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EXECUTIVE SUMMARY

Healthcare-associated infections (HAIs) are among the top

10 leading causes of death in the United States.! The World
Health Organization (WHO) estimates that every day
approximately 247 people die in the United States from a
healthcare-associated infection. This is equivalent more than
90,000 deaths annually.? These infections place a significant
financial burden on the healthcare system at a time when
many are watching the bottom line. Estimates for the annual
direct cost of HAIs to inpatient hospitals run between $28.4
billion and $33.8 billion.?

This tool kit is the result of a collaborative effort between
the Colorado Department of Public Health and Environment
(CDPHE), the Colorado Hospital Association (CHA), and
participating acute care hospitals, long-term care facilities,
and ambulatory surgical centers. In 2009, CDPHE was
awarded American Recovery and Reinvestment Act (ARRA)
funding through the Centers for Disease Control and
Prevention (CDC) to assist Colorado healthcare facilities

in their efforts to eliminate HAIs. A portion of this funding
was dedicated to the implementation of an Infection
Prevention Collaborative.

Colorado healthcare facilities were surveyed to identify two
focus areas for prevention. Surgical-site infections (SSI) and
Clostridium difficile infections (CDI) were selected from a
list of potential healthcare-associated targets. Goals of the
project include working toward achieving national five-year
prevention targets established by the U.S. Department of
Health and Human Services. The goal for CDI prevention
was to reduce the median healthcare-facility onset-incidence
rate in Colorado by at least 15% of baseline by November
17,2011. The goal for SSI prevention was a reduction in
SSI standardized incidence ratio (SIR) by at least 25% from
baseline. The Collaborative aimed to reach these goals by
achieving 90%-95% adherence rates to evidence-based
preventive measures.

This tool kit compiles resources used by partners
participating in the Infection Prevention Collaborative to
reach project goals. The purpose is to provide healthcare
facilities with a compendium of resources inclusive of the
most current recommended practices for prevention of the
two chosen targets, SSI and CDI. Healthcare facilities have
also provided their own improvement stories describing
their efforts in implementing and sustaining core preventive
strategies during the project. These improvement stories
provide an invaluable resource for others to learn from the
experiences of similar institutions.

This tool kit is organized into the following sections:

COLLABORATION

Preventing HAIs cannot be accomplished by a single person, a
single department, or even a single facility. Infection prevention
and control is an enormous charge that cannot be achieved in a
silo. Infection preventionists are key members of the healthcare
team, and they must continue to collaborate with key
stakeholders within their healthcare facilities, as well as across
acute and non-acute settings, to win the battle against HAISs.

continued >

“Collaboration, rather than competition, should be the hallmark of

elimination efforts.”?

— Peter Pronovost,Author of Safe Patients, Smart Hospitals
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EXECUTIVE SUMMARY

PREVENTION OF PREVENTION OF

C. DIFFICILE INFECTIONS (CDI) SURGICAL-SITE INFECTIONS (SSD)

This section will provide resources and an overview This section will provide resources and an overview of

of evidence-based practices related to the prevention of evidence-based practices related to the prevention of

C. difficile in the healthcare environment. The following surgical site infections in hospitals and ambulatory surgical
topics are covered and are based on preventive measures centers. The following topics, based on preventive measures
implemented during the project: implemented during the project, are covered:

e Surveillance and lab-testing methods ¢ Surveillance

* Hand hygiene compliance e Surgical-site checklist

¢ Environmental cleaning e Appropriate administration of antibiotics

e Contact precautions and isolation e Preoperative prevention measures

¢ Antibiotic stewardship ¢ Intra- and postoperative prevention measures

A data summary for the collaborative focus area is also A data summary for the collaborative focus area is also
included at the end of this section. included at the end of this section.
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COLLABORATION

In recognition of the unacceptable morbidity and mortality
associated with HAIs, the Association for Professionals

in Infection Control (APIC), the Society for Healthcare
Epidemiology of America (SHEA), the Infectious Diseases
Society of America (IDSA), the Association of State and
Territorial Health Officials (ASTHO), the Council of State
and Territorial Epidemiologists (CSTE), Pediatric Infectious
Disease Society (PIDS), and the Centers for Disease Control
and Prevention (CDC) jointly published a white paper—
Moving toward Elimination of Healthcare-Associated
Infections: A Call to Action—to propose a framework of
prevention to ultimately eliminate these infections.?

The authors outline the importance of implementing
evidence-based practices, aligning financial incentives to
promote strategies that will reduce HAIs, addressing gaps in
knowledge, and making efforts to monitor progress through
data collection. Additionally, there is acknowledgment

by the authors, as well as other experts in the field, that
collaborative relationships among diverse groups in the
healthcare community are necessary components to the
successful implementation of preventive efforts.

Collaboration is defined as working jointly with others or
together, especially in an intellectual endeavor. It is also
cooperating with an agency or instrumentality with which
one is not immediately connected.* Collaboration is more
than teamwork. Effective collaboration is a dynamic process
that involves shared planning, decision making, problem
solving, goal setting, and effective communication.’

Collaboration must occur among diverse groups—including
hospital leadership and administration, healthcare providers,
patients, consumers, and legislators—in order to win the
battle against HAIs.? Fostering internal relationships will
ensure that needed action is taken and that momentum

to reach project goals is sustained. External relationships
should not be ignored, as fellow infection-prevention staff
can broaden one’s own knowledge and lead to innovative
solutions to common problems. Collaboration with specific

clinical groups, such as surgical teams and infectious-disease
specialists, can help the infection preventionist eliminate
avoidable healthcare-associated infections. While this goal may
seem lofty, it is attainable. Collaborative relationships can help
to build creative approaches to the implementation of best
practices and ensure adequate frameworks are in place to work
toward the elimination of HAIs.

FACTORS INFLUENCING
SUCCESS IN COLLABORATIONS®

This diagram illustrates six factors that must be addressed
for any collaborative partnership to be successful. Consider
whether these factors are being addressed in improvement
projects requiring teamwork and expertise from others.

Environmental
Factors

Culture supports

Membership Resources

ficient funds,
1d time are

available to

meet goals

Members selected
are appropriate
to the task

Communication
Purpose )

Informal, open
relationships and
communication lines
are established

Goal of work is
cl nd
attainable
Process and
Structure

“Alone we can do so little. Together we can do so much.”

— Helen Keller
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C.diff

THE FACTS ABOUT CLOSTRIDIUM DIFFICILE

Clostridium difficile (C. difficile) is a spore-forming gram-positive bacteria that is a common cause of antibiotic-associated
diarrhea and more serious intestinal conditions, such as colitis and even death. Ingestion of the spores creates the production of
toxins, promoting the onset of symptoms, including diarrhea, abdominal pain, nausea, and loss of appetite.”

QUICK FACTS:

The rate and severity of Clostridium difficile—associated disease (CDAD) have been increasing across a variety of hospital and
healthcare settings in the United States.

* Hospital discharges with diagnoses of CDI more than e Deaths due to CDI have also increased with 5.7 per million
doubled from 2001 to 2005, from 149,000 cases to more deaths in 1999 and 23.7 per million being reported in
than 300,000.8 2007.°

Much of the increased severity in disease is thought to be associated
with the more virulent strain known as B/NAP1/027.

According to the CDC, C. difficile is
being reported in “low-risk” populations,

For each patient suffering a hospital-acquired C. difficile infection!:
e Anaverage of 2.6 to 4.5 days is added including healthy people in the community
to the length of stay. and peripartum women.

e An additional $2,470-$3,669 in costs
is added per episode.

e An additional $5,042-$7,179 is added to inpatient costs in

the six months following diagnosis. C. difficile surpasses MRSA as the

e Discharge to a long-term care facility is twice as likely, leading cause of nosocomial infections in
increasing the spread of CDI to these facilities. community hospitals.!!

COLORADO INFECTION PREVENTION COLLABORATIVE

C. DIFFICILE INFECTIONS



C.diff
C.diff
C.difficile
C.diff

THE FACTS ABOUT CLOSTRIDIUM DIFFICILE

PREVENTION

This compendium of practice recommendations was sponsored and authored by the Society for Healthcare Epidemiology

of America (SHEA) and the Infectious Diseases Society of America (IDSA). Partners in this work were the Association for
Professionals in Infection Control and Epidemiology (APIC), The Joint Commission, and the American Hospital Association
(AHA). The full compendium of strategies to prevent HAIs was published in October 2008. The document presented in

this tool kit is intended to highlight practical recommendations designed to aid acute care hospitals in their prevention

efforts against Clostridium difficile. The table below describes the strength and quality of evidence used to develop each
recommendation. Following this table is a summary of basic practices for prevention and monitoring of CDI, which are
recommended for all acute care hospitals. For a more detailed discussion of these and additional supplemental strategies, refer
to the full compendium. This document is available at the end of this section.

CATEGORY/GRADE DEFINITION
STRENGTH OF RECOMMENDATION
A Good evidence to support a recommendation for use
B Moderate evidence to support a recommendation for use
C Poor evidence to support a recommendation for use
QUALITY OF EVIDENCE
I Evidence from one or more properly randomized controlled trials

Evidence from one or more well-designed clinical trials, without randomization; from cohort
I or case-control analytic studies (preferably from more than one center); drawn from multiple
time series; or from dramatic results from uncontrolled experiments

Evidence from opinions of respected authorities, based on clinical experience, descriptive

11 . .
studies, or reports of expert committees

Adapted from the Canadian Task Force on the Periodic Health Examination."?
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THE FACTS ABOUT CLOSTRIDIUM DIFFICILE

Best practices for prevention
and monitoring of C. difficile:

1. Use contact precautions for infected patients, with a
single-patient room preferred (A-II for hand hygiene,
compendium of strategies to prevent HAIs S17 A-I for
gloves, B-III for gowns, and B-III for single patient room).

2. Ensure cleaning and disinfection of equipment and
the environment (B-III for equipment and B-II for the
environment).

3. Implement a laboratory-based alert system to provide
immediate notification to infection-prevention-and-
control personnel and clinical personnel about patients
with newly diagnosed CDI (B-III).

4. Conduct CDI surveillance and analyze and report CDI
data (B-III).

5. Educate healthcare personnel, housekeeping personnel,
and hospital administration about CDI (B-III).

6. Educate patients and their families about CDI, as
appropriate (B-III).

7. Measure compliance with Centers for Disease Control
and Prevention or World Health Organization hand

hygiene and contact-precaution recommendations (B-III).

Special approaches for the
prevention of CDI when control is difficult:

These special approaches are recommended for use in
locations and/or populations within the hospital for which
outcome data and/or risk assessment suggest lack of effective
control despite implementation of basic practices.

Minimize C. difficile transmission
by healthcare personnel:

1. Intensify the assessment of compliance with process
measures (B-III).

2. Perform hand hygiene with soap and water as the
preferred method before exiting the room of a patient
with CDI (B-II).

3. Place patients with diarrhea under contact precautions
while C. difficile test results are pending (B-III).

4. Prolong the duration of contact precautions after the
patient becomes asymptomatic until hospital discharge
(B-III).

Minimize CDI transmission from the environment:
1. Assess the adequacy of room cleaning (B-III).

