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Summary 
Clostridium difficile  has become a common healthcare-
associated infection over the past few years and gained 
more attention. C. difficile was estimated to cause almost 
half a million infections in USA in 2011 and 29 000 died 
within 30 days of the initial diagnosis. Although colitis 
due to C. difficile is the most common presentation, there 
have been reported cases of extraintestinal infections. As 
per our review of literature, this is the third reported case 
of liver abscess due to the organism.

Background
Clostridium difficile incidence is gradually increasing 
over the past few years and several measures are 
taken by hospitals to prevent the infection due high 
disease related morbidity and mortality as reported 
by Fernanda et al.1 This case reflects a need to take 
the infection even more seriously due to its ability 
to form abscesses and cause other extraintestinal 
infections.2–4 Extraintestinal C. difficile has a very 
high mortality rate. There have also been reported 
cases of bacteraemia due to the infection. We 
present a case of liver and pancreatic abscesses due 
to C. difficile. This case report also includes a brief 
discussion on the prior reported cases of extraintes-
tinal C. difficile infection.

Case presentation
A 63-year-old man was admitted to an outlying 
hospital after he presented with acute abdominal 
pain associated with nausea and vomiting. His 
medical history was significant for hypothyroidism, 
gastro-oesophageal reflux disease and hyperten-
sion. On admission, the patient was noted to have 
elevated lipase of 6800 units/L. There was no history 
of cholelithiasis or cholecystectomy. Social history 
was non-significant with no reported alcohol abuse, 
smoking or illicit drug use. Patient reported no prior 
episodes of pancreatitis. The patient denied any 
diarrhoea and bloody stool prior to the admission. 
He was noted to have persistent fever on admission. 
A CT of the abdomen was obtained that showed 
findings consistent with acute pancreatitis without 
necrosis (figure 1). He had a drop in haemoglobin 
and was transferred to our facility with concerns 
of acute haemorrhagic pancreatitis. The patient also 
had worsening abdominal pain associated with it. 
Repeat imaging was performed that showed find-
ings consistent with necrotising pancreatitis with no 

concerns for haemorrhagic pancreatitis and he was 
started on piperacillin-tazobactam (figure 2). By day 
5 of hospitalisation, the patient developed watery 
diarrhoea. Stool PCR testing was done and resulted 
positive. Real time stool PCR testing against toxin 
B producing gene tcdB is a sensitive and specific 
test now used in USA for detecting C. difficile toxin 
production.4 The test has the advantage of being 
available within 1 hour. The patient was started on 
oral metronidazole 500 mg every 8 hours for first 
episode of C. difficile colitis. With no improvement 
in symptoms and worsening diarrhoea over the 
next few days, antibiotic coverage for C. difficile 
infection was switched to oral vancomycin 250 mg 
four times a day. Diarrhoea gradually improved and 
the patient was discharged to inpatient rehabilita-
tion with subsequent discharge back home.

The patient had other complications related to 
severe pancreatitis during his hospital stay, such as 
acute respiratory distress syndrome, bilateral pleural 
effusions, pseudocyst formation and acute splenic 
vein thrombosis. He was started on coumadin for 
splenic vein thrombosis prior to discharge. The plan 
on discharge was to repeat CT of the abdomen in 
1 month with possible drainage of pseudocyst if 
needed.

The patient returned to the emergency room 
within a week of discharge with fever and chills. 
His chief complaint was severe right-sided back 
pain. Stool PCR testing does not differentiate 
between active toxin production and asymptomatic 
carriers and therefore is recommended for testing 
in patients with more than three loose stools over 
24 hours duration. As during this admission, our 
patient did not report loose stool, a repeat stool 
PCR testing was not done. He denied any short-
ness of breath or productive cough. A repeat CT 
of the abdomen was done that showed fluid and 
air collection within the pancreas consistent with 
an infected pseudocyst, a large low-density subcap-
sular hepatic fluid collection (figure 3). The patient 
was again admitted in the intensive care unit (ICU) 
with hypotension on admission. He was started on 
meropenem 1 g every 8 hours for empirical treat-
ment of intra-abdominal infection. Interventional 
Radiology Service was consulted, and percutaneous 
drains were placed into both fluid collections, with 
drainage of brown opaque fluid. He continued 
to have worsening abdominal distension while 
admitted in the ICU and repeat third CT of the 
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abdomen was done that showed extraluminal, loculated large 
fluid and gas collection within the ventral abdomen, concerning 
for hollow viscus perforation (figure 4). Surgery was consulted. 
The patient was taken for emergent exploratory laparotomy and 
was found to have generalised peritonitis with noted stool in the 
peritoneal cavity, originating from perforated sigmoid colon near 
the rectal margin. He underwent partial colectomy followed by 
diverting colostomy.

