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Abstract

Clostridium difficile infection (CDI) is
one of the most common intestinal infection
often requiring hospitalization. Several risk
factors are associated with the development
of CDI with antibiotic treatments being the
most common. Diagnosis is based on clini-
cal suspicion, (typical symptoms associated
with risk factors) and confirmatory tests,
both of which are often inadequate leading
to underestimation of the disease.

The management of CDI is based on
fluid and nutritional support, avoidance of
predisposing conditions and therapeutic
interventions.

Therapy consists mainly in antibiotics
with vancomycin and metronidazole being
the most used, the former is usually
reserved for severe cases or when metron-
idazole cannot be used. Evidence is increas-
ing about the use of fidaxomicin, which is
as effective as vancomycin but associated
with lower rates of recurrences.

Lastly, fecal microbiota transplantation is
now recommended by most guidelines for
recurrent CDI obtaining extremely higher effi-
cacy in comparison to standard treatments.

Diagnosis and prevention

Clostridium difficile infection (CDI) is
one of the most prevalent intestinal infection
in western countries with a reported point-
prevalence of 17.2-19.0 per 10,000 patient
bed-days in Europe.1 Furthermore, it has to be
noted that occurrence of CDI is often under-
estimate due to inadequacy of standardizes
testing and lack of clinical suspicion.1

Occurrence and spreading of CDI can be
significantly limited by introduction of pre-
vention measures. The most important ele-
ments are early recognition of CDI in
patients with known risk factors, use of
appropriate diagnostic tests and communica-
tion to the staff members of positive cases.
Once CDI is diagnosed isolation precautions,
protective clothing and appropriate cleaning

of environmental and medical equipment are
recommended. Alternatively, disposable sin-
gle-use equipment can be used. Affected
patients should be isolated in a single room
or together with other patients diagnosed
with CDI. Commonly, contact precautions
should be continued for 48 h from symptoms
resolution. Antibiotic stewardship and infec-
tion control programs are recommended as
they are proven to be effective in reducing
CDI incidence. However, routine screening
for CDI in asymptomatic patients is discour-
aged as treatment of CD carriers is not rec-
ommended and antibiotic therapy is not
effective in eliminating carriage. 

Treatments

The principles of CDI management are
discussed in the latest European2 and
American guidelines.3 Management of CDI
relies on three points: fluid and nutritional
support, avoidance of predisposing condi-
tions and therapeutic interventions.

Predisposing conditions include use of
non-CDI specific antibiotics and proton-
pump inhibitors, which should be discontin-
ued once CDI is diagnosed. All antibiotics
can be associated with CDI, even CD-specif-
ic antibiotics. However, the most common
antibiotics associated with development of
CDI are clindamycin, cephalosporins and
fluoroquinolones. Independently from the
used agent, combination of two or more
antibiotics as well as prolonged therapies
also increase the risk of CDI. 

Therapeutic interventions mainly involve
the use of antibiotics. Recently, however,
modulation of gut microbiota, especially by
means of fecal microbiota transplantation
(FMT), has proven to be a valuable therapeu-
tic option, in particular, for recurrent CDI.

Severity assessment of CDI is of para-
mount importance as the treatment choice is
based also on this parameter. Severe CDI is
defined variably by the presence of one or
more of the following: fever, hemodynamic
instability and shock, respiratory failure,
peritonitis, ileus, marked leukocytosis,
renal function impairment, elevated serum
lactate, reduced serum albumin.

In case of the first episode of non-severe
CDI the recommended first line treatment
consist of oral metronidazole. Other accepted
regimens are oral vancomycin and fidax-
omicin. Oral vancomycin is usually reserved
for severe cases as it appears to be more
effective. Oral vancomycin is also preferred
in non-severe CDI in case of intolerance or
allergy to metronidazole or in case of preg-
nancy or breastfeeding.