2. Use sodium hypochlorite (bleach)—containing cleaning
agents for environmental cleaning. Implement a system
to coordinate with the housekeeping department if it
is determined that sodium hypochlorite is needed for
environmental disinfection (B-II).

Reduce the risk of CDI acquisition:
1. Initiate an antimicrobial stewardship program (A-II).

Approaches that should not be
considered a routine part of CDI prevention:

1. Do not test patients without signs or symptoms of CDI
for C. difficile (B-1I).

2. Do not repeat C. difficile testing at the end of successful
therapy for a patient recently treated for CDI (B-III).

COLORADO INFECTION PREVENTION COLLABORATIVE

C. DIFFICILE INFECTIONS



C.difficile
C.difficile
C.difficile
C.difficile
C.difficile








































COLORADO INFECTION PREVENTION COLLABORATIVE

C.DIFFICILE INFECTIONS

0O
)
=
=
Q
~
(o]
%]
S
<
o
E
0
i



C.diff

C. DIFFICILE SURVEILLANCE

Bacillus difficilis, first isolated from the stool of healthy neonates in 19335, earned its name because of the difficulty researchers
experienced in isolating the bacterium and its slow culture growth. Renamed Clostridium difficile in the 1970s, the bacterium
continues to prove difficult to contain, and our ability to prevent its spread through the healthcare environment remains a
challenge.®

Surveillance of Clostridium difficile — associated disease, or CDAD, is important now more than ever as we face new strains
of disease, the emergence of new risk groups, and the increasing spread of disease to the community. Surveillance provides us
with the necessary information to predict, observe, and minimize harm of the disease and increases our knowledge about risk
factors and prevention.

Previous surveillance activities have led to the discovery of new risk groups, including perinatal women and healthy individuals
with no known exposure to the healthcare environment or antibiotics. It has also led to the discovery of the emergence of the
BI/NAP1/027 strain, which is thought to be responsible for more severe and frequent outbreaks of disease in recent years.

The interim recommendations for surveillance discussed in this tool kit were published by the Society for Healthcare
Epidemiology of America (SHEA) in 2007 and are primarily intended for use by inpatient facilities; however, they may also
be adapted and used in community-based settings. The full recommendation is provided at the end of this section and is also
available at http://www.journals.uchicago.edu/doi/pdf/10.1086/511798.

According to the recommendations, the main purposes'* of surveillance of Clostridium difficile are to:
®  Guide the implementation of interventions to control CDAD in healthcare facilities.

®  Monitor the impact of these interventions.

® Detect outbreaks of disease and compare CDAD infection rates among institutions.

¢ Understand the emergence of community disease and disease in previously low-risk populations.

From a hospital’s perspective, the main goal of surveillance activities will be to detect outbreaks of CDI within the hospital
environment so that the proper preventive measures can take effect and additional resources may be allocated as needed.
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C. DIFFICILE SURVEILLANCE

SURVEILLANCE METHODS

There are two basic methods for surveillance of C. difficile.’” Each facility should employ the method that works best for
their organization based on internal resources and infection control needs. Facilities participating in the Infection Prevention
Collaborative utilized the second option—laboratory surveillance with the National Healthcare Safety Network—described
below.

Option #1

Medical chart-review identification of clinical disease involves creating a line listing of all positive C. difficile cases throughout
your facility by reviewing charts of CDI patients.

MINIMUM DATA COLLECTION ELEMENTS

PATIENT-SPECIFIC DATA FACILITY-SPECIFIC DATA
O Identifier (MRN, DOB) O Number of patient days for the facility or unit being
O Date of admission monitored (CDI rates should be expressed in cases per
10,000 patient days)

O Date, location, and time of stool collection
O Date of discharge

O Date patient’s symptoms began (i.e., diarrhea onset)

OPTIONAL DATA COLLECTION ELEMENTS

PATIENT-SPECIFIC DATA FACILITY-SPECIFIC DATA
O Test type used for diagnosis O Volume of tests being ordered by the facility
O Underlying diagnoses in the patient O Number of prescriptions for metronidazole and
O Treatment given to patient for CDI vancomycin
O Procedures that may have contributed to infection or O Overall antibiotic use rate in the facility or unit being

illness (e.g., endoscopy) monitored

O Previous and recent admissions to your or another O Age distribution of the patient population

facility O Rate of colectomies being performed

O Location of the patient prior to admission (e.g., home,
long-term care, assisted living, etc.)

O Location of patient upon discharge (home, long-term
care, assisted living, etc.)

Option #2

Laboratory surveillance involves working with the lab to create a list of all patients who had positive C. difficile tests and
include any of the above data elements that are selected for monitoring by your facility. You may also choose to utilize

the Centers for Disease Control and Prevention’s National Healthcare Safety Network (NHSN), a voluntary and secure
Internet lab-based surveillance system. The NHSN system also allows for tracking of preventive-process measures. For more
information visit: http://www.cdc.gov/nhsn/mdro_cdad.html.
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C. DIFFICILE SURVEILLANCE

CDAD EXPOSURE SURVEILLANCE DEFINITIONS

For accurate surveillance, facilities should make use of shared definitions of disease exposure, as outlined in the diagram
below. These definitions were created to provide a starting point for hospital surveillance activities and for comparison of
rates between facilities. At a minimum, it is recommended that facilities monitor all healthcare-onset and healthcare-facility-
associated CDI cases in order to be able to detect outbreaks. Decisions to report on Community Onset-Healthcare Facility
Associated (CO-HCFA) and Community Associated-CDAD (CA-CDAD in addition to Healthcare Onset-Healthcare Facility
Associated (HO-HCFA) should be determined by each institution based on the goal of surveillance, capacity, and the facility’s
ability to accurately report and classify the data.'® Benefits to monitoring community-onset and community-acquired cases
include the ability to compare rates between facilities using these shared definitions, as well as the ability to learn more about
the source of transmission in strains found in the community.

Admission Discharge
«48 h—» «—— 4weeks —»«—— 8weeks—»

Symptom onset

e —— W — —----- b—— >

R

|« (*) »}«— HO-HCFA  —»j«~ CO-HCFA —»«— Indeterminate —»}«——+— CA-CDAD

DEFINITIONS OF CDAD EXPOSURE CATEGORIES™

Healthcare Onset-Healthcare

Facility Associated (HO-HCFA) Symptoms occur 48 hours or more following admission to a healthcare facility.

Symptoms occur when the patient is in the community or within the first 48 hours after

Community Onset-Healthcare admission to a healthcare facility, as indicated by the (*) in the above diagram. Patient
Facility Associated (CO-HCFA) | must not have had an overnight stay in any other healthcare facility in the previous four
weeks.

Symptoms occur when the patient is in the community or within the first 48 hours after

Community Associated-CDAD . . . .
Y admission to a healthcare facility. Patient must not have been admitted to a healthcare

(CA-CDAD) facility in the previous 12 weeks.
. Patient has been diagnosed with CDAD but does not fit into any of the above exposure

Indeterminate .

categories.

Patient has been diagnosed with CDAD, but there is a lack of data available to
Unknown ) .

accurately classify the patient’s exposure status.

Patient has been diagnosed with CDAD but had also been diagnosed sometime during
Recurrent

the previous eight weeks.
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LAB TESTING AND DIAGNOSIS

potentially increasing their risk for CDI, and their true
diagnosis may not be investigated. False-negative tests

may result in equally precarious situations. Unfortunately,
rather than having one recommended test for diagnosing
patients with CDI, there are a multitude of options—none of
which are perfect. This section describes some of the testing
methodologies available and provides an overview of current
recommendations.

An accurate diagnosis of the C. difficile patient is crucial
for several reasons. Upon diagnosis, the patient may be
placed under isolation and treatment begins. Antibiotic
regimens may change and other treatments may be changed
or stopped. What if this patient was incorrectly diagnosed?
The patient was tested and had a positive result, but the test
was inaccurate. This patient may be placed with those who
do have CDI and will be prescribed unnecessary treatments,

RECOMMENDATIONS

In 2010, SHEA-IDSA published an update on their 1995 guidance of clinical practice for CDI in adults. The full guideline is
available at the end of this section and provides recommendations for testing!®:

1. Testing for C. difficile or its toxins should be performed 6.
only on unformed stool, unless ileus is suspected. (B-II)

Toxin testing is most important clinically, but is hampered
by its lack of sensitivity. One strategy to overcome this
involves a two-step method that uses EIA detection of
GDH (glutamate dehydrogenase) as an initial screening
and then the cell cytotoxicity assay or toxigenic culture

2. Testing of asymptomatic patients is not clinically useful,
including test of cure. This testing is only recommended

for epidemiological studies. (B-IIT)

Stool culture is the most sensitive test and is essential for
epidemiological studies. (A-II)

as the confirmatory test for GDH-positive stool samples
only. (B-II)

7. Polymerase chain reaction (PCR) testing appears to
Although stool culture is not clinically practical because be rapid, sensitive, and specific, and it may ultimately
of its slow turnaround time, the sensitivity and specificity address testing concerns. More data on utility are
of stool culture followed by identification of a toxigenic necessary before this methodology can be recommended
isolate, as performed by an experienced laboratory, for routine testing. (B-II)
provides the standard against which other clinical test $. Repeat testing during the same episode of diarrhea is of

results should be compared. (B-1II)

limited value and should be discouraged. (B-II)
5. Enzyme immunoassay (EIA) testing for C. difficile toxin

A and B is rapid but less sensitive than the cell cytotoxin

assay, and it is thus a suboptimal alternative approach for

diagnosis. (B-II)
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LAB TESTING AND DIAGNOSIS

TESTING METHODS!61718

There are many testing options available for the diagnosis of CDI. Facilities must weigh several factors when deciding which

testing will be used.