Anaerobic fluid culture from the liver abscess drainage and the 
pancreatic drainage grew heavy C. difficile and Candida glabrata 
on day 5. C. difficile bacteria were grown on selective agar media 
containing cycloserine-cefoxitin and was incubated in anaerobic 
jars at 35°C. Two sets of blood cultures on admission remained 
negative.

Figure 1  Coronal view of contrast-enhanced CT demonstrating 
inflammatory changes of the pancreas consistent with acute 
pancreatitis.

Figure 2  Coronal view of contrast-enhanced CT demonstrating 
development of necrotising pancreatitis (left arrow).

Figure 3  Coronal view of contrast-enhanced CT demonstrating fluid 
and air collection in the pancreatic region consistent with infected 
pseudocyst (down arrow) and low-density subcapsular hepatic fluid 
collection consistent with hepatic abscess (right arrow).

Figure 4  Coronal view of contrast-enhanced CT demonstrating 
extraluminal loculated large fluid and gas collection within the ventral 
abdomen consistent with hollow viscus perforation.
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Polymicrobial growth from abscesses in the setting of acute 
sigmoid rupture pointed towards need for antimicrobial coverage 
against known pathogens as well as other usual intra-abdominal 
pathogens. Intravenous metronidazole at 500 mg every 6 hours 
was added to meropenem 1 g intravenously every 8 hours for 
empirical coverage of intra-abdominal organisms. Intravenous 
vancomycin 1250 mg every 12 hours was started for additional 
intra-abdominal coverage and potential benefit with regard 
to extraluminal C. difficile infection. Intravenous micafungin 
100 mg every 24 hours was started to cover for Candida infec-
tion. Intravenous vancomycin was switched to per oral vanco-
mycin once the patient had a functional colostomy and able to 
take oral medications. Repeat body fluid cultures were negative 
for gram-negative bacteria. Antibiotic coverage was switched 
to intravenous micafungin and oral flagyl for total 8 weeks of 
empirical treatment.

Our patient had a prolonged hospital stay with several drains 
and lavages done. Due to multiple interventions, his hospital 
stay was further complicated after his pancreatic drain was 
lavaged and the patient developed gastroduodenal artery rupture 
controlled with acute embolisation.

Treatment
The patient was started initially on meropenem 1 g every 8 hours 
for empirical treatment intra-abdominal infection. On polymi-
crobial growth from abscesses antibiotic coverage was expanded 
with addition of intravenous metronidazole at 500 mg every 
6 hours for empirical coverage of enteric bacteria. Intravenous 
vancomycin 1250 mg every 12 hours was started for additional 
extraluminal C. difficile coverage and micafungin 100 mg intra-
venously every 24 hours was started to cover for Candida infec-
tion. Antibiotic coverage was finally switched to intravenous 
micafungin and oral metronidazole for total 8 weeks of empir-
ical treatment.

Outcome and follow-up
The patient was discharged back to inpatient rehabilitation and 
finally to home. Due to prolonged hospital stay patient was 
closely followed out patient by infectious disease specialist, 
surgeon and gastroenterologist. Monthly CT abdomen was 
done over next 3 months to follow resolution of pancreatic fluid 
collection.

Discussion
C. difficile is an anaerobic, spore-forming, gram-positive rod 
and it was recognised as a cause of colitis by Hall and O’Toole 
in 1935.5 Since its identification, the bacteria has been increas-
ingly identified as leading cause of healthcare acquired infection. 
Carroll and Bartlett described the recent advances in detection 
of infection and changing epidemiology with dramatic increase 
in rates and severity of C. difficile infection noted due to emer-
gence of new hypervirulent strain notably NAP1/BI/027.6 It has 
been reported that 3% of adults can be healthy asymptomatic 
carriers.7

