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Strategies for Prevention of Clostridium difficile Infection
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Infection control is the most essential component of
an effective overall management strategy for prevention
of nosocomial Clostridium difficile infection (CDI). The
cornerstones of CDI prevention are appropriate contact
precautions and strict hand hygiene. Other important
tactics are effective environmental cleaning, identification

and removal of environmental sources of C. difficile,
and antibiotic stewardship. Hospitalists, as coordinators
of care for each patient and advocates for quality care,
can spearhead these efforts. Journal of Hospital
Medicine 2012;7:S14–S17. VC 2012 Society of Hospital
Medicine

Infection control is a critical component of an overall
management strategy for Clostridium difficile infec-
tion (CDI). In fact, preventing patients from acquir-
ing this nosocomial condition in the healthcare
setting has been identified as the most essential com-
ponent.1 In 2008, the Society for Healthcare Epide-
miology of America/Infectious Diseases Society of
America (SHEA/IDSA) published a compendium of
strategies to prevent healthcare-associated infections,
including CDI. This guideline includes graded recom-
mendations and provides helpful strategies for apply-
ing them in a healthcare facility. An effective and
comprehensive preventive program to reduce the
incidence and impact of CDI requires several key
components:2

1. Communication of responsibilities and accountability.

2. Application of ‘‘basic’’ recommendations (Table 1).2

3. Application of ‘‘special’’ recommendations if the inci-

dence of CDI is not adequately controlled with the basic

recommendations (Table 2).2

Many healthcare providers are involved in patient
care, and therefore each of these departments—includ-
ing administration, the medical staff, the infection
control department, nursing, pharmacy, the clinical
laboratory, and environmental control—must be sup-
portive of, and accountable for, implementing strat-
egies to prevent CDI. Hospital administration must
ensure that nursing, environmental services, and infec-
tion prevention and control have adequate support.
The department of infection prevention and control
should take the lead role in designing, implementing,

and monitoring the CDI prevention program, includ-
ing the education of hospital staff.
Clinical staff must comply with infection prevention

and control policies, and have a high index of suspi-
cion for rapid identification of patients with CDI, so
they can be placed under contact precautions and
started on treatment quickly. Nursing and physician
leaders must hold personnel accountable for adhering
to infection prevention and control policies. Finally,
environmental services play a key role and must
ensure that housekeeping personnel are appropriately
trained and monitored to ensure they are following
effective cleaning policies and procedures.

TRANSMISSION OF CDI
Healthcare workers are a primary mode of C. difficile
transmission. C. difficile spores end up on multiple
hospital surfaces and contaminate healthcare worker
hands and medical devices (stethoscopes, thermome-
ters, etc) used on multiple patients. One study found
that after caring for a patient with CDI, 59% of
healthcare workers had hand contamination regardless
of whether or not they actually touched the patient.3

Many studies have shown that patients in adjacent
rooms are at equal or higher risk of acquiring CDI as
patients admitted to the same room.4,5 Although a
recent study found that admission to an intensive care
unit room that previously housed a patient for CDI
was a risk factor for developing CDI, 89% of patients
who actually developed CDI did not have this risk
factor.6 This indicates that most C. difficile acquisi-
tions came from healthcare workers.

CONTACT PRECAUTIONS AND STRICT HAND
HYGIENE ARE KEY
The combination of appropriate contact precautions
and strict hand hygiene has been reported to reduce
the incidence of CDI by as much as 80%.1,7,8 The
CDI prevention recommendation with the strongest
level of evidence is the donning of gloves when caring
for a patient with CDI (Table 1).9

The optimal method of hand hygiene after caring
for a patient with CDI is a matter of some confusion.
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Alcohol-based hand sanitizers did not reduce
the amount of C. difficile spores on the hands of vol-
unteers contaminated with a known quantity of
C. difficile spores.10 However, studies have not found
an increase in CDI with use of alcohol-based hand
sanitizers or a decrease in CDI with use of soap and
water.11 In addition, several of these studies have
found the use of alcohol-based hand hygiene products
to be associated with decreases in methicillin-resistant
Staphylococcus aureus or vancomycin-resistant entero-
coccus. For these reasons, in non-outbreak settings,
hand hygiene with alcohol-based hand sanitizers, in
addition to wearing gloves as a component of contact
precautions, is considered an acceptable method of
hand hygiene after caring for a patient with CDI.11 In
outbreak settings, however, preferential use of soap
and water is recommended after caring for a patient
with CDI because of the theoretical increase in risk of
C. difficile transmission based on the volunteer hand
contamination studies.2,11,12