Furthermore, there is concern of

increasing growth of vancomycin resistant
enterococci with vancomycin use, whereas
administration of metronidazole and, espe-
cially, fidaxomicin seems to be correlated
with a lower risk. Finally, it has to be kept
in mind that a course of metronidazole is
considerably cheaper than a course of van-
comycin. Notably, in case of non-severe
CDI clearly associated with antibiotic ther-
apy a wait and see strategy, consisting in
discontinuation of the inducing antibiotic
and close monitoring for 48 h, might be pur-
sued. Conversely, American guidelines
advocate initiating empirical therapy for
CDI regardless of laboratory test result.

Severe CDI is best managed with the
administration of oral vancomycin. The rec-
ommended dosage of oral vancomycin is
125 mg four times a day for 10 days. An
alternative is represented by fidaxomicin,
which proved to be not inferior in compari-
son to vancomycin however, data is still
scant about its use in case of life-threating
disease. Conversely, in the context of severe
disease, metronidazole administration is
discouraged as the cure rates appear to be
lower in comparison to vancomycin. 

Data about the use of fidaxomicin in
CDI is increasing with promising results. In
fact, a recent meta-analysis evaluated the
efficacy of fidaxomicin in comparison to
vancomycin and metronidazole in CDI.4

Two phase 3 RCTs comparing fidaxomicin
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and vancomycin were included. For com-
parison between fidaxomicin and metron-
idazole indirect data were obtained from 3
studies confronting metronidazole and van-
comycin as direct evidence is not available
yet. Results indicate similar cure rates for
fidaxomicin in comparison with van-
comycin even after stratification for disease
severity. However, lower recurrence rates
were observed for fidaxomicin in compari-
son with vancomycin. 

Similar conclusions were drawn for com-
parison between fidaxomicin and metronida-
zole from the indirect data available.

Based on these results cost-efficacy
studies were carried and results indicate that
fidaxomicin is cost-effective in patients
with severe CDI or with a first recurrence
of CDI.5

When oral administration of antibiotics
is not feasible intravenous administration of
metronidazole is the preferred choice, pos-
sibly in conjunction with intracolonic or
nasogastric administration of vancomycin.

American authors prefer to distinguish
between a severe disease, defined by a
reduced serum albumin and leukocytosis or
abdominal tenderness, from a severe and
complicated stage of disease further charac-
terized by signs of end organ failure, fever,
admission to intensive care unit, mental sta-
tus change, elevated serum lactate or
marked leukocytosis.

In this regard, American guidelines
indicate in case of severe complicated CDI
the administration of oral vancomycin
associated with intravenous metronidazole
as the treatment of choice. The further
addition of rectal vancomycin is advocated
in case of complicated CDI with ileus and
toxic megacolon.

Use of probiotics

Data about the use of probiotics is still
limited. At the moment, while some studies
obtained positive results, both European
and American guidelines for CDI manage-
ment conclude that there is insufficient data
to support the administration of probiotics.
Conversely WGO guidelines for probiotics
and prebiotics do give indications for the
administration of probiotics for the preven-
tion of CDI-associated diarrhea.6

In this context, a possible emerging
option is represented by the administration
of spores of nontoxigenic CD strain M3
(NTCD-M3). In fact, a RCT was recently
conducted evaluating the safety and efficacy
of the administration of this strain in the pre-
vention of CDI recurrence.7 Authors found
that administration of NTCD-M3 was safe

as both mild and serious treatment related
adverse effects were similar between the
intervention group and the placebo group.
Furthermore, recurrence of CDI after recov-
ery from an antibiotic course was signifi-
cantly lower in the arm that received NTCD-
M3 in comparison to placebo, 11% and 30%
recurrence rates, respectively. Importantly,
recurrence rates where even lower in
patients that, after NTCD-M3 administra-
tion showed a fecal colonization by this
strain in comparison to those that did not
achieved fecal colonization.

Futhermore, it has been demonstrated
that specific microbiota component are asso-
ciated with resistance to CD colonization, in
particular Clostridium scindens (CS).8 The
mechanisms behind this phenomenon proba-
bly involve bile acids metabolism. In fact, it
has been demonstrated that CS is able to
transform primary bile acids into secondary
bile acids thanks to a specific enzyme (7α-
hydroxysteroid dehydrogenase). Secondary
bile acids are then able to inhibit CD growth.
Possibly, this data might contribute in the
near future, to the development of new ther-
apeutic agents for CDI.

