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ABSTRACT

Clostridium difficile infection (CDI) is a leading
cause of healthcare-associated infections,
accounting for significant disease burden and
mortality. The clinical spectrum of C. difficile
ranges from asymptomatic colonization to toxic
megacolon and fulminant colitis. CDI is char-
acterized by new onset of C 3 unformed stools
in 24 h and is confirmed by laboratory test for
the presence of toxigenic C. difficile. Currently,
laboratory tests to diagnose CDI include toxi-
genic culture, glutamate dehydrogenase (GDH),
nucleic acid amplification test (NAAT), and
toxins A/B enzyme immunoassay (EIA). The
sensitivities of these tests are variable with toxin
EIA ranging from 53 to 60% and with NAAT at
about 95%. Overall, the specificity is[90% for
these methods. However, the positive predictive
value (PPV) depends on the disease prevalence

with lower CDI rates associated with lower
PPVs.

Notably, the widespread use of the highly
sensitive NAAT and its relatively lower clinical
specificity have led to overdiagnosis of C. diffi-
cile by identifying carriers when NAAT is used as
the sole diagnostic method. Overdiagnosis of C.
difficile has resulted in unwarranted treatment,
possibly attributing to resistance to metronida-
zole and vancomycin, increased risk for over-
growth of vancomycin-resistant enterococci
strains in stool specimens, and increased hos-
pitalization thereby impacting patient safety
and healthcare costs.

Strategies to optimize the clinical sensitivity
and specificity of current laboratory tests are
critical to differentiate the clinical CDI from
colonization. To achieve high diagnostic yield,
if preagreed institutional criteria for stool sub-
mission are not used, a multistep approach to
CDI diagnosis is recommended, such as either
GDH or NAAT followed by toxins A/B EIA in
conjunction with laboratory stewardship by
evaluating C. difficile test orders for appropri-
ateness and providing feedback. Furthermore,
antimicrobial stewardship, along with provider
education on appropriate testing for C. difficile,
is vital to differentiate CDI from colonization.
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Key Summary Points

C. difficile NAAT testing cannot
distinguish between colonization and
infection and can result in overdiagnosis
and inappropriate treatment, especially
when ordered in patients with low pretest
probability.

Clinical assessment for CDI is critical to
appropriate diagnosis and interpretation
of laboratory findings.

Inappropriate treatment of patients
colonized with C. difficile without actual
clinical infection can increase the risk of
multidrug-resistant pathogens such as
VRE, recurrent C. difficile, hospital
readmissions, and healthcare costs.

We recommend utilizing a multistep
testing algorithm to maximize the
sensitivity and specificity of available C.
difficile tests and avoid the diagnosis of
asymptomatic colonizers. Avoid retesting
within 7 days of a negative test or as a test
of cure after successful treatment.

We recommend involvement of the
antimicrobial stewardship programs to
provide oversight of antibacterial use and
to guide C. difficile testing.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14035649

INTRODUCTION

Clostridium difficile infection (CDI) is a signifi-
cant contributor to the morbidity and mortality
of healthcare-associated infections in the USA.
According to the Centers for Disease Control
and Prevention (CDC), the US burden of CDI is
approximately 224,000 infections, contributing
up to 13,000 deaths with 1 billion dollars of
attributable healthcare costs in 2017 [10]. Rela-
tive to the estimate of 272,000 CDI cases in
2015, the disease burden decreased; however,
CDI is still the most common healthcare-asso-
ciated infection [20, 29, 57]. Therefore, accurate
diagnosis and prevention of CDI are of para-
mount importance.