DIAGNOSTIC

TEST TYPE

ADVANTAGES

DISADVANTAGES

ADDITIONAL
COMMENTS

BRAND NAMES

EIA for

Toxin A and
B (Enzyme
Immunoassay)

¢ Rapid results

(~2 hours)

¢ Inexpensive
¢ Easy to use
¢ High specificity

(75%—100%)

¢ Low sensitivity

(63%-94%)

e Some only test for toxin

A, not A and B, so some
strains may be missed

Most widely used test
Identifies toxins

Repeat testing leads
to greater risk of false
positives

® Premier (Meridian)
e Remel ProSpectT
e TechLab

Cell Cytotoxin
Assay

® More sensitive than EIA

tests for toxin (67 %—
100%)

High specificity
Identifies toxins

Results may vary with
experience level of lab
tech

Not all labs equipped to
perform test

Takes time (24-48
hours)

Historical gold standard

Must be transported

to labs or refrigerated
within 2 hours or toxin
may degrade (also true
for EIA)

Antigen (GDH)

Rapid results

(15-45 minutes)
Sensitive

(85%-95%)

Low cost

High negative predictive
value makes for a good
first-line screen

Does not detect toxin
Not 100% sensitive

Ideal for use in 1st-line
screening, followed by a
toxin-specific test

e TechLab C. difficile
Check

Toxigenic Culture

High sensitivity
High specificity

Time consuming

Labor intensive

Stool is cultured, and a
toxin assay is performed

New “gold standard”

Stool Culture

Most sensitive (89 %—
100%)

Time consuming (48-96
hours)

Labor intensive
Non-toxin specific

Should be used in
conjunction with another
test as it is not specific

Polymerase Chain
Reaction (PCR)

Rapid (minutes)
More sensitive than EIA
Detects toxins

Requires special
equipment

Current tests can be
more costly than EIA

Newer test

More studies need to be
done with PCR before it
can be recommended for
routine testing

¢ Cepheid Xpert C.
difficile

¢ Gen Probe Prodesse pro-
Gastro cd

¢ BD GeneOhm
C. difficile Assay

Algorithm Testing

Enhances sensitivity and
positive predictive value

Lowers costs by
eliminating costly follow-
up on patients with
negative screening tests

More time consuming as
more tests are conducted

Algorithm testing
involves using 2- to
3-step method beginning
with an initial lower-cost
screen, followed by toxin
type testing

¢ Example: GDH screen
followed by cell

cytotoxin assay or EIA
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LAB TESTING AND DIAGNOSIS

REPEAT TESTING

The most common method for CDI testing is EIA for toxin A and B. However, false negative results are problematic.
Practitioners may decide to repeat an EIA test if CDI is suspected. Repeat testing can potentially decrease the positive
predictive value of tests and only minimally increases the number of patients that are correctly diagnosed.?*! SHEA-IDSA
states that repeat testing of a patient during the same episode of diarrhea is not very valuable and should be discouraged (B-
I1).'¢ Health facilities may consider instituting a policy regarding specific guidance on repeat testing to eliminate confusion.

COLONIZATION

An estimated 7%-11% of adult inpatients of acute care facilities are thought to be colonized with C. difficile. This figure is
slightly lower at long-term-care facilities, with approximately 5%-7% of adults being colonized. In the community population,
colonization is estimated to occur in about 2% of adults.'* Children are thought to have higher rates of colonization compared
to adults. Healthcare workers have also been shown to have low rates of colonization, approximately 1.5%-1.7%.°

What is the risk of a patient who is colonized with C. difficile of developing CDI?

At present, colonized patients appear to be at reduced risk of developing symptomatic CDI compared with patients colonized
with other organisms. Some studies indicate colonization may be seen as protective against a patient developing symptomatic
disease.?> The patient who is newly exposed to a strain of C. difficile in the hospital environment is thought to be at greater
risk of disease development.'3

Should patients who are known to be colonized but are not symptomatic be isolated and placed under contact precautions?

The patient who is colonized with C. difficile is not thought to pose as much of a risk of contamination to other patients as
symptomatic patients due to the increased contamination of the surrounding environment. It’s controversial as to whether
asymptomatic carriers are responsible for transmission of C. difficile to others, but current guidelines do not recommend
putting into isolation.

Is treatment and decolonization recommended in asymptomatic carriers?

Current guidelines do not recommend identifying patients or healthcare workers for purposes of decolonization (A-III).
Testing of patients with no symptoms is not recommended (B-III). Treatment of those colonized with C. difficile is also not
recommended (B-I).'¢
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LAB TESTING AND DIAGNOSIS

TOOL KIT ARTICLE ABSTRACTS

e Recommendations for Surveillance of Clostridium
difficile-Associated Disease.

The article included in your tool kit, “Recommendations
for Surveillance of Clostridium difficile-Associated
Disease,” describes in detail interim recommendations for
surveillance. The recommendations are based upon the
most current evidence in the literature and are intended
for use by inpatient and community healthcare facilities.
It is imperative that healthcare facilities make use of
shared definitions in order to help us understand the
changing epidemiology and emergence of new risk factors
in the development of disease.

McDonald LC, Coignard B, Dubberke E, et al.
Recommendations for Surveillance of Clostridium
difficile—Associated Disease. Infect Control Hosp
Epidemiol 2007; 28:140-145.

Clinical Practice Guidelines for Clostridium difficile
Infection in Adults: 2010 Update by the Society for
Healthcare Epidemiology of America (SHEA) and the
Infectious Diseases Society of America (IDSA).

The article included in your tool kit, “Clinical Practice
Guidelines for Clostridium difficile Infection in Adults:
2010 Update by the Society for Healthcare Epidemiology
of America (SHEA) and the Infectious Diseases Society
of America (IDSA),” was developed to improve the
diagnosis and management of C. difficile in adult
inpatients. The article is included because it discusses
many issues pertinent to infection control, including a
discussion of laboratory testing methods, environmental
prevention measures, and hand hygiene.

Cohen SH, Gerding DN, Johnson S, et al. Clinical
Practice Guidelines for Clostridium difficile Infection

in Adults: 2010 Update by the Society for Healthcare
Epidemiology of America (SHEA) and the Infectious
Diseases Society of America (IDSA). Infect Control Hosp
Epidemiol 2010; 31 (5):431-455.
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HAND HYGIENE

The single most important action a healthcare worker, patient, or visitor to a
healthcare facility can do to prevent the spread of infection is to practice proper
hand hygiene. While this may seem overly simple, studies show that hand hygiene
adherence rates are consistently too low, with some estimates showing adherence

of less than 40% for healthcare workers.® The current literature describes a variety
of reasons affecting adherence, some practical (such as lack of access to sanitizing
agents), and some behavioral (such as a lack of acknowledgment for the importance
of consistent hand hygiene practices). Additionally, difficulties presented by methods
of monitoring can influence accurate measurement of adherence rates.

Barriers that affect hand hygiene compliance include experiencing dryness or
discomfort from repeated use of harsh soaps and alcohol-based hand rubs, feeling too
busy, inaccessible hand-sanitizing stations, lack of knowledge on how and when to
wash hands and what kind of sanitizing agent is most appropriate in a given situation,
and the belief that wearing gloves is a substitute for hand hygiene. Unfortunately,
compliance has been shown to be worse in situations where it is most important:
when intensity of patient care is high, during procedures where contamination risk is
high, and in intensive-care units.?* Performing proper hand hygiene in the healthcare
environment is fundamentally a behavioral habit that must be ingrained. Habits can Ignaz Semmelweiss (1818-

be hard to change, but when the safety of patients and staff is in question, healthcare 1865), a Hungarian physician,
facilities must work actively to address the barriers that prevent success. discovered that hand hygiene

. . L . . : ) reduced the incidence of
Difficulties in monitoring can be attributed to multiple points where hand hygiene can

occur, the amount of time needed to adequately monitor workers, the frequency of
opportunities that must be observed, the fact that opportunities can occur any time of
day or night throughout the year in both clinical and non-clinical environments, and
the consideration of changes in behaviors when staff know they are being observed.”
Accuracy is dependent on knowledgeable, trained observers, consistent practices, and
acknowledgment of biases and confounding factors.

puerperal fever in 1847. His
practices were not widely
accepted until after his death
and were dismissed for their
simplicity.®

This section of the tool kit will review current guidelines and methods of
monitoring, with the intention of highlighting the most current interventions
and strategies for improvement. The focus will be on improving adherence
and overcoming challenges, as well as consideration of hygiene technique in
circumstances where C. difficile is present.
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HAND HYGIENE

THE GUIDELINES

The World Health Organization’s Guidelines on Hand Hygiene in Healthcare reviewed in this tool kit were developed
beginning in 2004, were published in 2009, and are expected to remain current through 2011. The guideline provides a
comprehensive review of evidence-based practices to improve hand hygiene in healthcare workers as a means of reducing the
spread of infectious organisms. The guidelines are intended to be adapted to local settings and resources while maintaining
adherence to the recommendations.

Recommendations are ranked according to the CDC/HICPAC (Healthcare Infection Control Practices Advisory Committee)
system, which is based on existing data, applicability, economic impact, and theory.

RANKING SYSTEM

Strongly recommended for implementation and strongly supported by well-designed experimental,
Category 1A . . . . .

clinical, or epidemiologic studies.
Catecorv IB Strongly recommended for implementation and supported by certain experimental, clinical, or

gory epidemiologic studies, as well as a strong theoretical rationale.

Category IC Required for implementation, as mandated by federal or state regulation or standard.

Suggested for implementation and supported by suggestive clinical or epidemiologic studies, or a
Category II . .

theoretical rationale.
No Recommendation | Unresolved issue. Practices for which insufficient evidence or no consensus regarding efficacy exist.

The WHO Guidelines on Hand Hygiene in Health Care are presented here (adapted)®:
Indications for hand washing and hand antisepsis:

1. Wash hands with soap and water when visibly dirty or visibly soiled with blood or other body fluids (IB) or after using
the toilet (II).

2. [If exposure to potential spore-forming pathogens is strongly suspected or proven, including outbreaks of Clostridium
difficile, hand washing with soap and water is the preferred means (IB).

3. Use an alcohol-based hand rub as the preferred means for routine hand antisepsis in all other clinical situations described
in items (a) to (f) listed below if hands are not visibly soiled (IA). If alcohol-based hand rub is not obtainable, wash hands
with soap and water (IB).

a. before and after touching the patient (IB);

b. before handling an invasive device for patient care, regardless of whether or not gloves are used (IB);

c. after contact with body fluids or excretions, mucous membranes, non-intact skin, or wound dressings (IA);
d. if moving from a contaminated body site to another body site during care of the same patient (IB);

e. after contact with inanimate surfaces and objects (including medical equipment) in the immediate vicinity
of the patient (IB);

f. after removing sterile (II) or non-sterile gloves (IB).

4. Before handling medication or preparing food, perform hand hygiene using an alcohol-based hand rub or wash hands with
either plain or antimicrobial soap and water (IB).

5. Soap and alcohol-based hand rub should not be used concomitantly (II).
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Hand hygiene technique:

1.

Apply a palmful of alcohol-based hand rub and cover all
surfaces of the hands. Rub hands until dry (IB).

When washing hands with soap and water, wet hands
with water and apply the amount of product necessary
to cover all surfaces. Rinse hands with water and dry
thoroughly with a single-use towel. Use clean, running
water whenever possible. Avoid using hot water, as
repeated exposure to hot water may increase the risk
of dermatitis (IB).Use towel to turn off tap/faucet (IB).
Dry hands thoroughly using a method that does not
recontaminate hands. Make sure towels are not used
multiple times or by multiple people (IB).

Liquid, bar, leaf, or powdered forms of soap are
acceptable. When bar soap is used, small bars of soap in
racks that facilitate drainage should be used to allow the
bars to dry (II).

Use of gloves:

1.

The use of gloves does not replace the need for hand
hygiene by either hand rubbing or hand washing (IB).

Wear gloves when it can be reasonably anticipated
that contact with blood or other potentially infectious
materials, mucous membranes, or non-intact skin will
occur (IC).

Remove gloves after caring for a patient. Do not wear
the same pair of gloves for the care of more than one
patient (IB).

When wearing gloves, change or remove gloves during
patient care if moving from a contaminated body site
to either another body site (including non-intact skin,
mucous membrane, or medical device) within the same
patient or to another environment (II).