Recurrent Clostridium difficile
infection

The term recurrent CDI (RCDI) refers to
the occurrence of CDI no later than 8 weeks
after the onset of a previous, resolved,
episode. First recurrence can be managed,
with the same efficacy, with administration
of vancomycin, metronidazole or fidax-
omicin. However, treatment of the first
recurrence with fidaxomicin is associated
with fewer subsequent recurrences than with
vancomycin. Furthermore, in case of severe
CDI vancomycin should be preferred. From
the second recurrence a pulsed vancomycin
regimen should be used. The same therapeu-
tic strategies are used in case of CDI present-
ing with factors associated with an increased
risk of a recurrent behavior. These factors are
age above 65 years, continuation of non-CDI
specific antibiotics, more than one recur-
rence, continuation of proton pump
inhibitors and disease severity at the onset.

After the first recurrence, subsequent
non-severe recurrences can be managed
with oral vancomycin or fidaxomicin. 

Fecal microbiota transplantation

As already mentioned, another non-
antibiotics strategy used in the management
of multiple recurrent CDI include the use of

FMT. Data on the efficacy of FMT in RCDI
is rapidly increasing. A recent systematic
review9 evaluated the efficacy of FMT in
RCDI. The studies evaluated were mostly
case-series with only 2 randomized con-
trolled trials (RCTs). One RCT compared
FMT with vancomycin or vancomycin asso-
ciated with bowel lavage. Percentages of
symptom resolution were significantly high-
er in the FMT group compared with the other
two interventions. In case-series studies
patients characteristics and reported out-
comes were more heterogeneous. Notably,
symptoms resolution rates might have been
biased by the commonly reported adminis-
tration of antibiotics before FMT. However,
overall symptom resolution without recur-
rence was seen in 85% of RCDI cases treated
with FMT.

Similar results were obtained in anoth-
er RCT.10 In this trial patients with RCDI
were randomized to receive either FMT or
standard vancomycin regimen. The proto-
col provided that fecal infusions of micro-
biota were repeated every 3 days until the
resolution of colitis. The primary end point
was symptom resolution at 10 weeks from
the end of the assigned treatment. In the
FMT group 65% of patients reached the
primary end point with a single FMT infu-
sion, while with multiple infusions the per-
centage reaches 90%.

In comparison, patients in the van-
comycin arm met the primary end point
only in the 26% of cases.

European guidelines recommend FMT
in combination with antibiotic treatment
after the first relapse while American
guidelines recommend that FMT should be
considered in case of a third recurrence of
CDI after a pulsed vancomycin regimen. 

Due to the great efficacy of FMT in CDI
and its potential use in other disorders a
European consensus conference on the use of
FMT in clinical practice was recently pub-
lished in order to give evidence-based rec-
ommendations about indications, methodol-
ogy for the use of this procedure.11 In accor-
dance, FMT is recommended as a treatment
option for both mild and severe RCDI with
high quality of grading and strong recom-
mendation as evidence is available from sev-
eral RCTs. Furthermore, FMT can be consid-
ered also in refractory CDI, however, in this
case the quality of evidence is low and fur-
ther study are awaited to give more robust
results on this matter. Conversely, FMT can-
not be recommended, at the moment, for the
treatment of the first episode of CDI.

The role of surgery

Finally, surgery and, in particular, total
colectomy, is still required in selected cases
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or where medical therapies fail. Indications
to perform surgery are perforation, worsen-
ing clinical conditions despite appropriate
antibiotic therapy, toxic megacolon, acute
abdomen and ileus. Several risk factors
have been identified and demonstrated to be
associated with higher rates of mortality
including shock, increased lactate, organ
failure and need for intubation and ventila-
tion. If these factors are present earlier
referral to surgery might be warranted.
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