Any medication that disrupts the normal bowel flora can 
increase C. difficile infection and some antibiotics such as fluo-
roquinolones have emerged as the cause of this imbalance.8 Min 
and Kim have also described the proton pump inhibitors as a risk 
factor for recurrence of C. difficile infection -associated diar-
rhoea.9

Extraintestinal C. difficile has been reported in literature, 
but the extension of the infection beyond intestinal infection 
has not been well understood and finding the organism at 

extraintestinal site often is a surprise. Usually, extraintestinal 
C. difficile infections are found in conjunction with other 
microbials. Increasing evidence of extraintestinal infection 
due to Clostridium should be seen as a warning sign. Dauby 
et al recently reported a case of monomicrobial bacteraemia 
due to C. difficile and recognised the strain as ribotype 002.10 
C. difficile bacteraemia has been reported in 27 adult patients 
with gastrointestinal disease through 2011 and most of these 
cases involved polymicrobial bacteraemia.3 11 12

Extraintestinal infection due to C. difficile is a rare finding 
and usually reported in case reports. Mattila et al did a 
single-centre study over 10-year period and only 0.17% of 
the cases were reported to be extraintestinal.13 As reported in 
this study, 81% of the cases were inpatient and had received 
antibiotics which increased the risk of infection. Our patient 
presented with hepatic and pancreatic abscess with poly-
microbial infection. With the findings of sigmoid perfora-
tion, we consider the cause of infection being translocation 
of bacteria across the gastrointestinal lumen due to colonic 
inflammation with direct seeding of the site. Direct spread of 
C. difficile from the intestine has been reported in previous 
case reports as well.14–16 Intra-abdominal spread of infection 
was suspected due to transient bacteraemia in a case of alco-
holic cirrhosis with C. difficile isolated from ascitic fluid, but 
in our patient, blood cultures remained negative.13

Other reported extraintestinal infections include prosthetic 
joint infections,17 18 osteomyelitis,19 20 splenic abscess,21–23 brain 
abscess,24 pericardial fluid25 and pleural fluid infections.26 Reac-
tive arthritis due to C. difficile has been reported as well.27–30

C. difficile is rarely identified as a cause of pyogenic 
liver abscess. As per our PubMed literature search, this is 
the third reported case of liver abscess due to C. difficile. 
Sakurai et al and Ulger et al have reported liver abscess 
due to the organism, and this is a very rare finding.31 32 
Sakurai et al reported a case of monomicrobial infection in 
a 75-year-old woman who had a prior drainage of haem-
orrhagic liver cyst and was readmitted 2 years later with 
fever. There was no reported diarrhoea in the patient. The 
culture from purulent drainage sample reportedly grew the 
bacteria. They reported local instillation of vancomycin 
1500 mg every 8 hours during hospitalisation followed by 
oral metronidazole therapy.31 Our patient did not receive 
local instillation of antimicrobials and was different from 
these prior reported cases due to polymicrobial growth 
from abscess fluid. Ulger et al reported another case of liver 
abscess in a 80-year-old, non-hospitalised woman who had 
no reported diarrhoea or antibiotic use prior to diagnosis 
of multiple liver abscesses due to the organism.32 Though 
our patient had the well-known risk factors of recent hospi-
talisation and antibiotic use prior to the extraintestinal 
manifestations, increased reporting of abscesses due to the 
organism in the absence of diarrhoea is a concerning finding 
and may be a sign of emergence of new toxigenic strains in 
the asymptomatic carriers.

The identified risk factors for extraintestinal infections 
are immunocompromised status, recent multiple antibiotic 
exposure and recent hospitalisation. In addition to these 
well-known risk factors, Mutlu et al reported altered colonic 
microbiome in alcoholics which was noted to be similar to 
enteritis due to C. difficile colitis suggesting alcohol abuse as 
possible risk factor for C. difficile infection.33 34 Our patient 
developed extraintestinal infection due to several risk factors 
including prolonged hospitalisation and recent broad spec-
trum antibiotic use.
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Learning points

►► Clostridium difficile is a known cause of colitis and is 
increasingly reported as the cause of extraintestinal 
infections. Intra-abdominal infections are the most common 
extraintestinal site.

►► Extraintestinal infections have high mortality rate.
►► The identified risk factors include broad-spectrum antibiotics 

and prolonged hospitalisation. Antimicrobial stewardship 
has the potential to reduce the incidence of C. difficile colitis 
and therefore the extraintestinal complications.
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