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CASE REPORTS
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ABSTRACT

Background: Originally thought to be benign organisms, there is increasing evidence that Kluyvera species harbor the potential
to induce a multitude of pathologies. With increasing evidence implicating Kluyvera in various pathologies, including those of
soft tissue and the biliary tract, it is important that both plastic and general surgeons are well informed of this organism and its
potential manifestations.
Case presentation: A thirty-five years old man was admitted to Monmouth Medical Center with right upper quadrant (RUQ)
and abdominal pain of acute onset. He was found to have Kluyvera cryocrescens bacteremia secondary to acute cholangitis. He
was treated with a laparoscopic cholecystectomy and antibiotics. He made a full recovery.
Discussion: There are a multitude of manifestations of Kluyvera infection, including urinary tract infections, sepsis and
bacteremia, diarrhea, soft tissue infection, cholecystitis, intra-abdominal abscess, pancreatitis, mediastinitis, and urethrorectal
fistula. Early identification of this infection is important so that appropriate antibiotic coverage can be initiated.
Conclusions: We present the first documented case of acute cholangitis in a patient with Kluyvera cryocrescens bacteremia. The
patient was successfully treated with a course of antibiotics and laparoscopic cholecystectomy.
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1. INTRODUCTION

Originally thought to be benign organisms, there is increasing
evidence that Kluyvera species harbor the potential to induce
a multitude of pathologies.[1–5] Kluyvera are Gram negative
bacilli which can colonize the respiratory, gastrointestinal,
and urinary tracts. These organisms are small, motile, and
possess peritrichous flagella. This genus is similar to that
of Enterobacteriaceae.[4] Kluyvera are unique from Enter-
obacteriaceae in that the former utilize malonate and citrate.

Additionally, Kluyvera has a positive reaction in Moeller
ornithine decarboxylase.[6] Described as an organism that
rarely causes opportunistic infections, Kluyvera can affect
both immunocompromised and immunocompetent individ-
uals.[7] This species is widely distributed in nature, with
reports of environmental sources including water, hospital
sinks, sewage, animals, and milk.[5] The four species of
Kluyvera identified to date are cryocrescens, ascorbata, geor-
giana, and cochleae. In pediatric populations Kluyvera has
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been cultured from sources such as stool and cerebrospinal
fluid.[7]

The total number of clinically significant Kluyvera infections
published in 2005 was 41, with 21 being Kluyvera ascor-
bata and 8 from Kluyvera cryocrescens.[8] The virulence
conferred by Kluyvera may be from its lipopolysaccharide
complex and surface antigens.[9] Also contributing to its
effects are host factors such as immune status.

Kluyvera is present in the human digestive system at low
bacterial counts.[9] This organism has the capability of in-
fecting mucosal surfaces including the gastrointestinal and
urinary tracts. Furthermore it is capable of infecting soft
tissue.[9] Plastic surgeons should be informed of case reports
involving sternal wounds, forearm infections, finger infec-
tions, and tenosynovitis requiring a skin flap. For general
surgeons it is essential to know that Kluyvera has caused
acute emphysematous cholecystitis, acute cholecystitis, and
acute pancreatitis. We now present the first documented evi-
dence of acute cholangitis caused by Kluyvera cryocrescens.

2. CASE REPORT
A thirty-five years old man was admitted to Monmouth Med-
ical Center with right upper quadrant (RUQ) and abdominal
pain of acute onset. Of note, the patient had a history of
chronic alcoholism with a multiple drinks of liquor daily. On
presentation the patient had tachypnea and fever measured
at 101.1 degrees Fahrenheit. He was nauseous and actively
vomiting. Labs drawn in the emergency department revealed

hyperbilirubinemia with total and direct bilirubin of 6.0 mil-
ligram (mg) per deciliter (dl) and 4.0 mg/dl, respectively.
His liver function tests (LFTs) were mildly elevated with his
aspartate transaminase (AST), alanine transaminase (ALT),
and alkaline phosphatase (ALK) recorded at 217 units per
liter, 406 units per liter, and 518 units per liter.

On further workup the patient had an absent acetaminophen
level, ruling out toxicity as a cause of his elevated liver labs.
A hepatitis panel was drawn and there were no antibodies
suggestive of active or chronic infection. Additionally, a
drug panel was completed and returned with negative results.
His white blood cell (WBC) count was elevated to 16,300
WBCs per microliter (ml). His prothrombin time was noted
to be 14.0, and he had a normal international normalized ra-
tio (INR). Blood cultures would grow the bacteria Kluyvera
cryocrescens.