The presentation of C. difficile ranges from
asymptomatic colonization, mild and self-lim-
iting diarrhea, to fulminant colitis characterized
by hypotension, shock, megacolon, or ileus
[32]. For C. difficile to cause disease, a person
must have sufficient contact with the spores of a
toxin-producing strain of C. difficile to permit
the pathogen to reside in the host, followed by
overgrowth in the colon, most commonly
occurring because of alteration of normal colo-
nic microbiota [8]. The fact that asymptomatic
C. difficile carriage can occur in 3.4–8.1% upon
hospital admission presents a further challenge
to CDI diagnosis and emphasizes the impor-
tance of clinical correlation before ordering C.
difficile diagnostic tests [30, 34, 55]. Exposure to
antibacterial agents with a spectrum of activity
sparing anaerobic pathogens such as C. difficile
is the most critical contributor to gut micro-
biota alteration and allows for a proliferation of
C. difficile [39]. Intravenous antibiotics have
been correlated with a two-fold higher risk for
antibacterial-associated diarrhea and develop-
ment of CDI compared to oral antibiotics [21].
Although most antibacterial agents have been
associated with an increased risk of CDI, third-
or fourth-generation cephalosporins, carbapen-
ems, fluoroquinolones, and clindamycin have
been found to pose the highest risk [23, 42].
Two meta-analyses of community-associated
CDI identified clindamycin, fluoroquinolones,
and cephalosporins as high-risk antibiotics,
while macrolides, sulfonamides, and penicillins
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were assessed as lower-risk antibiotics [7, 13].
Third-generation cephalosporins, clindamycin,
second-generation cephalosporins, and fourth-
generation cephalosporins had the strongest
associations with hospital-acquired CDI [47].
Additionally, the use of fluoroquinolones has
been associated with a significant increase in a
hypervirulent strain of C. difficile (ribotype 027)
that can cause more severe infection [44].
Therefore, antibiotics with high risk for CDI
must be used judiciously to minimize the like-
lihood of antibiotic-associated CDI [3].

Progression from colonization to CDI is
diagnosed by the presence of abdominal symp-
toms, usually watery diarrhea (i.e., C 3 loose
stools in 24 h) and either a stool test positive for
C. difficile toxins or detection of toxigenic C.
difficile, or colonoscopic or histopathologic
findings revealing pseudomembranous colitis
[32]. Several diagnostic tools are available for
CDI, which vary in sensitivity and specificity
(Table 1) [5, 9, 12, 32]. Currently, there is no
consensus on the most appropriate laboratory
diagnostic method for CDI. Careful considera-
tion of the testing method is critical as the
detection of C. difficile does not always equate to
clinical infection that requires treatment, unlike
colonization. Variation in diagnostic testing
capability to distinguish colonization from
infection with toxin production coupled with
controversy over the optimal testing method-
ology continues to be a challenging barrier to
accurate diagnosis of patients with clinical CDI.

Furthermore, in a single-center retrospective
study, the appropriateness of C. difficile testing
was found to be only 19.6% with indeterminate
and inappropriate testing rates of 65.5% and
14.8%, respectively [26].

In this article, we will evaluate the current
status of C. difficile testing, the impact of C.
difficile over-testing, and its effect on overdiag-
nosis of colonization and provide recommen-
dations to improve the detection of clinically
significant CDI. This review will discuss impli-
cations of testing results on treatment but will
not review clinical treatment and management
as practice guidelines for treatment in adults
and children are available by the Infectious
Diseases Society of America (IDSA) and the
Society for Healthcare Epidemiology of America
[32]. This article is based on previously con-
ducted studies and does not contain any studies
with human participants or animals performed
by any of the authors.

Review of C. difficile Diagnostic Tests

The current IDSA Guidelines on C. difficile
updated in 2018 recommend testing for CDI for
patients with unexplained and new onset of
C 3 unformed stools in 24 h [32]. The diagnos-
tic methods are defined based on presence or
absence of preagreed institutional criteria for
patient stool submission such as to not submit
stool specimens on patients receiving laxatives
or other potential known causes of diarrhea and

Table 1 Summary of available tests for Clostridium difficile infection [5, 6, 12]

Test Sensitivity Specificity Substance detected

Toxigenic culture (TC, reference test) [ 95% 80–90% C. difficile bacteria or spores

Nucleic acid amplification test (NAAT) 92–97% 83–100% C. difficile nucleic acid (toxin genes)

Glutamate dehydrogenase (GDH) 86–99% 88–100% C. difficile common enzyme

Toxin A and B enzyme immunoassays (EIA) 51–63% 91–100% Presence of active toxin production

Glutamate dehydrogenase ? toxin A/B

immunoassay (GDH ? Toxin EIA)

83–100% 91–100% Suggestive of CDI if compatible signs and

symptoms present

Nucleic acid amplification ? Toxin immunoassay

(NAAT ? Toxin EIA)

