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Ochrobactrum intermedium Infection after Liver Transplantation
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A case of bacteremia due to Ochrobactrum intermedium, with concomitant liver abscesses, in an orthotopic
liver transplant recipient is presented. Identical microorganisms were isolated from fecal specimens and from
an aspirate of a liver abscess that was indicative of invasion of the graft by gastrointestinal spread. 16S DNA
sequence analysis of the blood isolate revealed the recovery of the recently proposed new species O. interme-
dium, closely related to Ochrobactrum anthropi and Brucella spp.

Until now Ochrobactrum anthropi, an unusual and infre-
quently encountered nonfermentative bacterium previously
known as CDC group Vd (7), has been the only species in the
genus Ochrobactrum. O. anthropi is widely distributed in the
environment and is an opportunistic pathogen. Closely related
to Brucella spp., the microorganism has been isolated from
various clinical specimens and may be part of the normal flora
of the large intestine (1). Identification of the microorganism
by conventional determination methods is difficult, misleading,
and time-consuming (6). Multiple antibiotic resistance is the
rule, with most strains susceptible only to trimethoprim-sulfa-
methoxazole, fluoroquinolones, aminoglycosides, and imi-
penem (8). Nosocomial infections due to O. anthropi, particu-
larly in patients with indwelling central venous catheters, has
increased during the last decade (4). An outbreak of O. an-
thropi bacteremia in five organ transplant recipients (kidney,
heart, and pancreas) after the administration of rabbit antithy-
mocyte globulin during the induction phase has been reported
(5).

We describe a rare manifestation of infection caused by a
microorganism resembling O. anthropi in a 45-year-old female
after orthotopic liver transplantation (OLT). During this pro-
cedure biliary-enteric continuity was established by a hepati-
cojejunostomy on a Roux-en-Y jejunal limb. The patient had a
history of primary sclerosing cholangitis with Child-Pugh A
liver cirrhosis complicated by portal hypertension and spleno-
megaly with oesophagus varices (grade 2 to 3). Less than 1
month after liver transplantation, the patient developed signs
of septicemia, and a diagnosis of cholangitis was made. Two
sets of blood cultures (BacT Alert; Organon Technika, Turn-
hout, Belgium) were collected for aerobic and anaerobic bac-
terial isolation at the beginning of the febrile period. Three
days after collection and incubation of the blood, gram-nega-
tive rods were seen in the Gram’s smears from one anaerobic
blood culture bottle and were identified as Tissierella (formerly
Bacteroides) praeacuta, sensitive to metronidazole. Culture of
bile obtained from a biliary drain on the fifth day of fever
yielded Streptococcus intermedius and Staphylococcus epidermi-
dis; the latter was regarded as contamination. Antibiotic ther-
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apy with intravenous piperacillin, tobramycin, and metronida-
zole was started. Ultrasound revealed an inhomogeneous
aspect of the liver parenchyma with two cystic lesions in the left
and right lobes. Magnetic resonance imaging and cholangiog-
raphy of the liver revealed signs of multiple microabscesses in
the liver and one large abscess in the dome of the right lobe. In
the absence of hepatic arterial thrombosis proven by Doppler
ultrasound, these lesions were compatible with ischemic-type
biliary lesions (ITBL). After 12 days, the antibiotic treatment
was changed to imipenem because of the persistence of cholan-
gitis. Four sets of subsequent blood cultures (BacT Alert; Or-
ganon Technika) were collected at 48-h intervals for aerobic
and anaerobic bacterial isolation. Three bottles yielded gram-
negative rods after 24 to 48 h of aerobic incubation and were
inoculated subsequently onto selective and nonselective media.
The microorganism produced nonhemolytic colonies on 5%
sheep blood agar medium. Pale colonies were seen on Mac-
Conkey agar after 24 h of aerobic incubation. The microor-
ganism was identified as O. anthropi by the following charac-
teristics. It was motile and positive for oxidase, catalase,
urease, esculin hydrolysis, nitrate and nitrite reduction, utili-
zation of glucose, arabinose, rhamnose, adonitol, and manni-
tol. The organism was negative for arginine dihydrolase,
growth at 42°C, indole production, lysine decarboxylase, orni-
thine decarboxylase, and gelatin, and for utilization of lactose,
maltose, cellobiose, and salicin (1). The microorganism was
also identified by its biochemical reactions by using the API 20
NE system (bio-Merieux). An identical microorganism was
recovered from two fecal specimens obtained just before and
during the episodes of bacteremia by growth on MacConkey
agar after 24 to 48 h of aerobic incubation. All five Ochrobac-
trum isolates were susceptible to imipenem, ciprofloxacin, and
trimethoprim-sulfamethoxazole and resistant to amoxicillin,
piperacillin, cefuroxime, cefotaxime, and ceftazidime (Table
1). MICs were determined by E tests (AB Biodisk, Solna,
Sweden) on Isosensitest agar after 18 h of incubation in an
ambient atmosphere. E-test MICs were interpreted by using
the National Committee for Clinical Laboratory Standards
(NCCLS) breakpoints for Pseudomonas spp. and Acinetobacter
spp. published in the guidelines for performance of antimicro-
bial susceptibility testing by dilution methods (11). Because the
blood isolates were resistant to aminoglycosides, ciprofloxacin
was added to the treatment. However, the fever persisted, and
metronidazole was reinstituted as part of the antibiotic regi-
men. Because of the irreversible bile duct destruction due to
ITBL, the patient underwent a re-OLT 6 weeks after the pri-
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TABLE 1. E-test MICs of nine antimicrobial agents for three Ochrobactrum isolates from blood, liver, and fecal specimens