The reuse of gloves is not recommended (IB). In the
case of glove reuse, implement the safest reprocessing
method (II).

Other aspects of hand hygiene:

1.

Do not wear artificial fingernails or extenders when
having direct contact with patients (IA).

Keep natural nails short (tips less than 0.5 cm long or
approximately % inch) (II).
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HAND HYGIENE AND C. DIFFICILE: SPECIAL CONSIDERATIONS

With the introduction of alcohol-based hand sanitizers in

the healthcare facility, overall hand hygiene compliance has
improved with the relative ease of use and availability of
these products. As the WHO/CDC guidelines recommend the
use of alcohol-based hand rubs as an appropriate means of
hand hygiene when hands are not visibly soiled, it is fair to
assume that the use of these sanitizing agents has increased
in recent years. Similarly, the incidence of CDI has also
increased, leading some to draw associations between the
two. While it has been shown that alcohol-based cleaners
and hand sanitizers may not be an effective means of killing
C. difficile spores, it has not been proven that the use of
alcohol-based sanitizers have caused increased rates of CDL.!”
Rather, several studies have shown that CDI rates remained
the same or even decreased following alcohol-based hand-rub
hygiene programs.?¢-2® At present, this question remains an
issue of debate.

This section provides an overview of current guidelines
and recommendations to assist infection-control
practitioners in promoting proper hand hygiene in
settings that involve patients with CDI. Current guidelines
recommend following the standard CDC/WHO hand
hygiene guidelines upon exiting a room as part of the basic
practices for prevention under circumstances where there
is no current outbreak of CDL.'? In other words, the use
of alcohol-based hand sanitizers is sufficient if hands are
not visibly soiled after glove removal, unless there is an
outbreak of CDI at the facility.

For facilities that are experiencing high CDI rates, special
approaches to minimize transmission should be followed:

1.

Intensify assessment of compliance with process
measures (B-III).

a.

Hand hygiene should be performed on entry and
exit from patient rooms. When hand washing is
performed, determine whether proper techniques
are being used (e.g., hand washing for at least 15
seconds).

If hand hygiene compliance or techniques are not
adequate, conduct interventions to improve hand
hygiene compliance and techniques.

Perform hand hygiene with soap and water as the
preferred method before exiting the room of a patient
with CDI (B-III).

a.

Ensure proper hand hygiene technique when using
soap and water.

Be aware that hand hygiene adherence may decrease
when soap and water is the preferred method.

i.  Additional education may be necessary to
remind healthcare workers that alcohol-based
hand hygiene products are superior to hand
washing for non-spore forming organisms (e.g.,
MRSA).
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HAND HYGIENE

FAQS: HAND HYGIENE AND THE SPREAD OF CLOSTRIDIUM DIFFICILE?

(adapted from WHO Guidelines)

The following information is intended to support healthcare
workers and others in understanding and explaining the
challenges presented by patients with C. difficile infection.

Can appropriate infection control practices help prevent and
control Clostridium difficile?

Yes. It is recommended that gloves be worn and hands
washed appropriately if exposure to potential spore-forming
pathogens is strongly suspected or proven, including C.
difficile outbreaks. The method of hand hygiene to be
employed must be hand washing using soap and water. Even
when gloves have been worn, hand washing is essential. It

is important that the correct technique for hand washing is
applied. In all other situations, the use of alcohol-based hand
rubs are the preferred method.

What is the concern about healthcare workers using
alcohol-based hand rubs at the point of care when patients

have C. difficile?

Alcohol hand rubs are known to be less effective on soiled
hands generally, as well as when there is C. difficile infection.
Conveying simple messages to healthcare workers through
routine training and updates, and reinforcing these during
times of outbreak situations, will help to ensure that the correct
methods for hand hygiene are applied at the correct moments.

Should we remove alcohol-based hand rubs from areas where
there is a Clostridium difficile infection?

No, alcohol-based hand rubs are required at the point of care
for a number of reasons:

e They are easy to use and are more likely to result in
greater compliance for workers.

e They are proven effective in killing a range of pathogens
and they reduce risk of patients acquiring
a healthcare-associated infection.

e They are effective in killing non-spore forms of C. difficile
e Sinks for hand washing are not always readily available.

e Evidence-based research reinforces the need for the
presence of these hand rubs to ensure maximum patient
safety.

e There is no evidence to suggest that their use has been
connected with increased CDI.

Are visibly clean hands still at risk for cross-transmission?

It is very unlikely. Hand washing with soap and water is
recommended when exposure to potential spore-forming
pathogens is strongly suspected or proven (including
outbreaks of C. difficile); however, it is very unlikely that
using alcohol-based hand rubs on visibly clean hands will put
patients at risk of cross-infection. Appropriate glove use and
the adoption of either type of hand hygiene on non-soiled
hands will ensure clean, safe hands. The bottom line is that
hands should be washed with soap and water when they are
visibly dirty or soiled with blood or other bodily fluids.

How often will the spores be present when patients have
Clostridium difficile infection?

When patients have C. difficile with severe diarrhea, large
amounts of spores can be present. This is also true of specific
strains of C. difficile, including those that are epidemic in
certain countries. Effective hand hygiene at the point of care,
together with other well-accepted control measures, helps to
manage the problem.

Clostridium difficile figures are very high in some countries,
and seem to have become worse. Is this because of alcohol-
based hand rubs?

There is published evidence that the extensive use of alcohol-
based hand rubs in hospitals has not led to an increase in

C. difficile.

Does the promotion of alcohol-based hand rubs imply the
“downgrading” of sinks and hand washing?

No. Guidance highlights the fact that hand washing is
essential in specific situations. Although washing hands with
soap and water remains an accepted method for routine hand
antisepsis, alcohol-based hand rubs should be promoted

as the gold standard for hand hygiene, considering their
dramatic impact on improving compliance with hand hygiene
and ensuring clean, safe hands.
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HAND HYGIENE

MONITORING METHODS

The direct observation method is considered the gold
standard for hand hygiene monitoring and is the
recommended practice per current guidelines. This method
involves visually monitoring staff for hand hygiene behavior
and recording the results. Benefits include the ability to
observe many facets of proper hand hygiene, such as
appropriate time spent cleansing hands, fingernail length,
and accessibility of necessary hand hygiene products. It
allows for the observation of compliance between groups,
such as certain wards or units that may need to work on
improvements, time of day, and differences in compliance
among staff members. The opportunity for immediate
education and feedback is also available during the
monitoring process.

Drawbacks are that it is time-consuming and labor
intensive; it requires trainers to use and understand uniform
definitions of compliance; it captures only a small number
of opportunities; and those being observed may modify
their behavior if they know they are being monitored.
Nevertheless, this method is the only method available to
assess adherence to detect all opportunities. The WHO
guidelines recommend using a standardized form based
on the five monitoring moments for hand hygiene. The
organization has developed such a form, released in 2009,
which has been validated for use in several studies. A
modified version of this form, which was used electively
by facilities participating in the Infection Prevention
Collaborative, is included in your tool kit. Direct methods
can also involve patient assessment and healthcare worker
self report, though these are not always thought of

as reliable.>*

NEW AND NOTABLE

A new addition to the direct-monitoring process is the
development of the iScrub application for iPhone, iPad, and
iPod touch. The current application allows observers to
record observations, along with the time, location, and job
role of the healthcare worker being observed. Data can then
be transferred to any computer via email and reviewed in
an Excel spreadsheet. For more information visit: https://
compepi.cs.uiowa.edu/iscrub/home/ or http://itunes.apple.
com/us/app/iscrub-lite/id3297645702mt=8.

Indirect methods involve measuring the use of products—
such as paper towels, soap dispensers, and alcohol-based
sanitizers—and automated monitoring of the use of sinks
and hand-rub dispensers. These methods may provide a
less expensive way of estimating hand hygiene adherence,
though they do not provide the accuracy or wealth of
information that comes from direct-monitoring methods.
It is debatable as to whether indirect monitoring can really
serve as a proxy for hand hygiene adherence, and the issue
deserves more study.
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HAND HYGIENE

DEVELOPING A STRATEGY FOR MONITORING

With the complexities of hand hygiene monitoring, The Joint
Commission developed some guidance on how to develop

a monitoring strategy as part of a monograph, “Measuring
Hand Hygiene: Overcoming the Challenges,” published in
2009. A web address to the full monograph is available at
the end of the hand hygiene section.

Three questions that should be asked before beginning any
hand hygiene monitoring process include?’:

1. Why does your organization want to measure hand
hygiene adherence, and what are its goals in doing so?

The strategy that is used will depend on your organization’s
goals for monitoring. For example, you may wish to monitor
certain individuals or high-risk patient populations or units
within the facility. The goal may be to provide insight into

a recent infectious-disease outbreak, to improve adherence
throughout the facility, to comply with regulations, and to
improve quality of care. You will also want to consider the
format in which results will be presented and to whom, as
well as the time period of data collection.

2. What elements of hand hygiene does your organization
wish to measure?

Specifically determine what the trained observers will be
monitoring. It is important to be clear and provide education
to those who will be conducting the monitoring of exactly
what they are looking for. The following items can be
considered for monitoring:

a) Components: supplies, type of healthcare worker,
adequacy of cleansing

b) Indications: All five moments of hand hygiene or
only before and after patient contact, etc.

¢) Structural considerations: Product availability and
accessibility, adequacy in placement of sinks and
dispensers, functionality, use of dispensers

d) Product use: volume used, the number of workers
who use it, the type of worker who uses it

e) Adherence to policy: e.g., whether jewelry is worn
and fingernails are kept short

f)  Staff knowledge: Do staff have the knowledge
needed to perform appropriate hand hygiene?

g) Staff competence: When given the knowledge, is
staff able to perform adequate hand hygiene, such as
washing hands with appropriate technique?

h) Perceptions and attitudes of healthcare workers

i) Satisfaction of staff and patients with hand hygiene
practices

3. How does your organization wish to measure hand
hygiene?

Depending on what you have decided to measure, the next
step is to decide whether you want to use direct or indirect
observation. It is important to consider what is affordable
and practical given your organization’s staffing availability
and the budget that feasibly may be allocated toward
monitoring efforts.

Deciding which observations to measure will affect your
overall adherence rates. For example, the decision to monitor
all five moments of hand hygiene, or strictly before patient
contact, will likely yield different adherence rates. The Joint
Commission has outlined three measurement types that you
may wish to consider in your monitoring plan. These include:

1. Item by item measures, such as only considering one of
the five moments—e.g., only consider indications after
contact with a patient.

2. Composite measurement, which may include multiple
indications into a single adherence rate. For example,
the number of indications before patient contact plus the
number of indications after patient contact.

3. The all-or-none measurement method, which implies
that either all or no indications for hand hygiene were
performed.
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HAND HYGIENE

DEVELOPING A STRATEGY FOR MONITORING coNT.