77–100% 91–100% Suggestive of CDI if compatible signs and

symptoms present
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to submit stool specimens only from patients
with unexplained and new onset C 3 unformed
stools in 24 h [32]. For instance, if preagreed
criteria for stool submission are present, a NAAT
alone or a multistep algorithm that includes a
stool toxin test is recommended. However, if
preagreed criteria for stool submission are not
used, a stool toxin test as part of a multi-step
algorithm rather than NAAT alone is recom-
mended [32]. Historically, the laboratory gold
standard for diagnosing C. difficile was toxigenic
culture (Table 1) [8]. Toxigenic culture (TC)
requires culture of C. difficile from stool, fol-
lowed by testing of the isolates to determine
their ability to produce toxins. Although this
process has a high sensitivity[95% for detect-
ing C. difficile, its utility is limited by the slow
turnaround time of 3–5 days, making it unsuit-
able for routine diagnostic testing [5, 6]. In
addition, toxigenic culture alone is often asso-
ciated with false-positive results because of the
presence of non-toxigenic strains [5]. Based on
these limitations, toxigenic culture is typically
used as a reference method rather than a diag-
nostic method.

Prior to 2009, the primary method of labo-
ratory testing for C. difficile was performed by a
two-step process of glutamate dehydrogenase
(GDH) antigen detection followed by a toxin
immunoassay (EIA) for toxins A and B (Table 1)
[8]. A GDH EIA can detect the highly conserved
metabolic enzyme present in all C. difficile iso-
lates. However, GDH is present in both toxi-
genic and non-toxigenic strains of C. difficile.
Therefore, while GDH EIAs have a high sensi-
tivity up to[ 90%, they are unable to differen-
tiate between CDI versus asymptomatic
colonization or presence of non-toxigenic
strains resulting in a low testing specificity of
about 70% [5, 9, 12]. To account for this limi-
tation, positive GDH EIA can serve as a screen-
ing tool and be followed by toxins A/B EIA,
which have lower sensitivity (53%–60%) but
higher specificity (97%–100%) according to the
pooled analysis by Crobach et al. [12]. The
reported sensitivity of toxins A/B EIA is variable
with the historical standard of care being to
order C. difficile EIA three times, and the average
sensitivity is about 60% compared to toxigenic
culture but higher at about 83% compared to

the cell cytotoxicity neutralization assay
(CCNA) [6, 12]. Together, GDH EIA screening
followed by toxins A/B EIA allows for a sensi-
tive, specific, and practical method for diag-
nosing CDI.

Subsequently, in 2009, the US Food and
Drug Administration approved the first nucleic
acid amplification test (NAAT) for C. difficile
(Table 1) [5, 8, 12]. Amplification of the C. dif-
ficile DNA is performed via polymerase chain
reaction (PCR), which detects the genes encod-
ing the toxins, tcdA for toxin A gene and tcdB
for toxin B gene; however, it cannot distinguish
between pathogen presence versus active toxin
production or infection. Although the NAAT
assay is more expensive than the other meth-
ods, it has been widely adopted as the preferred
laboratory diagnostic tool because of its high
sensitivity of up to 100%, rapid turnaround
time, and one-step strategy [12].

After many institutions adopted NAAT as the
sole method of diagnosing CDI, hospitals in the
US began observing significant increases in C.
difficile cases and concomitant increases in anti-
C. difficile antibacterial use. Retrospective stud-
ies comparing the overall incidence of CDI
before and after NAAT implementation found a
[ 50% increase in the healthcare facility-asso-
ciated CDI rate [36]. Further analysis of the
NAAT method found that while it is highly
sensitive in detecting the presence of toxigenic
C. difficile, it is not specific enough to differen-
tiate between C. difficile colonization versus
active infection with toxin production. For
instance, Polage et al. found that only 44.7% of
hospitalized adults with positive C. difficile PCR
had toxins detected. Upon further analysis of
these patient groups, nearly all CDI-related
complications or deaths within 30 days occur-
red in patients with toxin-positive results.
Patients with a positive PCR and a negative
toxin test result had outcomes similar to
patients without C. difficile infection, raising the
concern for overdiagnosis with exclusive PCR
use [40]. The negative predictive value of NAAT
is remarkably high at [ 96% at various CDI
prevalence rates, aiding clinicians to rule out
CDI [12]. However, the positive predictive value
varies significantly depending on the disease
prevalence. For instance, in a hypothetical CDI
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prevalence of 5%, the positive predictive value
of the NAAT alone is estimated to be as low as
46% [12]. Therefore, the use of NAAT alone, like
GDH EIA alone, has the potential to overdiag-
nose CDI by identifying asymptomatic carriers
of C. difficile. Moreover, the NAAT can remain
positive in[ 50% of patients after completion
of appropriate treatment courses for CDI, aug-
menting the challenge of interpreting results in
patients with a prior infection [1]. Because of
the imperfect clinical specificity and low posi-
tive predictive value of the NAAT test, there has
been a substantial increase in the diagnosis of C.
difficile colonization leading to several
notable implications.

