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Abstract
Clostridium difficile infection (CDI) has become a global health challenge, due to the dramatic worldwide 

increase in incidence and severity in the past three decades. Furthermore, the incidence of CDI has increased 
in surgical patients. The surgery itself is a known risk factor, that, together with the postoperative care 
(hospitalization, antibiotic treatment, intensive care unit admission), facilitate the development of CDI. 
Therefore, a matter of paramount importance is the optimization of the management of surgical patients and 
prevention of Clostridium difficile infection. 
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IntroductIon 

Clostridium difficile is an anaerobic, Gram-
positive, spore-forming bacillus responsible for 
the majority of cases of antibiotic-associated di-
arrhea in surgical patients. The spectrum of di-
sease may range from asymptomatic carrier to 
fulminant, life-threating toxic megacolon. The 
typical presentation is diarrhea, which may 

occur at the beginning of the antibiotic therapy, 
including the perioperative dose. Diarrhea may 
be accompanied by abdominal pain, fever, and 
nausea (1,2).

Pathogenesis

Clostridium difficile spores survive the acid 
environment of the stomach and germinate in 
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the intestines (3). The spores act as an environ-
mental repertoire for the bacterium and can fa-
cilitate the spread among patients, as well as 
contributing to the high recurrence rates obser-
ved in CDI. The primary toxins produced by the 
bacteria are toxin A and B, that act as glucosyl-
transferases, promoting the activation of Rho 
GTP-ases, leading to disorganization of the 
cytoskeleton of the colonocyte, and eventually 
cell death (4). In addition to the two toxins A 
and B, some strains produce a third toxin, known 
as binary toxin.

risk factors

There are three general categories of risk 
factors: host factor, which refer to age (over 65 
years), co-morbidities, immune status, in-
flammatory bowel diseases; exposure to Clostri-
dium difficile spores - community sources, hos-
pitalization; factors that disrupt normal colonic 
microbiome, such as surgery and antibiotics.

The disruption of the intestinal flora provi-
des the perfect setting for proliferation and to-
xin production of C. difficile spores. Although 
almost all antibiotics have been associated with 
CDI, third-generation cephalosporins, clin-
damycin, fluoroquinolones and penicillin are 
considered to pose the greatest risk (5). It is well 
known that combinations of antibiotics can al-
ter the gastrointestinal bacterial community 
structure and it can lead to antibiotic-associated 
diarrhea, including a marked reduction of many 
butyrate-producing bacterial members of the 
Clostridiaceae family, essential for colonic 
health. Antibiotics, by altering the intestinal mi-
crobial communities, affect the intestinal meta-
bolome, meaning the total number of metaboli-
tes in the intestine, playing an important role in 
fatty acid, steroid, sugar, amino acid, bile acid 
and eicosanoid metabolism (5).

There is a link between CDI and surgical in-
terventions. Recent reports have demonstrated 
that elderly and immunocompromised patients 
undergoing surgical interventions are most li-
kely under treatment with widespread broad-
spectrum antibiotics, explaining the increasing 
incidence of C. difficile infection during the last 
decades (6). 

Diarrhea is one of the most common symp-
toms among Intensive Care Unit (ICU) patients; 
the majority of cases are noninfectious and 
associated with complications of enteral fee-
ding. According to recent studies, at least one 
out of ten patients with diarrhea are diagnosed 
with CDI. Clostridium difficile infection has a 

particular impact on ICU patients, leading to a 
higher rate of mortality; nevertheless, these pa-
tients have underlying conditions, more comor-
bidities and need more intensive care (7). 

Infection prevention and control

To control an infection, it is necessary to 
have a strategy to control the infection 
outbreaks. The strategy should include a bundle 
approach including antibiotic stewardship, iso-
lation measures, environmental disinfection 
and as simple as hand hygiene of the medical 
staff.

Antibiotic stewardship refers to choosing an 
appropriate antibiotic in optimized dose and 
duration, that will prevent or cure CDI. Recently, 
it has been proved that administration of me-
tronidazole a day before surgery has reduced 
the risk of infection with Clostridium difficile in 
the postoperative period. A significant expected 
impact on the incidence of CDI is the reduction 
of cephalosporins and quinolones, an important 
target for stewardship programs.