WHO AND HOW

e Recognized by staff, which can lead to the
Hawthorne Effect—“behavior improves
when staff know they are being observed”

e Prevents ownership by the unit

e Highly knowledgeable
Infection Preventionists | ®  Able to intervene and teach in the moment
e Able to provide immediate feedback

e Allows for ownership by the unit

e (Can be an “eye-opener” to see the true level
of adherence

¢ Improves knowledge of guidelines

e DPotential biases in observing colleagues
e Potential for inaccuracies in reporting
¢ Observer training may be needed

Unit Staff

¢ Ethical considerations of involving patients

¢ Indications must be performed in front of
patient and not in other locations, such as
outside the room

. ; ;
Overt Allows for 1mmed1at§ access to staff for e May result in “Hawthorne Effect”
feedback and education

®  Best for assessing basic indications
Patients ¢ Demonstrates the hospital is committed to
patient care

e Limits opportunities for immediate feedback
and education

®  May create lack of trust

®  May limit observations that can be tracked

Covert e  Minimizes “Hawthorne Effect”
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HAND HYGIENE

IMPROVING ADHERENCE

Healthcare workers know they need to wash their hands, but there are often many barriers, occurring at every point of care,
that prevent proper hygiene. Addressing these barriers and changing the behavior of individuals requires a multifaceted
approach, similar to the one developed by Ontario’s Just Clean Your Hands campaign adapted below.?

MULTIMODAL STRATEGY FOR IMPROVING ADHERENCE

For initial improvements and sustained change, it is imperative that engagement in activities take place from the patient level
all the way to the senior management. Hospitals and long-term care facilities must do more than ensure the availability of
supplies at the point of care: they must take a systems approach to change.

Taking a multidisciplinary approach requires a multidisciplinary team. Physician champions, environmental services staff,
infection control, nurses, materials management, health-education staff, administration, and leadership are all key players in
the campaign for hand hygiene. Drafting termination policies for not practicing appropriate hand hygiene at all times is one
way of involving upper management and sending a clear message that the healthcare organization is serious in its efforts to
promote good habits. This tactic has been useful for facilities in the collaborative when the hand hygiene compliance rates have
become stagnant, and it can help boost rates into the 90 percentile ranges. A sample is provided in your tool kit.”*
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STAFF TRAINING AND EDUCATION

The maxim is “knowledge is power.” If healthcare workers
don’t know when and how to clean their hands, there is
very little chance they will be successful in doing so. Many
healthcare workers do not have a clear understanding of the
complex opportunities for hand hygiene.?> Habits are more
easily formed when a task is perceived as easy to accomplish
and knowing what to do makes things easier.”

Basic training should consist of a review of current
guidelines, hygiene techniques, methods of transmission

of pathogen via the hands, and the burden of healthcare-
acquired infections. There are several interactive training
modules available for use online. For example, CDC has a
hand hygiene training module that reviews key concepts and
other standard precautions to prevent infections. For access,

visit: http://www.cdc.gov/handhygiene/training.html.

Addressing the “what-ifs” of hand hygiene can be a crucial
component to a hand hygiene program. This is important
for training staff on basic practices, as well as training

those who are monitoring hand hygiene practices. Consider
incorporating such questions into regular training or posting
information about what to do when more complicated
circumstances arise.

e  What if a staff member performs hand hygiene, leaves
a patient’s room and goes directly into another room?
Does hand sanitizing need to happen again?

®  What if my hands are full? How do I perform hand
hygiene?

e  What if I am only sticking my hand into a patient’s
room? Do I need to perform hand hygiene?

e  What if I sanitize outside a room so the observers can
collect data? Shouldn’t the patients be the ones to see me
using the hand rub?

e What if I put gloves on when I entered the room and
removed them before I left the room? Do I still need to
sanitize?

e When do I use soap and when to I use hand sanitizer?
e  What if the hand-sanitizing station is out of hand rub?

Consider installing a suggestion box where staff can
anonymously insert questions they may have about hand
hygiene practices. Then provide answers at a monthly
meeting or through emails, newsletters, posters, or
screensavers.
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HAND HYGIENE

PATIENT INVOLVEMENT AND EMPOWERMENT

Patients and families can have an influence on hand

hygiene adherence in two ways. First, they can be taught
and reminded how to perform hand hygiene themselves,
reducing the risk of acquiring infections themselves and
reducing the spread to the environment. Second, they can be
taught to remind healthcare workers to sanitize their hands.
It is critical to remember that it is always the healthcare
worker who is ultimately responsible for performing this part
of their job, and there should never be any added pressure

or expectation put on a patient. Patients may be vulnerable
and weakened from illness, and they should not be expected
to participate in improving hand hygiene adherence of staff
if they are unwilling or unable. In a recent study, 40% of
patients surveyed indicated that they felt they should remind
caregivers to wash their hands, but most reported they would
not feel comfortable doing so. The main reasons they gave
are: they felt that healthcare providers already know when to
perform hand hygiene, they felt uncomfortable telling them
to do so, and they did not feel it was their responsibility. The
study also showed, however, that if patients were asked to
remind healthcare workers to wash their hands, they were
twice as likely to do so0.2® Additionally, patients are more
confident about the care they receive when they see that the
hospital makes a commitment to patient-care activities such
as hand hygiene.”

The CDC has created
patient admission
videos in Spanish

and English that

teach patients the
importance of hand
hygiene in the hospital,
pointing out that it

is appropriate to ask
or remind workers to
practice hand hygiene. The video is included as part of the
tool kit.

Several studies have
shown that patients
are more likely to ask

healthcare workers to
practice hand hygiene if
they receive an invitation
to do so0.?”

Patients must also be provided with the needed tools and
education on performing hand hygiene. Provide patients
with bottles of hand sanitizer for disinfection. If a patient
has C. difficile, explain that washing hands with soap and
water after using the bathroom and before eating food is
the preferred method and that everyone needs to clean their
hands before exiting the patient’s room.!

COLORADO INFECTION PREVENTION COLLABORATIVE

C. DIFFICILE INFECTIONS



C.diff

HAND HYGIENE

NOTABLE RESOURCES

The following organizations have developed quality guidance for implementation of hand hygiene-improvement programs and
provide a wealth of tools and educational information.

World Health Organization: The WHO’s “SAVE LIVES:
Clean Your Hands Campaign” advocates the need to
improve and sustain hand hygiene practices of healthcare
workers at the right time and in the right place. For
access to a variety of tools, including costing tools, draft
letters to management, and staff- and patient-education
materials, visit: http://www.who.int/gpsc/5may/en.

Centers for Disease Control and Prevention: “Hand
Hygiene in Healthcare Settings” is intended to provide
healthcare workers with access to all current guidelines,
patient-oriented materials, an interactive training
course, videos and podcasts, as well as links to many
other resources. For access, visit: http://www.cdc.gov/
handhygiene/index.html.

The Joint Commission developed a monograph in 2009
titled “Measuring Hand Hygiene: Overcoming the
Challenges.” The document was created in collaboration
with other leaders in the healthcare field. The monograph
can be described as “anything you want to you know
about measurement of hand hygiene but were afraid to

ask.” For access, visit: http://www.jointcommission.org/
assets/1/18/hh monograph.pdf.

Institute for Healthcare Improvement developed the
how-to guide “Improving Hand Hygiene—A Guide for
Improving Practices among Health Care Workers” in
2006 in collaboration with the CDC, APIC, and SHEA,
with contributions from WHO. For access visit: http://
www.ihi.org and search for “Hand Hygiene” to access.

Association for Professionals in Infection Control and
Epidemiology (APIC) has developed several brochures
aimed at improving hand hygiene practices of healthcare
workers and consumers, as well as tips on hand washing.
Additionally, current guidelines for hand hygiene

are posted on the site. Visit: www.apic.org and click
“Education” or “Guidelines & Standards.”

Washing Hands Saves Lives is a hand hygiene campaign
developed by Novant Health, a nonprofit health
system. Their website offers a variety of free marketing
materials, including stickers, screen savers, mirror
decals, and posters, as well as a sample protocol and
knowledge surveys. For access, visit: http://www.

washinghandssaveslives.org/index.html.

The Hand Hygiene Resource Center is a project of the
St. Raphael Healthcare System and Dr. John Boyce to
improve hand hygiene practices in healthcare settings.
The site offers current information on hand hygiene
practices, including monitoring tools, educational
presentations, and guidance on selecting alcohol-based
hand rubs. For access, visit www.handhygiene.org.
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HAND HYGIENE

TOOL KIT ARTICLE ABSTRACTS

The World Health Organization Guidelines on
Hand Hygiene in Health Care and Their Consensus
Recommendations

The article included in your tool kit, “The World Health
Organization Guidelines on Hand Hygiene in Health
Care and Their Consensus Recommendations,” provides
a concise synopsis of the most relevant portions of the
WHO?’s extensive guidelines on hand hygiene published
in 2009. Visual representations of the five moments for
hand hygiene, as well as the appropriate techniques for
hand washing and use of alcohol rub, are shown.

Pittet D, Allegranzi B, Boyce J, et al. The World Health
Organization Guidelines on Hand Hygiene in Health
Care and Their Consensus Recommendations. Infect
Control Hosp Epidemiol 2009; 30:611-622.

Improving Adherence to Hand Hygiene Practice: A
Multidisciplinary Approach

The article included in your tool kit, “Improving
Adherence to Hand Hygiene Practice: A
Multidisciplinary Approach,” reviews barriers to
appropriate hand hygiene as well as risk factors for
noncompliance. The author also proposes strategies

for improving compliance, highlighting the need for
practical and behavioral approaches, and states the need
for involvement from leadership.

Pittet D. Improving Adherence to Hand Hygiene
Practice: A Multidisciplinary Approach. Emerging
Infectious Diseases 2001; 7 (2): 234-240.
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What if: | sanitize outside. This allows the secret observer to
collect data. “Shouldn’t our patients be the ones to observe us
washing our hands?”

What if: | am only “sticking my head into the room, but not
touching anything”?

What if: | am going out of a room directly into the next room. Do
| have to sanitize? “My hands are still wet”

What if: Patients are in the hallways during peak times. Do |
need to wash my hands between patients?

What if: “My hands are full”’. How do | do hand hygiene?

Actions Taken

* Lean HH event January 2010

+ Policy, Education and Supplies were identified as
main root causes

* Changed HH policy and protocol to reflect current
practice

« Created “What If “ Scenarios to educate staff

» Supplies were closely monitored in ED and changed
to automatic dispensers

* Focused on suboptimal performing department

» Re-educated Secret Observers on What If Scenarios
and how to fill out data sheet, standards and
reporting non compliant staff to IC.




Assistance from Clinical
Excellence

* We need assistance from you in next steps

— How can the Unit Practice Councils be
involved/support HH Performance
improvement activities?

—How can UPC promote personal responsibility
for each staff member?

—Is HH on your department’s priority list?

—How can you involve HH in staff performance
evaluations?







Hand Hygiene Barriers

Hand gel dosing Sanitizer location

Hands full » Signage
Supplies * Buy in, lack of need
Education * Distraction




Hand Hygiene

Recommendations/ Implementation

Dept Changes

Education

* Relocate / in
hand hygien

» Hand Gel Clips
* |[ncrease lotion

* Gel to foam

crease » Elevator speech

e stations .« poster presentation
Staff huddles
Culture Board
Buttons

Increased signage













Summary of ED Environmental Cultures

Winner of the most growth — the phone.