An ultrasound (US) of the liver and gallbladder depicted a dis-
tended gallbladder with cholelithiasis and a prominent com-
mon bile duct (CBD) of 6 millimeter (mm). Subsequent mag-
netic resonance cholangiopancreatography (MRCP) showed
small filling defects within the CBD concerning for choledo-
cholithiasis. An endoscopic retrograde cholangiopancreatog-
raphy (ERCP) was completed 4 days later showing a normal
caliber CBD with no choledocholithiasis. During this test a
sphincterotomy was completed. With the working diagnosis
of acute cholangitis and cholecystitis it was decided that the
patient would undergo a cholecystectomy.

Figure 1. Intraoperative laparoscopic photographs depicting microabscesses

Intraoperatively the surgical team was surprised by the visual
inspection of the liver. There were numerous 1 mm-2 mm
white nodules throughout the liver (see Figure 1). These
microabscesses were believed to be due to Kluyvera cry-
ocrescens, as this was the bacteria causing bacteremia. The
surgical team completed the laparoscopic cholecystectomy
without complications. A biopsy of the liver was taken for
pathology. The gallbladder pathology showed acute cholecys-

titis. The liver pathology showed acute cholangitis, chronic
hepatitis and bridging fibrosis/incomplete cirrhosis. The case
was discussed at the pathology departmental conference due
to its unique presentation.

Postoperatively the patient continued on levaquin and metron-
idazole. Repeat cultures were not obtained as the patient’s
temperature normalized and WBC dropped during the ad-
mission. Blood culture susceptibilities returned a strain
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of Kluyvera cryocrescens resistant to ampicillin, cefazolin,
and cefuroxime. It had intermediate resistance to ceftri-
axone. It was susceptible to cefepime, cefotaxime, cef-
tazidime, gentamicin, zosyn, tetracycline, and trimetho-
prim/sulfamethoxazole.

The patient followed up in the surgical clinic two weeks later.
At that time he had no residual symptoms of RUQ or abdom-
inal pain. He remained afebrile and reported that he felt back
to his normal health status.

3. DISCUSSION

There are a multitude of manifestations of Kluyvera infec-
tions reported in the literature (see Table 1).[1–17] One unique
case report from 1998 describes a diabetic patient who devel-
oped a finger blister that progressed to tenosynovitis requir-
ing serial debridements and a skin flap.[16] Another report
found Kluyvera cryocrescens in a peritoneal cavity abscess in
a patient undergoing peritoneal dialysis.[14] This patient had
end-stage renal disease and succumbed to her condition. Two
cases of Kluyvera infection in recipients of solid organ trans-
plants have been reported.[1] One patient received a living
donor liver transplantation and the other a deceased donor
kidney transplant. The liver recipient grew out Kluyvera
cryocrescens and the renal recipient’s culture was Kluyvera
ascorbata.

Table 1. Number of reported cases of Kluyvera infections
 

 

Clinical Manifestation 
Total  
Kluyvera sp. 

Kluyvera 
cryocrescens 

Urinary tract infection 12 0 
Sepsis and bacteremia 13 8 
Diarrhea 7 0 
Soft t issue infection 4 1 
Cholecystitis 3 1 
Intra-abdominal abscess 3 1 
Pancreatitis 1 0 
Mediastinitis 1 0 
Urethrorectal fistula 1 0 
Liver abscess  1  1 
Emphysematous gastrit is 1 Not determined 

 

Yoshino’s study reported on indwelling devices with
Kluyvera infection.[5] Nine patients were found to have
Kluyvera infection related to indwelling catheters including
peripheral intravenous catheters and central venous catheters.
The comorbidities of patients includes congestive heart fail-
ure, coronary artery disease, and interstitial lung disease. The
most common antibiotic regimen used to treat these patients
was cefazolin and gentamicin. The prognosis was good in
these patients with 8 cured and 1 unknown outcome.