DISINFECTION OF EQUIPMENT AND
ENVIRONMENT
Environmental services staff must be educated about
the incidence, transmission of, and impact of CDI, as
well as strategies effective for C. difficile spores, which
are resistant to standard cleaning products and may
persist in patient rooms for many months.1 During
CDI outbreaks, rooms should be cleaned with a
chlorine-based disinfectant (either an Environmental
Protection Agency-approved disinfectant with known
sporicidal activity or a 1:10 dilution of household
bleach), which rapidly destroys C. difficile spores.1

The sporicidal solution should have a contact time of

at least 10 minutes.2 Efforts to control spores in the
environment and prevent transmission are even more
important considering recent data demonstrating that
hypervirulent C. difficile strains may have increased
sporulation, which in combination with increased
toxin production, pose a major management chal-
lenge.13 Identification and removal of other sources of
C. difficile, including replacement of electronic rectal
thermometers with disposable thermometers, can also
reduce the incidence of CDI.12

ANTIMICROBIAL STEWARDSHIP AND
RESTRICTION
Interventions to ensure appropriate use of antibiotics,
including antimicrobial stewardship programs and an-
tibiotic restriction programs, are also effective. A
study during an outbreak of a hypervirulent strain of
C. difficile showed that an antimicrobial stewardship
program reduced the incidence of CDI by 60%.14 In
this study, the antimicrobial stewardship program
focused on shifting antimicrobial selection to antimi-
crobials that were associated with a lower risk of CDI
at their institution whenever possible. Reducing
unnecessary antimicrobial use was stressed as well.
Formal restrictions were not instituted; rather, clini-
cians received education and pocket guides to assist in
antimicrobial selection.
Several studies have found respiratory fluoroquino-

lones, such as gatifloxacin or moxifloxacin, to be asso-
ciated with the highest risk of CDI during outbreaks
due to the BI/NAP1/027 strain.15,16 Interestingly, this
antimicrobial stewardship program recommended
respiratory fluoroquinolones over cephalosporins for
community-acquired pneumonia, as cephalosporins
historically have been strongly associated with CDI.
Nevertheless, the incidence of CDI decreased after
initiation of the antimicrobial stewardship program,
despite increased use of respiratory fluoroquinolones.

TABLE 1. Preventing CDI: Basic Recommendations

Recommendation Grade*

Contact precautions for patients with CDI until 48 hr
after diarrhea resolves

A-I for gloves
A-II for hand hygiene
B-III for gowns
B-III for single-patient room

Ensure adequate disinfection of equipment and environment B-II for environment
B-III for equipment

Laboratory-based alert system to notify clinical and infection
prevention and control personnel if patient diagnosed with CDI

B-III for alert system

Conduct CDI surveillance and feedback data to units and
hospital administrators

B-III for CDI surveillance

Educate healthcare personnel, housekeeping personnel, and
hospital administration about CDI

B-III for hospital staff education

Educate patients and their families about CDI, as appropriate B-III for patient education
Measure hand hygiene and contact precaution compliance B-III for monitoring compliance

NOTE: See Dubberke et al.2

Abbreviations: CDI, Clostridium difficile infection.
* Strength of recommendation and quality of evidence identified by letter and Roman numeral, respectively.
Definitions for strength of recommendation are: A for good evidence to support a recommendation for use;
and B for moderate evidence to support a recommendation for use. Definitions for quality of evidence are: I
for evidence from �1 properly randomized, controlled trial; II for evidence from �1 well-designed clinical
trial without randomization, from cohort or case-control analytic studies (preferably from >1 center), from
multiple time series, or from dramatic results from uncontrolled experiments; III for evidence from opinions
of respected authorities, based on clinical experience, descriptive studies, or reports of expert committees.