Close second - EKG machine, which not only had a significant
amount of growth, but also grew organisms originating from
fecal matter. Eeeew...

Of note, every surface had MRSA and/or MSSA, (Staph. )

Goal is to promote an awareness of what a difference hand
hygiene can make, and how we can protect ourselves, our
coworkers, our patients and families by having an awareness
of what we touch and where we might be spreading germs

We can take ownership of our workspace by taking the
initiative to get involved in keeping our ED clean and by
washing our hands!

Conclusion? WASH-IN, WASH-OUT!!!







Lessons Learned

Unit ownership is key: importance has to come from
within and from unit leaders.

Support ,encourage, “course -correct “ and reward secret
observers — recruit new blood.

Sometimes you need to “let go” of secret observers that
are burnt out or non- compliant with reporting names.
Support from top leadership, as well as a physician
champion is key.

Find ways to make hand hygiene fun (ICU).

Culture change is needed so that any staff member can

go up to another staff member and (gently/ nicely)
remind them of a missed opportunity.










ONINVITD
TVINIWNOYIANT
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ENVIRONMENTAL CLEANING

Cleaning can be defined as the physical action of scrubbing
surfaces or objects with a detergent or other cleansing agent
followed by rinsing with water to remove microorganisms,
salts, and other visible dirt in order to render the surface
safe to handle or touch.?! Cleaning in healthcare facilities
refers to the cleaning and disinfection of environmental
surfaces, patient care devices, and medical equipment.
Although the primary means by which microorganisms
come into contact with patients is via the hands of
healthcare workers, adequate cleaning and disinfection of
the environment is a fundamental aspect in reducing the
spread of healthcare-acquired infections. Organisms may
spread to patients from the patient touching a contaminated
surface or from a healthcare provider touching this surface
and not performing appropriate hand hygiene to eradicate
the organisms prior to touching the patient.*

Clostridium difficile can exist in two forms, as a vegetative
cell and as a spore. In its vegetative state, C. difficile does not
survive in the environment for more than 15 minutes on dry
surfaces or more than 6 hours on moist surfaces.>® However,
in its spore form, C. difficile has been known to persist on
surfaces for at least 5 months and is known to be highly
resistant to chemical agents and other means of cleaning. In
fact, cleaning agents that are non-chlorine-based have been
shown to increase spore production.>

In one study, 49% of rooms occupied by patients with
symptomatic CDI were found to be contaminated, while
29% of the rooms occupied by asymptomatic carriers were
found to be contaminated.?’ Positive correlations have been
shown to exist between the amount of contamination on the
hands of healthcare workers and the level of contamination
that exists in the healthcare environment.?® Patients admitted
to rooms previously occupied by patients with C. difficile
have a higher risk of contracting the infection.?® The rate

of surface contamination is thought to be proportional to
the severity of symptoms in C. difficile patients, the level of
incontinence of patients, and the number of patients with
symptomatic infection. Fortunately, adequate cleaning and
disinfection of patient rooms has been shown to reduce rates
of infection.?

Any surface area in a patient’s room has the potential for
becoming a source of disease transmission. This includes
furnishings such as overbed tables, bed rails, chairs, sinks,
and toilets. Frequently touched areas, known as “high touch”
areas are thought to be more highly contaminated and may
need more frequent cleaning and disinfection. These areas
may include doorknobs, IV fluid pumps, nurse call buttons,
the phone, and light switches.'*'7-?23 Carpeted rooms have
been shown to be more highly contaminated than non-
carpeted rooms.** A minimal amount of spores are thought to
significantly contaminate areas outside of patient rooms.’
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ENVIRONMENTAL CLEANING

THE GUIDELINES

There are currently two guidelines produced by CDC/HICPAC that should serve as the basis for institutional policies on
environmental cleaning practices. These include Guidelines for Environmental Infection Control in Healthcare Facilities
(2003) and Guidelines for Disinfection and Sterilization in Healthcare Facilities (2008). The 2003 guideline is a compilation
of recommendations for prevention and control of infectious diseases associated with healthcare environments. The 2008
guideline provides detailed recommendations on the preferred methods for cleaning, disinfection, and sterilization of patient-
care medical devices and for the cleaning and disinfection of the healthcare environment. The full text for either guideline can
be accessed at: http://www.cdc.gov/hicpac/pubs.html.

The following is adapted from the 2003 guideline and provides specific recommendations on the prevention and control of
C. difficile in the healthcare environment. In general, the guideline recommends “meticulous cleaning followed by disinfection
using hypochlorite-based germicides as appropriate.”

The ranking categories are as follows3!:

RANKING SYSTEM

Strongly recommended for implementation and strongly supported by well-designed experimental,
Category IA . . . . .

clinical, or epidemiologic studies.
Catecorv IB Strongly recommended for implementation and supported by certain experimental, clinical, or

gory epidemiologic studies, as well as a strong theoretical rationale.

Category IC Required for implementation, as mandated by federal or state regulation or standard.

Suggested for implementation and supported by suggestive clinical or epidemiologic studies, or a
Category II . .

theoretical rationale.
Unresolved Issue No recommendation is offered. No consensus or insufficient evidence exists regarding efficacy.
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ENVIRONMENTAL CLEANING

RECOMMENDATIONS—ENVIRONMENTAL SERVICES (ADAPTED)

L. Cleaning and Disinfecting Strategies for Environmental
Surfaces in Patient-Care Areas

A. Select EPA-registered disinfectants, if available, and use

them in accordance with the manufacturer’s instructions
(IB, IC).

B. Do not use high-level disinfectants and/or liquid chemical
sterilants for disinfection of either noncritical instrument/
devices or environmental surfaces; such use is counter to
label instructions for these toxic chemicals (IB, IC).

C. Follow manufacturers’ instructions for cleaning and
maintaining noncritical medical equipment (II).

D. In the absence of a manufacturer’s cleaning instructions,
follow certain procedures.

1.

Clean noncritical medical equipment surfaces with a
detergent/disinfectant. This may be followed with an
application of an EPA-registered hospital disinfectant
with or without a tuberculocidal claim (depending
on the nature of the surface and the degree of
contamination), in accordance with disinfectant label
instructions (II).

Do not use alcohol to disinfect large environmental
surfaces (II).

Use protective-barrier coverings as appropriate for
noncritical equipment surfaces that are 1) touched
frequently with gloved hands during the delivery of
patient care; 2) likely to become contaminated with
blood or bodily substances; or 3) difficult to clean
(e.g., computer keyboards) (II).

E. Keep housekeeping surfaces (e.g., floors, walls, and
tabletops) visibly clean on a regular basis and clean up
spills promptly (II).

1.

>

Use a one-step process and an EPA-registered
hospital disinfectant/detergent designed for general
housekeeping purposes in patient-care areas when 1)
uncertainty exists as to the nature of the soil on these
surfaces (e.g., blood or bodily fluid versus routine
dust or dirt); or 2) uncertainty exists regarding

the presence or absence of multi-drug resistant
organisms on such surfaces (II).

Detergent and water are adequate for cleaning
surfaces in nonpatient-care areas—e.g.,
administrative offices (II).

Clean and disinfect high-touch surfaces (e.g.,
doorknobs, bed rails, light switches, and surfaces

in and around toilets in patients’ rooms) on a more
frequent schedule than minimal-touch housekeeping
surfaces (II).

Clean walls, blinds, and window curtains in patient-
care areas when they are visibly dusty or soiled (II).

FE. Do not perform disinfectant fogging in patient-care areas
(IB).

G. Avoid large-surface cleaning methods that produce mists
or aerosols, or disperse dust in patient-care areas (IB).

Follow proper procedures for effective use of mops,

cloths, and solutions (II).

1.

Prepare cleaning solutions daily or as needed; replace
with fresh solution frequently, according to facility
policies and procedures (II).

Change the mophead at the beginning of the day and
also as required by facility policy, or after cleaning
up large spills of blood or other bodily substances
(IT).

Clean mops and cloths after use and allow to dry
before reuse; or use single-use, disposable mopheads
and cloths (II).
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ENVIRONMENTAL CLEANING

RECOMMENDATIONS—ENVIRONMENTAL SERVICES (ADAPTED)

I. After the last surgical procedure of the day or night, wet
vacuum or mop operating-room floors with a single-use mop
and an EPA-registered hospital disinfectant (II).

.

K.

Do not use mats with tacky surfaces at the entrance to
operating rooms or infection-control suites (IB).

Use appropriate dusting methods for patient-care areas
designated for immunocompromised patients (IB).

1. Wet-dust horizontal surfaces daily by moistening
a cloth with a small amount of an EPA-registered
hospital detergent/disinfectant (IB).

2. Avoid dusting methods that disperse dust (e.g.,
feather-dusting) (IB).

Keep vacuums in good repair, and equip vacuums with
HEPA filters for use in areas with patients at risk (IB).

Close the doors of immunocompromised patients’ rooms
when vacuuming, waxing, or buffing corridor floors to
minimize exposure to airborne dust (IB).

N.

When performing low- or intermediate-level disinfection
of environmental surfaces in nurseries and neonatal units,
avoid unnecessary exposure of neonates to disinfectant
residues on environmental surfaces by using EPA-
registered disinfectants in accordance with manufacturers’
instructions and safety advisories (IB, IC).

1. Do not use phenolics or any other chemical germicide
to disinfect bassinets or incubators during an infant’s
stay (IB).

2. Rinse disinfectant-treated surfaces, especially those
treated with phenolics, with water (IB).

When using phenolic disinfectants in neonatal units,
prepare solutions to correct concentrations in accordance
with manufacturers’ instructions, or use premixed
formulations (IB, IC).
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ENVIRONMENTAL CLEANING

RECOMMENDATIONS SPECIAL PATHOGENS—INCLUDES C. DIFFICILE conT.

A. Use appropriate hand hygiene, PPE (e.g., gloves), and D. Adpvise families, visitors, and patients about the
isolation precautions during cleaning and disinfecting importance of hand hygiene to minimize the spread
procedures (IB). of body-substance contamination (e.g., respiratory

. . . secretions or fecal matter) to surfaces (II).
B. Use standard cleaning and disinfection protocols to

control environmental contamination with antibiotic- E. Do not use high-level disinfectants (i.e., liquid chemical
resistant gram-positive cocci (e.g., methicillin-resistant sterilants) on environmental surfaces; such use is
Staphylococcus aureus, vancomycin-intermediate- inconsistent with label instructions (IC).

resistant Staphylococcus aureus, or vancomycin-resistant
Enterococcus [VRE]) (IB).

1. Pay close attention to cleaning disinfecting high-
touch surfaces in patient-care areas (e.g., bed rails,
carts, bedside commodes, doorknobs, or faucet

F.  Because no EPA-registered products are specific
for inactivating Clostridium difficile spores, use
hypochlorite-based products for disinfecting
environmental surfaces in those patient-care areas
where surveillance and epidemiology indicate ongoing
handles) (IB). transmission of C. difficile (II).