Infections have been reported in both adults and children. A

ten-year-old pediatric female with chronic proteinuria was
found to have a positive urine culture for Kluyvera cryocre-
scens.[13] In one preterm infant suspected to have necrotizing
enterocolitis, blood cultures came back positive for Kluyvera
cryocrescens which was susceptible to ceftazidime, amikacin,
and ciprofloxacin.[1] This patient’s bacteremia was treated
effectively with antibiotics.

Kluyvera cryocrescens has been documented in a specimen
of gallbladder pus.[17] Cultures from gallbladder fluid in one
adult with acute pancreatitis also grew Kluyvera species.[6]

Another patient had acute appendicitis with a subsequent
intraabdominal abscess positive for Kluyvera.[4] Our patient
is the first reported and proven case of acute cholangitis due
to Kluyvera species. The patient had bacteremia secondary
to this infection, and the organism seeded the liver.

One important case series reported seven clinical manifes-
tations of Kluyvera. The pathologies were manifested as a
urinary tract infection, sepsis and bacteremia, diarrhea, soft
tissue infection, cholecystitis, peritonitis and intra-abdominal
abscess, pancreatitis, mediastinitis, and urethrorectal fis-
tula.[8] This may provide further evidence to the argument
that Kluyvera is a commensal organism colonizing humans.
In the patients with pancreatobiliary tract disease, three cul-
tures were obtained from bile and one from blood. All pa-
tients with soft tissue infections recovered with antibiotic
therapy.

Another literature review reported twenty-seven clinically
significant Kluyvera infections.[9] Their data included un-
derlying conditions including cholelithiasis, bladder carci-
noma, diabetes mellitus, colon adenocarcinoma, pyelonephri-
tis, forearm soft tissue infection, finger soft tissue in-
fection, tenosynovitis, lower urinary tract infection, hep-
atitis B, hepatitis C, cirrhosis, and chronic renal failure.
The source of the organism was found in stool, gallblad-
der fluid, wound exudate, fistula drainage, blood, sternal
wound, urine, and peritoneal fluid. Antibiotics used included
trimethoprim/sulfamethoxazole, ampicillin with gentamicin,
ciprofloxacin, cefotaxime, and ceftriaxone. Patient ages
ranged from eleven months to seventy-five years.

Comorbidities seem to play a large factor in this organism’s
presentation. Malignancy, neutropenia, diabetes mellitus,
chronic liver or renal disease, surgery, and trauma all may
predispose the patient to an opportunistic infection.[9] Our
patient’s chronic alcohol consumption likely predisposed
him to bacteremia and acute cholangitis.

Early identification of this infection is important in order to
initiate appropriate antibiotic therapy. However, there is no
specific site that is favored by this organism and, eing a rare
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infection, it may not be intuitive which antibiotic is appro-
priate.[9] In a study on antimicrobial susceptibility patterns
of Kluyvera ascorbata and Kluyvera cryocrescens, natural
resistance was found with many macrolides, lincosamides,
streptogramins, glycopeptides, rifampin, fusidic acid, line-
zolid, penicillin G, oxacillin, and amoxicillin.[15] In the
aforementioned study by Sarria et al.,[9] gentamicin was the
only agent active against all strains of Kluyvera, but col-
istin, chloramphenicol, and kanamycin were active against
more than ninety percent of strains. In their study they also
reported agents most consistently active in vitro were 3rd

generation cephalosporins, fluoroquinolones, aminoglyco-
sides, imipenem, chloramphenicol, and nitrofurantoin. Other
data shows by production of beta-lactamases, resistance to
ampicillin and 1st and 2nd generation cephalosporins is
common.[7] This study also recommended 3rd generation
cephalosporins, fluoroquinolones, aminoglycosides, tetracy-
cline, aztreonam, and imipenem as treatment options. Once

culture susceptibilities return the antibiotic(s) used to treat
the patient should be tailored to those result.

Our patient received one week of levaquin and metronidazole.
The culture susceptibilities showed ampicillin, cefazolin, and
cefuroxime resistance. There was intermediate resistance
to ceftriaxone. There was susceptibility to cefepime, cefo-
taxime, ceftazidime, gentamicin, zosyn, tetracycline, and
bactrim. Consistent with data already published, Kluyvera
remains susceptible to gentamicin.

4. CONCLUSIONS
We present the first documented case of acute cholangitis
in a patient with Kluyvera cryocrescens bacteremia. The
patient was successfully treated with a course of antibiotics
and laparoscopic cholecystectomy.
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