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Abstract

Introduction: Clostridium difficile infection always manifests as diarrhea associated with antibiotic use. Nevertheless, extraintesti-
nal infections caused by C. difficile are reported. The current report was on a case of C. difficile bacteremia in a 51-year-old male patient
with appendiceal perforation and abscess as well as confirmed cirrhosis.
Case Presentation: The patient was admitted to the infectious diseases department with repeated abdominal pain associated with
fever. His anaerobic blood culture was positive for C. difficile two days after transarterial chemoembolization. The same toxin strain
was isolated from stool four days later. Both of the two isolates were confirmed positive for toxin A (tcd A) and toxin B (tcd B) genes by
polymerase chain reaction, and identified as ST3 by multiple locus sequence typing. The two strains showed the same susceptibility
to the tested antibiotics. The patient was treated with vancomycin intravenously, and got remitted shortly after that. The patient
was discharged with good general health conditions and followed up.
Conclusions: A patient with C. difficile bacteremia presenting with appendiceal perforation and abscess as well as confirmed cirrho-
sis was described, and the microbiological and molecular biological analysis suggested that C. difficile strains isolated from blood
came from gut. It is necessary that clinicians detect C. difficile and/or toxins in patients with long terms antibiotic therapy, in case of
transformation of intestinal flora, which could cause the infection outside the intestinal tract.
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1. Introduction

Clostridium difficile are spore-forming, anaerobic,
Gram-positive bacilli found ubiquitously in nature. It is
transmitted by spores found in low levels in food supply
and environment, and is plentiful in healthcare facilities,
allowing for both nosocomial and community trans-
mission (1). Over the past decades, the morbidity and
mortality of C. difficile infection dramatically increased
both in community and healthcare settings worldwide (2).
Clostridium difficile infection always manifests as diarrhea
associated with antibiotic use (2), and is regarded as the
leading cause of nosocomial diarrhea. Its clinical presen-
tations vary from mild diarrhea to severe complications
of pseudomembranous colitis and toxic megacolon.

Extraintestinal infections caused by these bacteria are
rarely reported, and the reported manifestations include
osteomyelitis (3), reactive arthritis (4), breast abscess (5)

and C. difficile bacteremia (6). The current report was on
a patient with recurrent abdominal pain and fever associ-
ated with appendiceal perforation and abscess and cirrho-
sis; he developed C. difficile bacteremia during hospitaliza-
tion with microbiological evidence, and underwent subse-
quent antimicrobial therapy. Furthermore, microbiologi-
cal and molecular biological evidence of specimens from
blood and stool was observed.

2. Case Presentation

A 51-year-old male patient was transferred from an-
other hospital to the infectious diseases department of
the study hospital with a one-week history of recurrent
abdominal pain associated with fever (temperature up to
39.6°C). He was diagnosed with hypertension, diabetes,
and chronic hepatitis B years ago. He was on medication
for hypertension and diabetes, but not for chronic hepati-
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tis B. A computed tomography (CT) scan showed appen-
diceal perforation with abscess, liver cirrhosis, and a left
ureteric stone with left hydronephrosis. The patient was
treated with latamoxef and ornidazole for five days prior
to being transferred.

After admission, the patient still had fever recurrently
and his laboratory test results were notable for C-reactive
protein (CRP) 201.50 mg/L, white blood cell (WBC) count
18.0× 109/L, and neutrophil count 15.3× 109/L. His abdom-
inal circumference was 114 cm, and the patient had an ob-
viously distended abdomen. On admission, biabenan (300
mg every eight hours) was administered as anti-infective
therapy. Magnetic resonance imaging (MRI) on hospital
day five showed cholecystitis, cirrhosis, and a mass in the
right hepatic lobe considered to be hepatoma, and massive
ascites. Ultrasound-guided drainage of the ascites was per-
formed on hospital day seven, and the drainage-tube was
kept in situ until hospital day 16. Aerobic and anaerobic
cultures of samples from the ascitic fluid yielded negative
findings.

