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Abstract
Klebsiella oxytoca (K. oxytoca) is a causative organism for hemorrhagic antibiotic-associated colitis. K. oxytoca infection is 
a typical example of microbial substitution diseases caused by exposure to antibiotics prior to the onset of diarrhea. Here, we 
repot a case with ileitis associated with K. oxytoca infection in the absence of preceding antibiotic treatment. Interestingly, 
abdominal computed tomography revealed wall thickening of the ileum and hepatic portal venous gas (HPVG). K. oxytoca 
was isolated from the stool. This very elderly patient had been treated with azathioprine for long-standing history of ulcera-
tive colitis. Immuno-compromised state of this patient was considered to allow overgrowth of K. oxytoca in the small bowel 
to cause not only ileitis but also HPVG.
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Introduction

Klebsiella oxytoca (K. oxytoca) is a Gram-negative bacte-
rium ubiquitously present in the soil and water [1]. This 
bacterium is a resident of the gut in a significant popula-
tion of healthy individuals and considered as a constituent 
of the normal intestinal microflora [2]. It should be noted 
that K. oxytoca constitutively expresses β-lactamases con-
ferring resistance to penicillin [1] and that antibiotic treat-
ment sometimes results in colonic overgrowth of K. oxy-
toca leading to the development of hemorrhagic colitis [3]. 
Thus, preceding antibiotic treatment is a prerequisite for the 
conversion of K. oxytoca from a commensal symbiont to a 
pathobiont with the ability to induce hemorrhagic colitis. 
Now it is generally accepted that K. oxytoca is a causative 
organism of hemorrhagic antibiotic-associated colitis [4].

Hepatic portal venous gas (HPVG) is associated with life-
threatening abdominal diseases [5]. Survival and prognosis 
of patients exhibiting HPVG depend upon the underlying 
etiologies. More than 70% cases with HPVG are associated 

with bowel necrosis, which explains the high mortality rate 
[5, 6]. Thus, we need to consider the possibility of urgent 
surgical intervention upon encounter with patients exhibit-
ing HPVG [7]. Here we present a case exhibiting HPVG on 
computed tomography (CT). Surprisingly, the development 
of HPVG in this case was associated with K. oxytoca infec-
tion in the absence of preceding antibiotic treatment.

Case report

An 87-year-old female with a past history of ulcerative coli-
tis (UC) was admitted to the hospital for watery diarrhea, 
abdominal pain and vomiting. She was diagnosed as UC 
at 65 year old and then treated with 5-aminosalicylic acid 
(2400 mg/day) and azathioprine (100 mg/day). Physical 
examination revealed normal blood pressure (132/64 mmHg) 
with tachycardia (96 /min) and normal body temperature. 
The abdomen was tender without any sign of peritoneal 
inflammation. Blood examinations on admission revealed 
mild elevation of serum level of C-reactive protein (CRP) 
accompanied by leukocytosis and thrombocytosis (Table 1). 
Mild anemia probably caused by azathioprine was also seen. 
Coagulation tests, renal function tests and liver function tests 
were normal. 2 days after the admission, her serum level of 
CRP was markedly increased up to 10.2 mg/dL (Table 1). 
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These results of physical and blood examinations suggested 
the presence of viral or bacterial enterocolitis.

CT was performed to determine the sites of inflammation 
in the gastrointestinal tract on admission. Wall thickening 
of the ileum was seen in contrast-enhanced CT, suggest-
ing the presence of ileitis (Fig. 1a). Accumulation of gas in 
the left lobe of the liver was seen (Fig. 1b). Accumulation 
of the gas was distributed in the peripheral sites of the left 
lobe (Fig. 1b). The presence of gas was not detected in the 
bowel wall or in the extra-hepatic portal vein. This periph-
eral gas distribution was fully consistent with that of HPVG. 
The presence of bowel ischemia or necrosis was unlikely 
since formation of closed-loop obstruction, bowel wall 
hypo-enhancement, colon decompression, or ascites was not 
detected on CT [8, 9]. Moreover, exacerbation of UC was 
also unlikely since no abnormal findings were seen on her 
entire colon on CT. Based on these findings, she was diag-
nosed as ileitis accompanying HVPG due to gas-producing 
bacteria and then treated with Flomoxef (1.0 g/day).