MIC (pg/ml) MIC breakpoint® (pg/ml)
Agent
Blood Liver Feces Sensitive Resistant
Ampicillin >256 >256 >256 =8 =32
Piperacillin >256 >256 >256 =16 =128
Cefuroxime >256 >256 >256 =8 =32
Cefotaxime >256 >256 >256 =8 =64
Ceftazidime >256 >256 >256 =8 =32
Tobramycin 16 16 16 =4 =16
Ciprofloxacin 0.19 0.19 0.19 =1 =4
Imipenem 1.5 1.0 1.0 =4 =16
Trimethoprim-sulfamethoxazole 0.094 0.125 0.125 =2/38° =4/76"

“ Delineated by the National Committee for Clinical Laboratory Standards (11).
b Value for trimethoprim/value for sulfamethoxazole.

mary transplantation. During retransplantation, the large ab-
scess in the dome of the right lobe perforated as a result of
manipulation of the infected graft. This abscess contained
more than 1 liter of pus, causing bacterial contamination of the
abdominal cavity. After removal of the primary graft, the ab-
dominal cavity was rinsed several times with liters of sterile
saline, and debridement of the abscess cavity in the right upper
quadrant of the abdomen was performed. Subsequent cultur-
ing of aspirated pus obtained from the large abscess in the liver
yielded pure growth of a similar microorganism identified by
biochemical testing as O. anthropi. The antibiotic susceptibility
pattern of the isolate from the liver was similar to those pre-
vious isolates from blood and fecal specimens (Table 1). In
addition, environmental investigation was performed by cul-
turing tapwater samples obtained from the patient’s hospital
room. Three subsequent cultures of 1-liter water samples did
not reveal the recovery of O. anthropi with nonselective media,
including blood agar medium, or with selective media supple-
mented with vancomycin (20 mg/liter), piperacillin combined
with tazobactam (3 mg/liter), and amphotericin B (20 mg/liter)
after aerobic incubation at 35°C. The postoperative period was
complicated only by a cytomegalovirus infection 4 weeks after

FIG. 1. Pulsed-field gel electrophoresis of Xbal restriction digests of chro-
mosomal DNA of Ochrobactrum isolates (letters A to F) from blood, fecal
specimens, and liver. Lane G designates the major restriction pattern of O.
anthropi ATCC 49188 (7); lanes m, molecular size markers.

retransplantation. The patient was treated with ganciclovir and
slowly improved. She was discharged from the hospital 2
months after retransplantation.

Genotypic analysis of all Ochrobactrum isolates revealed
identical DNA patterns, as determined by pulsed-field gel elec-
trophoresis (Fig. 1) (14) and randomly amplified polymorphic
DNA with primers for the enterobacterial repetitive intergenic
consensus (ERIC) sequences ERICIR and ERIC2 (13). Iden-
tification of the blood isolate in our laboratory by PCR with
16S rDNA primers followed by DNA sequence analysis of the
PCR products revealed the recovery of a recently reported new
species with the proposed name Ochrobactrum intermedium
(occupying a position intermediate between those of O. an-
thropi and Brucella spp.) showing a close relationship to Bru-
cella spp. and O. anthropi (12). The 16S rRNA sequence of O.
intermedium was aligned against all available sequences from
public databases (10) and complemented with new sequences
from GenBank with the automatic alignment tool from the
ARB software program package (11a). Evolutionary distances
were calculated for 27 sequences, including 1,353 sequence
positions, starting from position 100 (Escherichia coli number-
ing). A phylogenetic tree was constructed using the neighbor
joining algorithm implemented in the ARB program (Fig. 2).
Since no biochemical test is currently available to discriminate
between O. anthropi and O. intermedium, resistance to colistin
(polymyxin E) and polymyxin B is likely to indicate a structural
difference between both species of Ochrobactrum (12) as well
as similarity of O. intermedium to the brucellae (12). Our iso-
late was resistant to polymyxin B (150 g of Neo-sensitabs;
Rosco, Taastrup, Denmark) as reported for O. intermedium. In
contrast, O. anthropi is sensitive to colistin and polymyxin B.
Therefore, we recommend that resistance to colistin or poly-
myxin B be tested for whenever an isolate is identified as O.
anthropi.