On hospital day 21, B-scan ultrasonography showed
pockets of fluid in the left lower abdomen. On hospital
day 24, the patient experienced fever, emesis, and diar-
rhea. Abdominal MRI showed periappendicular abscess,
small bowel wall thickening, and partial bowel adhesion.
On hospital day 25, another session of ultrasound-guided
drainage of pelvic effusion was performed. A sample of
the drained fluid was cultured, which showed the pres-
ence of Escherichia coli two days later. On hospital day 29,
imipenem and cilastatin sodium (1000 mg every 12 hours)
were administered as anti-infective therapy. The patient’s
symptoms (fever, emesis, and diarrhea) reduced after the
therapy.

On hospital day 32, the patient underwent a session
of transarterial chemoembolization. On hospital day 34,
the patient experienced fever (temperature 38.2°C) with-
out diarrhea, and laboratory parameters were notable for
WBC count 34.3 × 109/L, NE 31.6 × 109/L, procalcitonin >
100 ng/mL, and CRP 127.9 mg/L. Samples were immediately
taken for blood cultures; 72 hours later, blood cultures
showed the presence of anaerobic Gram-positive bacilli,
which showed total anaerobic activity after subculturing
on blood agar for 48 hours. The microorganism was iden-
tified as C. difficile by both VITEK 2 system and Bruker Dal-
tonics MALDI (matrix-assisted laser desorption ionization)
biotyper.

The attending physician changed the antibiotics to in-
travenous vancomycin (500 mg every eight hours) as em-
pirical antibacterial treatment. A stool specimen, which
yielded C. difficile two days later, was sent for culture test-
ing at the same time. Both of the tested strains were posi-
tive for tcd A and tcd B genes by polymerase chain reaction

(PCR) (7). Furthermore, both strains were identified as ST3
by multiple locus sequence typing (8). The antimicrobial
susceptibility results showed that the microorganism was
sensitive to vancomycin (0.50 µg/mL) and metronidazole
(0.38 µg/mL) by the E-test, and the therapeutic schedule of
vancomycin was continued for another five days. On hos-
pital day 42, the patient’s abdominal circumference was 94
cm, and the drainage tube was withdrawn. As the patient’s
condition stabilized, there was no fever, abdominal pain/
distension or other discomfort, and two consecutive blood
cultures yielded negative findings; he was discharged in
good general health conditions on hospital day 50 and fol-
lowed up.

3. Discussion

Clostridium difficile always causes antimicrobial-
associated diarrhea. Extracolonic C. difficile infection is
rare, and the manifestations include osteomyelitis (3),
visceral abscess, reactive arthritis (4), and breast abscess
(5). Clostridium difficile bacteremia is rarely reported. In
the current case, it was speculated that C. difficile invaded
the blood stream from the gastrointestinal tract through
either the portal system or injured colon wall. For the two
strains, from blood and stool, the same toxin profile was
observed, ST type and antibiotic susceptibility pattern. The
cases of Clostridium bacteremia similar to the current one
were reviewed in the PubMed database and listed in Table
1 (5, 9, 10) and Table 2 (10-14) for comparison.

Liver diseases such as cirrhosis and liver cancer could
enhance bacterial invasion from the intestine into blood.
Cirrhosis or liver cancer seems to be the risk factors for
Clostridium bacteremia, especially after local treatment
such as transarterial chemoembolization or percutaneous
intratumor injection (9). The patient experienced a mass
in the right hepatic lobe and cirrhosis obstructed bile flow,
which could cause an increase in the intraluminal pres-
sure, multiplication of the organisms within the duct, and
direct extension through biliary channels to the liver or
seeding into the blood circulation (15).

The current study patient had cirrhosis and liver can-
cer, and his C. difficile bacteremia occurred two days af-
ter transarterial chemoembolization; thus it is thought
that the patient possibly got C. difficile bacteremia through
the portal circulation (9). However, most of the cases
(except case 3) in Table 1 revealed multiple infections af-
ter transarterial chemoembolization. But in case 3 no
pathogen was isolated from stool sample and she had a
left breast hematoma from which C. difficile was isolated.
It seems that the pathogen in blood came from the breast
hematoma. In addition, C. difficile generally exists in the
healthy human colon as a nonpathogenic colonizer (16). It
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seems that the portal system is not a probable pathway for
C. difficile transfer from the digestive tract into the blood-
stream.