2. Ensure compliance by housekeeping staff with

cleaning and disinfection procedures (IB). G. No recommendation is offered regarding the use of

specific EPA-registered hospital disinfectants with respect
to environmental control of C. difficile (Unresolved
Issue).

3. Use EPA-registered hospital disinfectants appropriate
for the surface to be disinfected (e.g., either low- or

intermediate-level disinfection) as specified by the
manufacturers’ instructions (IB, IC). H. Apply standard cleaning and disinfection procedures to

control environmental contamination with respiratory
and enteric viruses in pediatric-care units and care areas
for immunocompromised patients (IC).

4. When contact precautions are indicated for patient
care, use disposable patient-care items (e.g., blood-
pressure cuffs) whenever possible to minimize

cross-contamination with multiple-resistant I.  Clean surfaces that have been contaminated with
microorganisms (IB). bodily substances; perform low- to intermediate-level
5. Follow these same surface cleaning and disinfecting disinfection on cleaned surfaces with an EPA-registered
measures for managing the environment of MRSA disinfectant in accordance with the manufacturer’s
patients (II). instructions (IC).
C. Thoroughly clean and disinfect environmental and J. Use disposable barrier coverings as appropriate to
medical equipment surfaces on a regular basis using minimize surface contamination (II).

EPA-registered disinfectants in accordance with
manufacturers’ instructions (IB, IC).
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ENVIRONMENTAL CLEANING

RECOMMENDATIONS SPECIAL PATHOGENS—INCLUDES C. DIFFICILE conT.

K. Develop and maintain cleaning and disinfection
procedures to control environmental contamination with
agents of Creutzfeldt-Jakob disease (CJD), for which no
EPA-registered product exists (II).

1. In the absence of contamination with central-
nervous-system tissue, extraordinary measures (e.g.,
use of 2N sodium hydroxide [NaOH] or applying
full-strength sodium hypochlorite) are not needed for
routine cleaning or terminal disinfection of a room
housing a confirmed or suspected CJD patient (II).

2. After removing gross tissue from the surface,
use either 1N NaOH or a sodium-hypochlorite
solution containing approximately 10,000-20,000
ppm available chlorine (dilutions of 1:5 to 1:3 v/v,
respectively, of U.S. household chlorine bleach;
contact the manufacturers of commercially available
sodium-hypochlorite products for advice) to
decontaminate operating-room or autopsy surfaces
with central-nervous-system or cerebral-spinal-fluid
contamination from a diagnosed or suspected CJD
patient (II).

a. The contact time for the chemical used during
this process should be 30 minutes—1 hour.

b. Blot up the chemical with absorbent material and

rinse the treated surface thoroughly with water.

c. Discard the used, absorbent material into
appropriate waste containment.

3. Use disposable, impervious covers to minimize
body-substance contamination to autopsy tables and
surfaces (IB).

M. Use standard procedures for containment, cleaning, and

decontamination of blood spills on surfaces as previously
described (IC).

1. Wear PPE appropriate for a surface decontamination
and cleaning tasks (IC).

2. Discard used PPE by using routine disposal
procedures or decontaminate reusable PPE as
appropriate (IC).
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ENVIRONMENTAL CLEANING

SELECTION OF CLEANING PRODUCTS/METHODS

Current data are conflicting on whether the cleaning agent used must inactivate or “kill” C. difficile spores in order to prevent
transmission.* Regardless, there are currently no EPA-registered products that can claim to effectively eliminate these spores
from the hospital environment. For routine cleaning of C. difficile patient rooms in hospital settings where there is currently
no outbreak or increased activity, the use of EPA-registered disinfectant products that are more routinely used in the hospital
setting are suitable. Although not effective in eliminating spores of C. difficile, the physical motion of cleaning and routine use
of germicides remove and dilute the concentration of spores effectively enough in endemic situations.'

RECOMMENDATIONS ON
CLEANING SOLUTIONS FOR C. DIFFICILE*

According to CDC’s Guideline for Disinfection and
Sterilization, healthcare facilities that are experiencing
outbreak levels of C. difficile or where ongoing transmission
is occurring, the recommendation is to use dilution solutions
of 5.25% to 6.15% sodium-hypochlorite solutions (such as
a 1:10 dilution of household bleach), along with additional
prevention and control measures (II).

If chlorine solutions are not prepared fresh daily, it can be
stored at room temperature for up to 30 days in a capped,
opaque plastic bottle with a 50% reduction in chlorine
concentration after 30 days of storage (e.g., 1000 ppm
chlorine [approximately a 1:50 dilution] at day 0 decreases
to 500 ppm by day 30) (IB).

An EPA-registered sodium-hypochlorite product is preferred,
but if such products are not available, a generic version of
sodium hypochlorite solutions (e.g., household chlorine
bleach) can be used (II).

Common disinfectants used in healthcare settings that may
be used for routine cleaning of C. difficile rooms in the
absence of an outbreak include quaternary ammoniums,
phenolics and other EPA-approved germicides.

FACTORS TO CONSIDER
WHEN CHOOSING A CLEANING AGENT?3!:

¢ Costs and safety of the product

¢ Product—surface compatibility and contact time needed
for product activation

e User acceptability
e Sporicidal activity of cleaning agent

¢ Hypochlorite solutions can cause damage (corrosion
and pitting) to equipment and aggravate respiratory
problems!’

¢ The adequacy of the cleaning process in high-
contamination situations versus the adequacy of the
product or the need to change products®”
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ENVIRONMENTAL CLEANING

ADVANTAGES AND DISADVANTAGES OF LOW-LEVEL DISINFECTANTS APPROVED

FOR USE IN HEALTHCARE FACILITIES FOR SURFACE-AREA CLEANING?3!:3437

CLEANING
METHOD ADVANTAGES DISADVANTAGES
1:10 dilution active against C. difficile spores Odor can be irritating
Inexpensive Corrosive to metals in high concentrations
Fast-acting Inactivated by organic material
Sodi Widely available May discolor fabrics
odium . .. o . . . .
. Broad spectrum of antimicrobial activity Inactivation by organic matter discoloring or “bleaching”
hypochlorite D ) ic resid f fabri
oes not leave toxic residues of fabrics
Unaffected by water hardness Release of toxic chlorine gas when mixed with ammonia
Removes dried or fixed organisms surfaces or acid
Low incidence of serious toxicity
Not too expensive Not effective against spores
Widely available Healthcare-associated infections have been reported from
Effective cleaning agent contaminated quaternary ammonium compounds used to
Widely used as disinfectants disinfect patient-care supplies or equipment
Quaternary Generally fungicidal, bactericidal, and virucidal against High water hardness* and materials such as cotton and
ammonia lipophilic (enveloped) viruses gauze pads can make them less microbicidal because of
compounds Commonly used in ordinary environmental sanitation of insoluble precipitates or active ingredient absorption,
noncritical surfaces, such as floors, furniture, and walls respectively
EPA-registered quaternary ammonium compounds are
appropriate to use for disinfecting medical equipment that
contacts intact skin (e.g., blood-pressure cuffs)
Widely available May be toxic to infants—use of phenolics in nurseries
Many phenolic germicides are EPA registered as has been questioned because of hyperbilirubinemia in
disinfectants for use on environmental surfaces (e.g., infants placed in bassinets where phenolic detergents
Phenolics bedside tables, bed rails, and laboratory surfaces) and were used
noncritical medical devices Phenolics are absorbed by porous materials, and the
Bactericidal, fungicidal, virucidal, and tuberculocidal residual disinfectant can irritate tissue
Poor activity against bacterial spores
Inexpensive Not active against C. difficile spores
Widely available Fatal postoperative wound infections with Clostridium
Rapidly effective have occurred when alcohols were used to sterilize
Ethyl or Rapidly bactericidal, rather than bacteriostatic, against surgical instruments contaminated with bacterial spores
. vegetative forms of bacteria; they also are tuberculocidal, Alcohols have been used to disinfect fiber-optic
isopropyl fungicidal, and virucidal endoscopes but failure of this disinfectant has lead to
alcohol Alcohols have been used effectively to disinfect oral infection
and rectal thermometers, hospital pagers, scissors and May cause damage to surfaces over time
stethoscopes Rapid evaporation makes adequate exposure time
difficult to achieve unless the items are immersed
Used for disinfecting blood culture bottles and medical Antiseptic iodophors are not suitable for use as hard-
Todophor equipment, such as hydrotherapy tanks, thermometers, surface disinfectants
:cidal and endoscopes . .
germ.la a *This product and other iodophors retain the germicidal
solutions efficacy of iodine but, unlike iodine, generally are
nonstaining and relatively free of toxicity and irritancy
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NOVEL APPROACHES TO ROOM DECONTAMINATION

In light of the fact that there are no EPA-recommended
products that can claim to kill C. difficile spores and only
50% of rooms are cleaned effectively following terminal
clean at patient discharge, some novel approaches have
recently been introduced in an effort to improve terminal
room cleaning and disinfection of C. difficile patient rooms.
Two are discussed briefly here.

Hydrogen peroxide vapor (HPV) room-decontamination
systems inject liquid hydrogen peroxide into sealed rooms
where the gaseous vapor is allowed to cover and disinfect
objects and surfaces in the room following terminal cleaning.
Vapor is released until the appropriate amount of hydrogen
peroxide is in the room, a process which generally takes 2-4
hours for one room and up to 12 hours for an entire ward.
The process allows for high levels of penetration of the
cleaning agent; is noncorrosive to surfaces and compatible
with hospital surfaces; and is less toxic to the environment,
patients and staff than traditional cleaning methods. Most
important, this method has been shown to be highly effective
against eradicating C. difficile and MRSA from the patient-
care environment. Boyce et al. found that they were able to
reduce the incidence of CDAD by 53% following use of the
decontamination system.* However, more studies need to be
conducted before it is recommended for routine use and may
only be warranted in healthcare facilities where high rates

of infection persist despite adherence to preventive measures
due to higher costs and slow room turnaround times.

A second method, ultraviolet light systems, may be used
following terminal cleaning to more completely eradicate
pathogens from patient rooms. These systems target areas for
cleaning and deliver the appropriate dose of UV energy into
the room for the appropriate length of time. In one study,
this type of system was successful in eradicating 99.9% of
vegetative bacteria and 99.8% of C. difficile spores in less
than one hour.*® These systems have also been effective in
significantly reducing MRSA and VRE contamination in
rooms. Additional benefits to this method include the fact
that it is environmentally friendly, rapidly decontaminates a
variety of organisms and does not require the sealing off of
ventilation systems. Drawbacks are that initial capital costs
can be high; however, there is no need to purchase additional
supplies on a regular basis. Patients and staff may need to
leave the area, and the room may still require cleaning of
other visually unappealing elements that are important to
patients and families, such as dust and stains.
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ENVIRONMENTAL CLEANING

MONITORING CLEANING PRACTICES

Surfaces that are in close proximity to the patient, or likely to
be frequently touched by patients or healthcare workers, are
known as “high-touch areas.” The recommendation provided
by CDC’s 2003 guideline for environmental cleaning advises
that hospitals “clean and disinfect high-touch surfaces”
more frequently than other surfaces (category IB). Current
estimates on the adequacy of room cleaning are suboptimal
at best, with some estimating that about only half of these
high-touch surfaces are effectively cleaned by housekeeping
following patient discharge.*’ These high-touch areas may
include the tray table, light switches, bathroom doorknob,
telephone, and bed rails. In a study that analyzed data of
high-touch areas in 36 acute-care hospitals in the United
States, only 48% were found to be appropriately cleaned.
The areas that had the highest rate of being cleaned included
the sink, tray table, and toilet. The areas with the worst
rate, with less than 30% being adequately cleaned, included
light switches, doorknobs, bathroom handholds and bedpan
cleaners.*! Clearly, there are substantial opportunities that
exist for improving compliance with environmental cleaning
guidelines.