Reports of O. anthropi isolated from sources other than
blood of immunocompromised patients are rare (2, 3), and this
is the first report of a serious infection caused by a new species,
named O. intermedium, in a liver transplant recipient. It is
possible that certain infections thought to be caused by O.
anthropi were actually caused by O. intermedium, because these
microorganisms cannot be easily differentiated. While O. an-
thropi’s most common clinical manifestation appears to be
catheter-associated bacteremia (4), this microorganism is ca-
pable of producing pyogenic infections as well, especially when
they involve foreign bodies (2, 3). No evidence was found for
catheter-related sepsis. Bacteremia is very common after liver
transplantation, developing in approximately one-fourth of all
patients (15). The source of bacteremia is most often the ab-
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Brucella suis, ATCC 23444
Brucella neotomae, ATCC 23459
Brucella ovis, ATCC 25840
Brucella canis, ATCC 23365
Brucella melitensis, ATCC 23456
Brucella abortus, strain 11-19

[ Ochrobactrum intermedium, strain 609360 I

Ochrobactrum intermedium, LMG 3306
Ochrobactrum intermedium, LMG 3301
Ochrobactrum anthropi, IFO 13694
— Ochrobactrum anthropi, LMG 3329
[~ Ochrobactrum anthropi, 1AM 14119
— Ochrobactrum anthropi, LMG 3310
= Ochrobactrum anthropi, LMG 3309
Ochrobactrum anthropi, LMG 2320
Bartonella henselae, ATCC 49882
_[: Bartonella quintana, ATCC VR-358
Bartonella vinsonii, ATCC VR-152
Bartonella bacilliformis, ATCC 35685
[~ Phyllobacterium rubiacearum, 1AM 13587
' Phyllobacterium myrsinacearum, IAM 13584
Mycoplana dimorpha, IAM 13154
Rhizobium tropici, USDA 2676
Agrobacterium rhizogenes, LMG 152
=—————— Rhizobium leguminosarum, 1AM 12609

Agrobacterium tumefaciens, 1AM 14141

Agrobacterium vitis, IAM 14140

FIG. 2. Phylogenetic tree showing the relationship between the blood isolate O. intermedium designated strain 609360 I with O. intermedium strains, O. anthropi,
Brucella spp., and other members of the beta-proteobacteria. Bar, 1% estimated sequence divergence.

domen. Recovery of O. intermedium from fecal specimens just
before and during O. intermedium bacteremia in the patient
indicates that the route of infection is most likely the gastro-
intestinal tract. We hypothesize that Roux-en-Y biliary anas-
tomoses in OLT patients allow colonization of the hepatic
allograft with bowel flora, which reflux into the biliary tree,
leading to infection (9). Under normal circumstances, such
colonization is without consequence, due to the adequate
clearance of gastrointestinal reflux from the biliary tree. How-
ever, in this case the clearance of the biliary tree was compro-
mised due to multiple intrahepatic stenoses and dilatations
resulting from ITBL. Despite the in vitro susceptibility of O.
intermedium to imipenem, treating the patient with this anti-
biotic failed to eradicate the microorganism, as reported ear-
lier (8). The pyogenic infection caused by O. intermedium was
successfully managed by explantation of the infected primary
graft and intravenous treatment with imipenem and tobramy-
cin for 3 weeks. The patient underwent bowel decontamination
of the gastrointestinal tract with an oral regimen including
polymyxin and tobramycin which could have led to selection
for O. intermedium.

In conclusion, we have demonstrated that O. intermedium is
capable of producing pyogenic infection of the liver after gas-
trointestinal spread in liver transplant recipients, thereby ex-
panding the known pathogenic potential of Ochrobactrum spp.
in immunocompromised patients.
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