The underlying liver cirrhosis was independently as-
sociated with mortality among patients with monomicro-
bial Clostridium bacteremia (17). For such patients, timely
and appropriate therapy may mean the difference between
life and death. In Table 1, all of the patients had severe
liver diseases, liver cancer, hepatic resection, or cirrhosis,
and their ages to that of the current study patient. Among
them, two patients died, one without therapy (case 4) and
the other one with failed antibiotherapy (case 1). In the cur-
rent case, the patient got timely and appropriate therapy,
as did the patient in case 2 that underwent percutaneous
intratumor injection and also underwent hepatic resec-
tion for septic liver necrosis and had a favorable outcome
with antibiotherapy (case 2). It seems that severe liver dis-
eases such as liver cirrhosis are associated with the mortal-
ity of patients with Clostridium bacteremia instead of en-
hanced C. difficile invasion from the intestine into blood
through portal system.

On the other hand, the current study patient devel-
oped appendicitis with perforation, which might have
made him susceptible to C. difficile by direct spread
through the perforation (6, 11). In Table 2, as other cases
of Clostridium bacteremia, spontaneous disruption of gas-
trointestinal wall, caused by bacteria or surgical therapy
(except case 3), was common; the disruption of gastroin-
testinal wall can be a risk factor for C. difficile bacteremia.

Clostridium difficile infection always comes out with
antibiotic-associated colitis and diarrhea, but in Table 2,
four of seven cases (cases 1, 2, 5, 6) did not have diarrhea;
even one of them was diagnosed with constipation (case 7)
when blood cultures yielded C. difficile. Similarly, the cur-
rent study patient had fever without diarrhea when blood
culture was positive for C. difficile. It seems that C. difficile
bacteremia is not necessarily related to C. difficile associ-
ated diarrhea (18).

It is interesting that only two cases had stool culture
after blood culture yield the existence of C. difficile (cases
3 and 4), and one case had positive result of C. difficile of
both stool and blood cultures (case 4). Most of the cases
were tested for C. difficile toxin instead of stool culture.
However, C. difficile toxin tests still have limitations. Posi-
tive toxin tests can only make sure of the existence of tox-
igenic C. difficile. But when the test is negative, there can
be some other situations such as toxin degradation or the
existence of nontoxigenic C. difficile. Since the relationship
between toxigenicity and C. difficile bacteremia cannot be
ascertained, it is not clear if it means that toxin production
is an integrant condition for C. difficile bacteremia or not.

Both of the C. difficile strains isolated from blood and

stool cultures were positive for tcd A and tcd B and were
also identified as ST3 by multiple locus sequence typing.
Strain ST 3 of C. difficile was not the dominant type of C. dif-
ficile in the study hospital (ST 54, 23.0%; ST 35, 19.3%; ST 37,
9.9%) (19). It is most likely that the studied patient was an
asymptomatic carrier of C. difficile, and the anatomic dis-
ruption of the cecum made him susceptible to intestinal
flora transplantation, resulting in transient C. difficile bac-
teremia.

It is believed that long-term use of antibiotics resulted
in transformation of intestinal flora. Clostridium difficile
disseminated into bloodstream through the appendiceal
perforation, and underlying diseases like cirrhosis, liver
cancer, and diabetes promoted the translocation of C. dif-
ficile. Though Clostridium bacteremia can be transient, it
should be approached with caution due to its high risk
of mortality in susceptible hosts with cirrhosis not receiv-
ing appropriate therapy timely (17). Furthermore, C. dif-
ficile may enter distant sites through blood circulation
(20), which means that delayed therapy may cause a wider
range of infection.