Intravenous fluid and antibiotics therapy improved her 
symptoms. Both HPVG and the wall thickening of the ileum 
disappeared on CT 4 days after the admission. Moreover, 
her serum level of CRP was markedly decreased (1.3 mg/
dL) 7 days after admission. K. oxytoca was isolated from her 

stool obtained on admission, whereas no other pathogenic 
bacteria including Clostridium difficile were isolated from 
her stool or blood. The bacterial burden of K. oxytoca was 
not so high since less than 10,000 colonies of this bacterium 
were detected in her feces. She had not been treated with 
antibiotics before admission. Colonoscopy was performed 
6 days after admission. Mucosal appearance at colonoscopy 
revealed a partial loss of normal vascular patterns and ulcer 
scars in the transverse colon and rectum corresponding to 
mild disease activity and score 1 in Mayo score of endo-
scopic severity of disease. The terminal ileum was intact. 
She was finally diagnosed as K. oxytoca-associated ileitis 
exhibiting HVPG in the absence of preceding antibiotic 
treatment.

Discussion

K. oxytoca is a causative agent of hemorrhagic antibiotic-
associated colitis [4]. β-lactamases constitutively expressed 
by K. oxytoca confer resistance to penicillin and thereby 
induce colonic overgrowth of this bacterium after antibiotic 
treatment [1]. Such overgrowth of K. oxytoca mediates the 
development of hemorrhagic colitis through the production 
of cytotoxins [4]. Thus, preceding antibiotic treatment con-
verts the bacterial property of K. oxytoca from a commensal 
symbiont to a pathobiont with the ability to induce hemor-
rhagic colitis. It is now generally accepted that hemorrhagic 
colitis due to K. oxytoca infection is a typical example of 
microbial substitution diseases in parallel to pseudomem-
branous colitis due to Clostridium difficile infection (CDI) 
[10]. Here, we report a case with ileitis associated with K. 
oxytoca infection in the absence of exposure to antibiotics 
prior to the onset of diarrhea. This case is unique in that K. 
oxytoca exerts its pathogenicity in the absence of antibiotic 
treatment and thus ileitis due to K. oxytoca infection did not 
occur as a microbial substitution phenomenon.

One question arising from this case is the mechanisms 
accounting for the development of pathogenic K. oxytoca 
infection without the exposure to antibiotics. In this regard, 
this very elderly (87 years old) patient was treated with aza-
thioprine, an immunomodulator, for UC. Thus, this patient 
was considered as an immuno-compromised host. Therefore, 
it is likely that the immuno-suppressive state might allow 
overgrowth of K. oxytoca even in the absence of exposure 
to antibiotics. In line with this idea, recent animal studies 
show that colonic expansion of K. oxytoca associated with 
cancer cachexia, another type of the immuno-compromised 
state, plays pathogenic roles through impairment of gut bar-
rier function [11].

HPVG is caused by various gastrointestinal disorders 
[5]. As for the pathogenesis of HPVG, two mechanisms 
have been proposed [7]. First mechanism is that elevated 