Impact of Overdiagnosis

The increase in the incidence of CDI is likely
multifactorial, stemming from decades of over-
use of broad-spectrum antibacterial agents and
the emergence of more virulent C. difficile
strains. However, the challenges posed by test-
ing methodologies incapable of accurately dis-
tinguishing clinical infection with C. difficile
versus colonization have likely led to an over-
diagnosis in an era of high-sensitivity molecular
testing such as NAAT. Regardless of the cause,
increased diagnosis of CDI has led to several
noteworthy implications, both clinically and
financially.

One of the most concerning consequences of
conflating CDI with colonization and subse-
quent overdiagnosis is the resultant unneces-
sary use of antibacterial agents for CDI
treatment. This has signaled a new era of
increasing resistance against commonly used
agents for C. difficile. Previously, metronidazole
was considered a first-line agent for the treat-
ment of CDI. Before 2000, several randomized
control trials comparing oral metronidazole to
oral vancomycin found no difference in out-
comes [52, 54]. Unfortunately, with the rise of
CDI cases and treatment, metronidazole has
resulted in clinical cure rates lower than those
of vancomycin by 13%–20% with reports of
resistance to C. difficile [25, 56]. While suscep-
tibility testing of C. difficile against metronida-
zole or vancomycin is not routinely performed,

surveillance data are available. A national sur-
vey of C. difficile in Israel found that 18.3% of
208 isolates tested were resistant to metronida-
zole using the EUCAST breakpoint susceptibility
cut-off\2 mcg/ml [2]. Similarly, an integrated
human and swine population in the US repor-
ted 13.3% of 271 C. difficile isolates as resistant
to metronidazole [38]. Although the surveil-
lance data on C. difficile resistance from outside
the US have reported a significant increase in
metronidazole resistance, the most recent US
surveillance data reported that metronidazole
resistance is low at 3.6% and 1.3% for
2011–2012 and 2013–2016, respectively
[48, 53]. Due to the emergence of data reporting
inferior clinical response of metronidazole
against C. difficile relative to vancomycin, the
IDSA clinical guidelines no longer recommend
metronidazole as a first-line agent for CDI of
any severity [32]. With only a few treatment
options available for CDI, metronidazole resis-
tance raises significant concern for overall
management of CDI and must be monitored
closely.

Similarly, there has also been an emergence
of vancomycin non-susceptible C. difficile iso-
lates. A ribotype 027 C. difficile strain with
reduced susceptibility to vancomycin has been
reported in Israel and is the most common
clinical strain isolated [2]. The US-based
national sentinel surveillance study revealed
that when comparing isolates from 1984–2003
to 2011–2012, the minimum inhibitory con-
centration to inhibit the growth of 90% (MIC90)
for vancomycin increased from 1 mcg/ml to 4
mcg/ml with resistance rate of 17.9% using
EUCAST breakpoints [48]. These data raised an
alarm that vancomycin resistance to C. difficile
was emerging. However, the subsequent US-
based national surveillance data of near 1900 C
difficile isolates from 2013 to 2016 reported
lower vancomycin resistance rates of 6.5% with
MIC90 of 2 mcg/ml [53]. Despite the apparent
decrease in vancomycin resistance, the fluctua-
tion of the resistance rate and MIC90 highlights
the critical need for testing strategies that
clearly distinguish clinically significant infec-
tion from colonization with C. difficile.

