).

The patient underwent a Technetium-29m renal scan, which
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FIG I CTscan demonstrating extensive inflammatory changes inthe superior
portion ofthe lef kidney (% pwith evidence of astent (arrow ).

demonstrated absent perfusion, lack of function of the left kidney,
and mild delav ot uptakeand clearanceby theright kidney without
evidence of obstruction. This was followed by a lett total nephrec-
tomy with pathological findings of hyvdronephrosis and almost-
complete replacement of the renal cortex by acute and chronic
inflammation. The patient was admitted 10 days atter the ne-
phrectomy with drainage from the surgical incision site. Repeat
aspiration of the left-tflank fluid collection revealed thick vellow
fluid with many polymorphonuclear cells and growth of aerobic
Gram-negative bacilli with growth characteristics and biochemi-
cal identification identical to those of the original isolate. The
external drain was left in place, and the patient was treated with
imipenem. A repeat CT after 18 days demonstrated a dramatic
decrease in the abscess size and reduction of inflammation in the
left flank.

Human infections with Pasteurella spp. are most commonly
related to animal bites or exposures and usually presentas wound,
bone and joint, or respiratory tract infections. Rarely, systemic
disease, such as endocarditis, and central nervous system and ab-
dominal infections with this organism occur. Pastewrella is a fac-
ultatively anaerobic, pleomorphic, Gram-negative coccobacillus
that does not grow on MacConkeyagar. Clinicallvrelevant species
are oxidase, indole, and alkaline phosphatase positive. Pasterrella
spp. are typically susceptible to penicillin, cephalosporins, tetra-
cyclines, quinolones, and trimethoprim-sultamethoxazole.

A reliable history was dithcult to obtain from this patient be-
cause he is animmigrant from Eastern Europe who does notspeak
English. However, there is no report of any exposure to cats or
other animals. Our isolate did not grow on MacConkey, was in-
dole and alkaline phosphatase positive but oxidase negative, and
demonstrated a Gram stain more typical of Enterobacteriaceae.
Additionally, the susceptibility pattern of this isolate was not con-
sistent with Pasteurella.

Complicated UTI is associated with abnormalities of the geni-
tourinary tract, including obstruction and instrumentation (4).
Causative organisms include Enterobacteriaceae, enterococci, and
coagulase-negative staphylococci (4). Indwelling devices, such as
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FIG 2 Gram stain ofaleft-tlank aspirate demonstrating polymorphon uclear
cells and Grame-negative baalli surrounded by capsular material.

catheters, stents, and nephrostomy tubes, provide ideal environ-
ments for biofilm formation, leading to posttreatment relapses
and increasing antimicrobial resistance (4). Urease-producing
Proteeae have been implicated in the formation of crystalline bio-
films via their ability to generate ammonia from urea, raise the pH
of urine, and form calcium and magnesium phosphate crystals
(5). About 30% of P. stuartii isolates are urease positive; however,
our patient’s isolate was not. Additionally, biofilm formation ap-
pears to be indole dependent in some indole-positive organisms
implicated in UTIL, including P. stuarts (6). While P. stuartii is not
a common cause of uncomplicated UTL, it has long been associ-
ated with persistent infections of indwelling catheters in nursing
home settings (7, 8).

[dentification in this case was complicated by atypical phe-
notypic characteristics, including the mucoid phenotype of P.
stuwartiy, the fact that it was biochemucally inert, and its failure
to grow on MacConkey agar. Initial susceptibility results indicat-
ing resistance to ampicillin, ceftriaxone, levofloxacin, and tri-
methoprim-sulfamethoxazole strongly suggested that this organ-
ism was not a Pasteurella species (1), However, this pattern was
not unexpected for P, stwartiz, as this organism carries a chromo-
somal inducible AmpC B-lactamase, and the patient had been
treated for several UTTs prior to presentation. Cefepime and car-
bapenems remained susceptible. This case demonstrates the lim-
itation of biochemical identification for even common organ-
isms showing unusual phenotypes. [f empirical therapy had
been based on the identification of Pasteurella, the patient
likely would not have received the appropriate antimicrobial
agents. Neither 165 rRNA gene sequencing nor MALDI-TOF
MS relies on the biochemical reactivity pattern of an organism,
and both have the capability to provide identification when
conventional means fail. The rapidity and marginal cost of
identification by MALDI-TOF make it the preferable method
for routine organism identification in many cases.
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