3.1. Conclusions

In conclusion, a patient with C. difficile bacteremia pre-
senting with appendiceal perforation and abscess as well
as confirmed cirrhosis was described, and the microbio-
logical and molecular biological analysis suggested that C.
difficile isolated from blood came from gut. It is suggested
that clinicians should detect C. difficile and/or its toxins in
patients with long-terms of antibiotic therapy, in case of
transformation of intestinal flora, which could cause the
infection outside the intestinal tract.

3.2. Limitations of the Case Report

The current case report had limitations: 1) there was
only one case; therefore, the relevant evidence was not suf-
ficient. Attention should be paid to collecting similar cases
in peacetime; 2) the patient’s relevant information was in-
complete, e g, treatment before admission; 3) the current
report was a retrospective study, and the collected data
were not comprehensive enough. That means the conclu-
sion was not verified enough. Therefore, it is hoped that
prospective studies verify or explore and discover the fac-
tors of C. difficile invasion into blood.
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Table 1. Characteristics of Four Patients with Liver Cancer or Hepatic Cirrhosis Developed from Clostridium Bacteremia

Ref Gender/Age, y Infection Time Liver Disease Pathogen Diarrhea Surgical Therapy

de Baere
et al. (9)

F/47 6 d after TACE Liver cancer, Clostridium
perfringens, E. coli,
Streptococcus D

Unknown TACE

de Baere
et al. (9)

F/54 24 h after PIT Liver cancer hepatic
necrosis

Clostridium
perfringens, E. coli,
Enterococcus

Unknown PIT

Durojaiye
et al. (5)

F/39 3 wk of HD Cirrhosisa Clostridium difficile No Repeated abdominal
paracentesis

Suzuki et
al. (10)

M/53 Found dead in house Alcoholic liver
cirrhosis

C. bifermentans,
Enterococcus faecalis,
E. coli, Serratia
marcescens

Yes None

Abbreviations: E. coli, Escherichia coli; HD, hospitalization day; PIT, percutaneous intratumor injection; TACE, transhepatic arterial chemotherapy and embolization.
a The patient had chronic hepatitis C and chronic alcoholic liver disease, computed tomography showed upper abdominal varices and gastroscopy showed varices and
gastritis.

Table 2. Characteristics of Seven Patients with Gastrointestinal Diseases Developed from Clostridium Bacteremia

Ref Gender/Age,
y

Underlying
Diseases

Pathogens
in Blood
Culture

Stool
Culture for

CD

Diarrhea Gastrointestinal
Disruption

Surgical Therapy Outcome

Wolf et al.
(11)

M/83 Chronic
hemodialysis,
coronary artery
disease

CD, E. coli Not
mentioned

No Diverticulitis
with bleeding,
peptic ulcer
disease

Right hemicolectomy
(10 mn prior),
gastrostomy tube
placement

Recovered

Wolf et al.
(11)

M/39 Gastric
adenocarcinoma

CD, Candida
glabrata

Not
evaluated

No Colonic
obstruction with
associated bowel
dilation

Emergent laparotomy Recovered

Byl et al.
(12)

M/78 Trauma CD Negative Yes Not mentioned No Died of
lung

infection

Byl et al.
(12)

M/18 Not mentioned CD Positive Yes Multiple
superficial
ulcerations and
microabscesses

rectosigmoidoscopy Recovered

Cid et al.
(13)

M/3 Non-neutropenic,
thalassemia
minor

CD No
specimen

No Mild
gastrointestinal
signs

Not mentioned Survived

Choi et al.
(14)

M/60 Prostate cancer,
multiple
metastasize

CD Not
mentioned

No Rectal stricture Nephrostomy, loop
ileostomy

Discharged
with no
hope for
recovery

Suzuki et
al. (10)

F/67 Hypertension,
diabetes,
constipation

Clostridium
sp.,

Bacteroides
fragilis,

Bacteroides
sp., K.P

No
specimen

constipation Infectious
enterocolitis

Unknown Died

Abbreviations: CD, Clostridium difficile; K.P, Klebsiella pneumonia.
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