Another major concern for oral vancomycin
use is the acquisition of vancomycin-resistant
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enterococcus (VRE) colonization and, to a lesser
extent, infections. Shay et al. observed a mar-
ginal association between oral vancomycin and
VRE bloodstream infections with the odds ratio
of 3.4 (95% CI 0.9–15) [46]. In contrast, the
restriction of oral vancomycin was temporarily
associated with a decrease in VRE colonization
or infection during a period of high intravenous
vancomycin use [31]. Furthermore, oral van-
comycin therapy was found to promote VRE
overgrowth in stool, and new detection of VRE
stool colonization was observed in 8–31% of
patients [3, 31, 37]. Use of oral vancomycin for
the prevention of CDI also carries the potential
to increase risk of VRE overgrowth. Although a
recent meta-analysis found no significant
increase in risk of VRE infection after oral van-
comycin prophylaxis, this finding is yet to be
validated by prospective blinded randomized
controlled trials [4]. Similarly, metronidazole
receipt was reported to be independently asso-
ciated with new or incident VRE colonization
after controlling for clinical covariates [33]. VRE
colonization has been noted to precede VRE
infection. In particular, among immunocom-
promised patients including hematopoietic
stem cell transplantation, not only VRE colo-
nization is hard to eradicate after initial colo-
nization, but also recolonization occurs in 29%
of patients, further raising the risk of VRE
infection in this vulnerable patient population
[17, 22, 24]. Given the data linking oral van-
comycin and metronidazole to new VRE stool
colonization, a focus on diagnostic stewardship
and efforts to discontinue therapy in patients
without CDI should be prioritized to mitigate
the risk of developing VRE colonization or
infection.

Due to the reported resistance to metron-
idazole and vancomycin combined with a con-
cern for recurrence, the IDSA clinical guidelines
currently recommend fidaxomicin as one of the
first-line treatment options [32]. Based on the
selection pressure of antibiotic use, there is also
concern that increased use of fidaxomicin may
promote a selection of fidaxomicin-resistant C.
difficile strains. Nonetheless, the phase 3 fidax-
omicin trial and the systematic review assessing
[ 8000 isolates through 2017 found no resis-
tance to fidaxomicin [19, 45]. Of note, because

fidaxomicin has been reported to have activity
against VRE, there is potentially lower risk of
VRE acquisition, yet it has the potential to
promote selection of preexisting subpopula-
tions of VRE with elevated fidaxomicin MICs
[37]. Considering the risks for selection of
fidaxomicin-resistant C. difficile and VRE strains,
it is imperative to employ stewardship efforts to
prevent overdiagnosis of C. difficile.

Moreover, the overdiagnosis of CDI has
substantial financial implications. Hospital-ac-
quired (HA) CDI has been associated to an
increase in hospital length of stay, augmenting
up to additional 5 days [15]. This is problematic
as the treatment of inappropriately diagnosed
CDI will increase hospitalization costs and
resource utilization. One study estimated the
excess acute care inpatient costs because CDI
alone can add up to $4.8 billion annually [50].
According to a retrospective study of patients
discharged from California hospitals between
2009 and 2011, 28% of all 30-day readmissions
were infection related, of which CDI comprised
4.2% [18]. Furthermore, in a sample of Medicare
claims between 2009 and 2011 for hospitaliza-
tions with primary or secondary diagnosis of
CDI, 13% of patients were readmitted within
90 days with CDI, increasing the overall burden
to healthcare systems [41]. Therefore, it would
be prudent to avoid overdiagnosis of CDI to
prevent incurrence of unnecessary expense to
patients and healthcare systems.

Mitigation Strategies

Several important strategies may be employed
to improve appropriate testing of C. difficile and
to differentiate colonization from clinical CDI.
One of the most essential interventions
includes the proper use and interpretation of
diagnostic tests for CDI, or diagnostic steward-
ship. Patients should only be tested for C. diffi-
cile if they present with clinical signs and
symptoms of actual infection, for example,
unexplained and new-onset watery diarrhea
(C 3 liquid stools within 24 h) without alternate
explanations such as laxative use or antibacte-
rial/chemotherapy-induced diarrhea. At pre-
sent, the recommended diagnostic methods
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include a 2–3 step algorithm to maximize sen-
sitivity and specificity. Acceptable options
include either GDH detection or NAAT followed
by toxins A/B EIA. Patients should only be
considered for treatment if they have positive
toxin EIA results, indicating they have clinical
CDI rather than C. difficile colonization. In
general, the utilization of NAAT alone is not
recommended because of its low positive pre-
dictive value especially in the absence of pre-
defined testing criteria [12]. For example,
enhancement of electronic medical records
combining prescriber attestation for CDI-related
symptoms and auto-population of objective C.
difficile parameters such as laxative use and
previous CDI test can successfully reduce inap-
propriate testing by [ 60% [43]. Dunn et al.
recently published a meta-analysis of 11 retro-
spective non-randomized trials to determine
whether the clinical decision support alerts
related to CDI diagnostic stewardship are effec-
tive in reducing inappropriate testing and CDI
rates among hospitalized adult patients [16]. Six
of these studies reported a significant decrease
in CDI testing volume, and three studies
showed an approximately 15% absolute
increase in appropriate testing rates ranging
from 50 to 98% with the clinical decision sup-
port alerts. Most studies showed a significant
decrease in the CDI rate, which mirrored the
reduction in CDI testing volume. Therefore,
electronic alerts and clinical decision tools
appear to be valuable in reducing inappropriate
CDI testing and overdiagnosis. Prospective trials
evaluating additional effects of alerts such as
alert fatigue or durability of changes in testing
practices would further enhance the under-
standing of the impact of the alerts and diag-
nostic stewardship.