Table 1   Laboratory data

Day 0 Day 2

WBC (×103/μL) 10.23 8.48
RBC (×106/μL) 2.89 2.79
Hb (g/dL) 10.5 10.1
Ht (%) 31.0 29.7
Plt (×104/μL) 48.2 47.1
PT (%) 103.4 92.9
APTT (s) 25.9 Not examined
D-dimer (μg/mL) 0.9 Not examined
FDP (μg/mL) 3.7 5.5
CRP (mg/dL) 0.136 10.200
TP (g/dL) 5.8 5.6
Albumin (g/dL) 3.6 3.1
T-Bil (mg/dL) 0.6 0.7
AST (U/L) 17 16
ALT (U/L) 8 7
LDH (U/L) 181 190
CPK (U/L) 161 61
γ-GTP (U/L) 8 8
Amy (U/L) 55 40
BUN (mg/dL) 15 26
Cr (mg/dL) 0.73 0.96
Na (mmol/L) 139 138
K (mmol/L) 4.9 4.7
Cl (mmol/L) 104 101
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intramural pressure by bowel distension leads to the entrance 
of intraluminal gas into the venous circulation in the dam-
aged intestinal mucosa. Second mechanism is that gas-pro-
ducing bacteria invade into the submucosa and then enter 
into the portal venous system [7]. Given the fact that no 
findings highly suggestive of bowel obstruction or ischemia 
were detected on CT, translocation of gas-producing bacteria 
into the portal circulation was considered to be a primary 
mechanism for the development of HPVG in this case. In 
this regard, a H2 gas-producing K. oxytoca strain was iso-
lated from a hot spring [12, 13]. Moreover, a case of air-
filled liver abscess caused by K. oxytoca infection was also 
reported [14]. Thus, it is possible that infection with certain 
K. oxytoca strain with the ability to produce gas may be 
involved in the development of HPVG in this case. Con-
firmation of this idea awaits future studies addressing the 
ability to produce gas and cytotoxins in K. oxytoca strains 
isolated from the blood and stool in patients.

We need to maintain a high index of suspicion for 
CDI in UC since the incidence of CDI is increasing in 
UC patients [15, 16]. Moreover, CDI can occur in UC 
patients even in the absence of prior antibiotic use [15]. 
Thus, exclusion of CDI is recommended in UC patients 
presenting watery diarrhea although Clostridium difficile 

was not detected in stool culture in this case. Detection of 
CD toxins in the feces is very useful for rapid diagnosis 
of CDI [15, 16].

Different from a typical case with hemorrhagic antibiotic-
associated colitis due to K. oxytoca infection, this patient 
did not manifest bloody stool in her clinical course. Such 
lack of hemorrhage raises the possibility that detection of 
K. oxytoca from the feces means isolation of the patient’s 
commensal bacterium rather than the pathogenic bacterium. 
In addition, K. oxytoca had not been isolated from the blood 
in this case. Thus, we need to be cautious regarding the 
interpretation of pathogenicity of K. oxytoca in this case. 
However, it is also possible that lack of hemorrhage does 
not necessarily exclude K. oxytoca infection since clinical 
manifestations or pathogenic roles played by this bacterium 
have been poorly defined in the absence of preceding anti-
biotic treatment. Although both bacterial and host factors 
are involved in the conversion of K. oxytoca from a com-
mensal symbiont to a pathobiont [1], the preceding antibiotic 
treatment has been identified as the only host factor for this 
conversion [4]. Whether the immuno-compromised state can 
be regarded as another risk factor in addition to the antibi-
otic treatment requires further accumulation of cases with K. 
oxytoca infection in the immuno-compromised hosts.

Fig. 1   Abdominal computed tomography on admission. Wall thick-
ening of the ileum (a) and accumulation of peripheral gas in the left 
lobe of the liver (b) were seen in the contrast-enhanced computed 

tomography. Distribution pattern of gas was consistent with that of 
hepatic portal venous gas
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In conclusion, we report a case with K. oxytoca infection 
in the absence of exposure to antibiotics prior to the onset of 
diarrhea. Translocation of gas-producing K. oxytoca into the 
portal circulation might be involved in the development of 
HPVG in this case. We need to bear in mind a possibility of 
K. oxytoca infection in an immuno-compromised host even 
in the absence of preceding antibiotic therapy.
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