C. difficile carriers should be isolated, even if
the patient is asymptomatic, proper precauti-
ons should be taken even before diagnostic la-
boratory test confirmation. Contact precautions 
in CDI will be maintained until the resolution of 
diarrhea, which is demonstrated by the passage 
of formed stool for at least 48h (8). 

The keystone of the prevention of CDI is 
hand hygiene with water and soap. The Euro-
pean Society of Clinical Microbiology and Infec-
tious Diseases (ESCMID) study group for C. diffi-
cile (ESGCD) published a set of guidelines 
regarding measures for prevention of C. diffici-
le: to use a personal protective equipment (glo-
ves and gowns); to introduce daily environmen-
tal sporicidal disinfection and terminal 
disinfection of rooms of patients with CDI; edu-
cation of the healthcare workers on prevention 
of CDI to enhance their knowledge and skills on 
prevention strategies (9).

The diagnosis of C. difficile infection should 
be based on clinical signs and symptoms, in 
combination with laboratory tests. It is recom-
mended to perform stool testing only on diarr-
hea stools from at-risk patients: patients that 
had more or at least 3 loose stools in 24 h, with 
no obvious alternative explication. An accepta-
ble alternative to stool specimen analysis, in 
case of patients with ileus who are unable to 
produce a specimen, are polymerase chain re-
action testing of perirectal swabs (9). In addition 
to the laboratory testing, the patient can take a 
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series of imaging testing: CT scan in Clostridium 
difficile colitis, endoscopy - it can deliver a rapid 
diagnosis if pseudomembranes are visualized. 
Nevertheless, the use of endoscopy is rarely re-
commended in the setting of colitis, because of 
the high risk of perforation (10).

Antibiotic therapy

First of all, when CDI is suspected, all unne-
cessary antibiotic agents will be discontinued. In 
mild-to-moderate cases, it is believed that oral 
metronidazole 500 mg three times per day for 
10 days may be a successful treatment. Althou-
gh metronidazole may be associated with more 
frequent side effects, in patients with an initial 
episode of non-severe CDI it is preferred, when 
access to vancomycin or fidaxomicin is limited 
(11-12). However, recent data have suggested 
an overall superiority of vancomycin to metroni-
dazole for treatment of patients with CDI. Oral 
vancomycin 125mg four times a day for 10 days 
is recommended as first choice also for modera-
te cases (9).

In patients in whom oral antibiotics cannot 
be administrated, it is not recommended the in-
travenous administration. Intravenous van-
comycin has no effect on CDI since the antibiotic 
is not excreted into the colon. A good alternati-
ve is vancomycin enema, especially for patients 
who cannot tolerate oral preparation - patients 
with ileus (12). In surgical patients with Hart-
mann resection, ileostomy, trans-stoma van-
comycin may also be effective.

A valid alternative to vancomycin may be fi-
daxomicin administrated 200mg twice a day for 
a period of 10 days. Recent data showed that 
fidaxomicin is useful for patients who are consi-
dered at high risk of recurrence.

Patients with severe C. difficile infection, ful-
minant colitis, that progresses to systemic toxi-
city, and patients with organ failure require 
early surgical intervention. Nevertheless, emer-
gency surgery for fulminant colitis will increase 
the mortality; bad prognostic factors are pro-
longed preoperative intubation, acute renal fai-
lure, multiple organ failure (13). In these cases, 
before surgery, patients with fulminant colitis 
should be treated with high doses of van-
comycin, oral and enema, in combination with 
intravenous metronidazole.

An effective option for patients with multiple 
recurrences of CDI with failure of antibiotic 
treatment, may be the fecal microbiota trans-
plant (FMT). Although fecal microbiota trans-
plant has great success rates with long term du-
rability, some disadvantages still exist (14): the 
laborious manipulation of feces and the enteral 
administration, the big costs of preparing the 
samples, making this treatment likely unattrac-
tive for both patients and physicians. The en-
capsulated preparation of FMT is a less invasive 
and also improved concept, that recently has 
had success.

conclusIons

Clostridium difficile infection has become a 
global public challenge, do to the increase of in-
cidence worldwide, esspecially among surgical 
patients. Therefore, a better management of 
the disease by optimization of the perioperative 
treatment, postoperative care, immediate dia-
gnosis of CDI and implementation of infection 
prevention and control strategies are of grea-
test importance in controlling this challenging 
infection.
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