Repeat testing for CDI should be avoided
within 7 days of a negative result because of low
diagnostic yield at about 2%, and patients with
successful treatment should not be tested as a
test of cure because[ 60% of patients may test
remain positive [32]. Repeat testing within the
7 days during the same episode of diarrhea after
a negative result is indicated only if clear
changes in the character of diarrhea or new
supporting clinical evidence of CDI is present
[32]. The use of a laxative or stool softeners, oral

contrast administration in the previous 48 h,
tube-feeding initiation, gastrointestinal bleed-
ing, and other infectious causes of diarrhea
must be evaluated first before ordering a C. dif-
ficile test. It is critical to recognize that the
diagnosis of CDI is a clinical and laboratory
diagnosis. In a study of 111 patients tested for C.
difficile by EIA, none of the patients with low
pretest probability had a positive EIA or devel-
oped CID within 30 days after the initial test
[27]. Thus, the C. difficile test should be ordered
primarily for those patients with moderate to
high pretest probability for CDI.

Likewise, antimicrobial stewardship is one of
the most important approaches to prevent CDI.
Several strategies can be implemented to mini-
mize the frequency and duration of high-risk
antibacterial therapy and the number of
antibacterial agents prescribed. To reduce the
overall antibacterial exposure, prescribers are
encouraged to specify the duration of therapy
for antibacterial orders to prevent unnecessarily
prolonged therapy. Alternatively, antibacterial
orders exceeding a pre-defined length of ther-
apy (i.e., 7 days) should be evaluated by the
antimicrobial stewardship program (ASP) to
assess the appropriateness of continued treat-
ment. The majority of infections except for
endovascular or central nervous system infec-
tions have a recommended duration of up to
7 days; hence, interventions aimed to discon-
tinue antimicrobials at this time would be
beneficial [35, 49, 51]. Furthermore, depending
on local epidemiology and the C. difficile
prevalence, restricting the use of fluoro-
quinolones, clindamycin, carbapenems, and
third- or fourth-generation cephalosporins can
be considered to ensure judicious use of broad-
spectrum antibacterial agents. For example,
diagnostic stewardship consisting of ASP
preauthorization with education was reported
to have reduced the hospital-wide CDI inci-
dence rate from 8.5 per 10,000 patient days to
6.5 per 10,000 patient days [11]. These recom-
mendations are supported by the IDSA guideli-
nes, which recommend the involvement of ASP
programs to contain CDI.

Several of these stewardship interventions
have been evaluated and linked to significant
reductions in the overdiagnosis and treatment
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of C. difficile. For example, following imple-
mentation of several national control policies,
the incidence of C. difficile in England has
declined by nearly 80% since 2006, proving the
fluoroquinolone restriction strategy the most
effective intervention [14]. Similarly, a study in
Scotland evaluated the effect of C. difficile
infection after restricting the use of high-risk
antibiotics including fluoroquinolones, clin-
damycin, amoxicillin-clavulanate, and cepha-
losporins [28]. Following a 50% reduction in
high-risk antibiotics, C. difficile infection rates
declined by an estimated 68%. These studies
highlight the importance of antimicrobial
stewardship efforts in combination with diag-
nostic stewardship to reduce the incidence and
inappropriate treatment of C. difficile infection.

CONCLUSION

CDI remains an urgent health threat through-
out the nation. Recognition of clinical CDI and
distinguishing this entity from asymptomatic
carriage or colonization are crucial to achieve
the dual goals of reducing CDI rates and the risk
for antibacterial resistant C. difficile strains.
Diagnostic and antimicrobial stewardship must
be coupled with provider education on appro-
priate testing of C. difficile and is instrumental
in decreasing the incidence of CDI due to
broad-spectrum antibacterial use and to reduce
the risk of inappropriate treatment of C. difficile
colonization.
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