TABLE 2. Reducing the Incidence of CDI: Special
Recommendations

Recommendations Grade*

Initiate an antimicrobial stewardship program A-II
Use diluted sodium hypochlorite for environmental disinfection

if current practices deemed adequate
B-II

Intensify efforts at hand hygiene and contact precaution compliance B-III
Preferentially use soap and water when performing hand hygiene after caring

for a patient with CDI
B-III

Place patients in contact precautions while C. difficile testing is pending B-III
Prolong contact precautions until discharge B-III
Assess the adequacy of room cleaning B-III

NOTE: See Dubberke et al.2

Abbreviations: CDI, Clostridium difficile infection.
* Strength of recommendation and quality of evidence identified by letter and Roman numeral, respectively.
Definitions for strength of recommendation are: A for good evidence to support a recommendation for use;
and B for moderate evidence to support a recommendation for use. Definitions for quality of evidence are: I
for evidence from �1 properly randomized, controlled trial; II for evidence from �1 well-designed clinical
trial without randomization, from cohort or case-control analytic studies (preferably from >1 center), from
multiple time series, or from dramatic results from uncontrolled experiments; III for evidence from opinions
of respected authorities, based on clinical experience, descriptive studies, or reports of expert committees.
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The antimicrobial stewardship program was implemented
prior to the identification of the fluoroquinolone-
resistant epidemic strain. This shows that herd
protection against CDI can occur by improvements in
overall antimicrobial prescribing practices by decreas-
ing the total number of patients at risk for CDI. This,
in turn, will decrease the number of patients who
develop CDI and contribute to the spread of C. difficile.
In addition to using education to improve antimicro-
bial prescribing, several studies have found that
restriction of specific antimicrobials associated with
CDI (for example, clindamycin or fluoroquinolones)
can result in a decrease in CDI.1,17–20

INSIGHTS ABOUT OPPORTUNITIES FOR
IMPROVEMENT
Results of a recent point prevalence survey conducted
by the Association for Professionals in Infection Con-
trol and Epidemiology, Inc (APIC) provide important
insights into knowledge and clinical practice gaps
related to early diagnosis and prevention of CDI.21

More than 12,000 APIC members were asked to pro-
vide a 1-day snapshot of patients identified with CDI
or colonization at their institutions. Responses from
648 (12.5%) acute care hospitals in the United States,
representing 47 states, indicate a clear need to
improve infection control practices.21 The following
recommendations are based on recent evidence:

• Patients should be placed in contact isolation at the first

suspicion of CDI, and kept in isolation for up to 2 days

after diarrhea resolves because contamination persists

in the environment that long.2 Of note, this differs from

the SHEA/IDSA Clinical Practice Guidelines for Clostrid-

ium difficile Infection in Adults, which state: ‘‘Maintain

contact precautions for the duration of diarrhea.’’12 The

Centers for Disease Control and Prevention (CDC) cur-

rently recommends contact precautions for the duration

of illness when caring for patients with CDI.22

• Bleach solution should be used for routine and terminal

cleaning during CDI outbreaks, as recommended by

SHEA/IDSA and the CDC.
• Hand washing with soap and water is more effective

than alcohol-based hand sanitizers for removal of

spores. However, appropriate donning and removal of

gloves prevents hand contamination with C. difficile

spores, likely explaining why hand washing with soap

and water has not been associated with a decrease in

CDI compared with alcohol-based products.
• A formal program to educate environmental services

personnel should be implemented to ensure they under-

stand their critical role on the infection control team

and effective strategies for cleaning.

SPECIAL APPROACHES
When basic approaches are not effective to reduce the
incidence of CDI, the SHEA has recommendations
for special approaches, which should be implemented

as appropriate for each institution (summarized in
Table 2).2 Strategies for prevention of CDI are also
available from the CDC and the Institute for Health-
care Improvement (IHI).23,24

SUMMARY
Effective management and prevention of CDI requires a
multidisciplinary approach that includes leaders in hos-
pital administration, clinicians, the infection control
department, nursing, pharmacy, and the clinical labora-
tory, as well as environmental services. All of these pro-
fessionals must be accountable and take an active role
in implementing and complying with evidence-based
strategies to ensure that patients at risk are identified
early and managed appropriately, and that effective
strategies for prevention are in place. Hospitalists, as
front-line caregivers, physician leaders in their hospi-
tals, and coordinators of patient care, can play a key
role in these regards. Care when deciding when and
which antimicrobial to use to treat non-CDI infections;
being attuned to symptoms that may be due to CDI,
and prompt diagnosis and treatment of CDI; adhering
to infection control policies; awareness of cleaning
practices; and also being an active member of the infec-
tion control committee are all ways that hospitalists
may take active roles in preventing CDI.

Disclosure: Consultant: Merck & Co, Optimer Pharmaceuticals, Pfizer,
Steris Corporation; Speakers’ Bureau: Cubist Pharmaceuticals, Schering-
Plough; Grant/Research Support: Merck & Co, Optimer Pharmaceuticals.
The author received support for travel and an honorarium from Paradigm
Medical Communications for time and expertise spent writing this
manuscript.
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