CDC/HICPAC’s 2006 Guideline for the Management of
Multi-Drug-Resistant Organisms states that “monitoring
for adherence to recommended environmental cleaning
practices is an important determinant for success in
controlling transmission for MDROs and other pathogens
in the environment.” The guideline strongly recommends
(a category IB ranking) that “hospitals monitor (clean and
inspect) cleaning performance to ensure consistent cleaning
and disinfection of surfaces in close proximity to the patient
and likely to be touched by the patient and healthcare
professionals.”

With these data and recommendations in mind, the CDC in
collaboration with the Environmental Evaluation Workgroup
has developed Options for Evaluating Environmental
Cleaning that focuses on monitoring cleanliness of these
high-touch areas. Although there is a lack of standardized
recommendations for the monitoring of environmental
cleaning, this document provides a starting point for
healthcare facilities to begin the basic practices of monitoring
then to progress to more advanced levels. Additional related
resources, including an evaluation worksheet and monitoring
form, are available at http://www.cdc.gov/HAI/toolkits/

Evaluating-Environmental-Cleaning.html.

The tool kit also offers recommendations for providing
education to environmental services staff to promote
effective cleaning. A survey conducted in 2009 by APIC
and the American Society for Healthcare Environmental
Services (ASHES) found the top three challenges to adequate
environmental cleaning were too much pressure to turn

the room over in a timely manner, lack of assignment

to cleaning non-stationary objects, and high hospital
occupancy. Consider how these factors may affect adequate
cleaning in your own institution. A close relationship with
environmental services and clear role assignments were key
factors in successful improvement initiatives.*?
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ENVIRONMENTAL CLEANING

ENVIRONMENTAL CLEANING EDUCATION

USING FLUORESCENT MARKER OR POWDER

The use of objective systems of monitoring, such as the use of fluorescent gel markers or ATP bioluminescence, provide a
useful tool for education for all staff and may be particularly helpful when a staff member’s first language is not English. Once
placed on an object, these materials are invisible to the naked eye, yet can be removed with cleaning agents, light pressure,
and a damp cloth. The solution dries rapidly and can persist on surfaces for several weeks, making it possible to monitor
immediately after cleaning has been conducted or up to several weeks. Several products on the market can be used, including
GloGerm products and Black Light World’s Cleaning Detective Kit.

Learning Objective: To educate environmental services staff on high-touch areas that require cleaning, and to demonstrate

whether staff are effectively cleaning these areas.

Step 1: Identify high-touch areas or other locations within
patient rooms that will be targeted for education and
monitoring. Utilize an environmental cleaning checklist to
ensure consistency in monitoring, and modify this checklist
for training purposes if needed.

Step 2: Determine how often monitoring will take place and
which rooms or staff members will be monitored.

Step 3: Educate staff on the monitoring process and
expectations for cleaning patient care areas. Be sure to
provide specific information on staff roles and processes for
adequate cleaning.

Step 4: Work with environmental services managers and staff
to determine a method for notifying infection control staff
when the room is available for placement of the fluorescent
gel markings.

Step 5: Place one dot of fluorescent gel on each high-touch
area or other surface selected for monitoring.

Step 6: Following cleaning, return to the room and use a
black light to highlight the areas marked with fluorescent gel
to determine where cleaning may be insufficient.

Step 7: Conduct follow-up education on the spot by
returning to the room with EVS staff, or develop follow-up
presentations for a group. If cleaning is inadequate, revisit
the protocol and find out where gaps in knowledge continue
to exist.
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

The use of protective barrier measures, including standard-
and transmissions-based precautions, are recommended

by the CDC for the prevention and control of infectious
agents with special clinical and epidemiologic significance,
including C. difficile and multi-drug resistant organisms.*
Standard precautions imply the use of proper hand hygiene
technique and include the use of gloves, masks, gowns,
respirators, and face shields in circumstances when contact
with blood, bodily fluids, or other infectious agents may
occur. Transmission-based precautions are indicated for

use when patients are suspected or known to be colonized
with an infectious agent. There are three distinct categories,
including contact, droplet, and airborne precautions, and
these are always used in addition to standard precautions.
Selection of the precautionary method to be used depends
on the likely mode of transmission of the infectious agent.
Contact precautions are recommended for use in preventing
the spread of C. difficile and other agents that are spread
through contact with the patient-care environment.*

When contact precautions are in place, healthcare workers
are required to wear gown and gloves upon entering the
patient’s room and to remove this protective equipment

upon exiting the patient’s room. Proper hand hygiene should
always be performed following the removal of gloves. Ideally,
patients placed under contact precautions should be isolated
in their own rooms, or at least cohorted with other patients
with the same infection. When neither option is available,

the appropriate staff should be consulted to determine the
best location for the patient that will minimize the spread of
infection to others. These measures are intended to prevent
the spread of infectious agents through the environment and
on the hands of healthcare workers.* Patients with active
symptoms of infection are thought to a be primary source of
spread for CDAD; thus, measures to reduce contamination of
their surrounding environment are crucial for prevention.

Gloves are crucial in protecting healthcare workers and
patients from infectious agents that can be spread through
the environment via their hands. In a prospective controlled
trial that implemented a glove-use policy—and included
educational elements and increased availability of supplies—
CDI rates were significantly lowered to 1.5 cases per 1,000
patients discharged, from an initial rate of 7.7 per 1,000
discharges.® Gloves are particularly useful in light of the
fact that hand hygiene compliance rates are typically quite
low, and that pathogens may remain on the hands even after
hand washing is performed.3 Staff must be educated on
performing hand hygiene following the removal of gloves,

as the use of this protective equipment is not a substitute for
hand hygiene but rather an extra precautionary measure.
Gloves should be made readily available, as their selection is
dependent on hand size, latex allergies, tasks performed, and
chemical or infectious agents that may be contacted.

Although the spread of C. difficile has not been shown to
occur as a result of contamination on clothing and staff
uniforms, the use of gowns is still a warranted measure to
protect exposed areas of the body and clothing.!” Workers
who wear protective gowns are also more likely to practice
proper hand hygiene or glove use. Gowns are also more
visible to staff who may be monitoring compliance with
contact precautions, and thus may serve as a proxy for
measuring appropriate glove use.** Gowns should be put on
before entering the patient’s room and worn in anticipation
of any interaction with a patient or contaminated equipment
and environment, including all instances for patients that are
placed under contact precautions. Gowns should be available
in varying sizes to ensure staff is properly protected from

the neck to mid-thigh or lower. Care should be taken when
removing the gown to ensure the contaminated side is rolled
into a bundle and thrown away.**

continued >
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

It is recommended that contact precautions for C. difficile

be put in place in as timely a fashion as possible to minimize
the risk of spread through the patient-care environment. A
positive lab test should be communicated to the appropriate
infection prevention and patient-care staff to ensure isolation
occurs as promptly as possible. Use of a laboratory-based
alert system is a method of providing this immediate
notification. A lab-alert tracking tool is included in your tool
kit to assist in gauging whether timely notifications are taking
place. In healthcare facilities experiencing unacceptably high
rates of CDI despite adherence to best practices, contact
precautions may be instituted based on provider suspicion
and the onset of symptoms, such as uncontrolled diarrhea.'

The decision on when to discontinue contact precautions
and patient isolation is not well defined. Recommendations
by the CDC specify that precautions should remain in place
for the duration of a patient’s illness or until the patient

no longer has diarrhea. Some experts have recommended
precautions remain in place for up to 48 hours after a
patient’s symptoms resolve, which may be considered

in facilities where rates are high despite adherence to
preventive measures.'® Yet others have stated a patient
should remain in isolation until they are discharged from
the facility. This ambivalence comes from the thought that
patients may still contaminate their surroundings even

if non-symptomatic. In general, the patient with active
symptoms is the main source of transmission for nosocomial
C. difficile; therefore, discontinuation that coincides with
the patient becoming asymptomatic is reasonable and
recommended.!”%
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

THE GUIDELINES

In 2007, CDC/HICPAC released the “Guideline for Isolation Precautions: Preventing Transmission of Infectious Agents in
Healthcare Settings.”* The recommendations presented are intended for use by a variety of healthcare facilities, including
hospitals and long-term care, ambulatory care, home care, and hospice facilities. The guideline provides updates and expands
on information in the preceding guideline published in 1996, emphasizing new concerns with hospital-acquired infections. The
following is an adaptation of these guidelines that applies to patients with C. difficile. For the full document, visit: http://www.
cdc.gov/hicpac/pdf/isolation/Isolation2007.pdf.

RECOMMENDATIONS

These recommendations are designed to prevent transmission of infectious agents among patients and healthcare personnel in
all settings where healthcare is delivered. The CDC/HICPAC system for categorizing recommendations is as follows:

RANKING SYSTEM

Strongly recommended for implementation and strongly supported by well-designed experimental,
Category 1A . . . . .

clinical, or epidemiologic studies.
Catecorv IB Strongly recommended for implementation and supported by certain experimental, clinical, or

gory epidemiologic studies, as well as a strong theoretical rationale.

Category IC Required for implementation, as mandated by federal or state regulation or standard.

Suggested for implementation and supported by suggestive clinical or epidemiologic studies, or a
Category II . .

theoretical rationale.
Unresolved Issue No recommendation is offered. No consensus or insufficient evidence exists regarding efficacy.

TRANSMISSION-BASED PRECAUTIONS

I. General Principles precautions for colonization or infection with MDROs, go
to the MDRO guideline: www.cdc.gov/ncidod/dhqp/pdf/ar/
mdroGuideline2006.pdf.

In addition to standard Precautions, use transmission-based
precautions for patients with documented or suspected
infection or colonization with highly transmissible or III. Patient Placement
epidemiologically important pathogens for which additional
precautions are needed to prevent transmission (IA).

In acute care hospitals, place patients who require contact
precautions in a single-patient room when available (IB).
Extend duration of transmission-based precautions (e.g.,
droplet, contact) for immunosuppressed patients with viral
infections due to prolonged shedding of viral agents that may
be transmitted to others (IA).

When single-patient rooms are in short supply, apply
the following principles for making decisions on patient
placement: prioritize patients with conditions that may
facilitate transmission (e.g., uncontained drainage, stool

II. Contact Precautions incontinence) for single-patient room placement (II).

Use contact precautions as recommended in Appendix A Place together in the same room (cohort) patients who are

for patients with known or suspected infections or evidence infected or colonized with the same pathogen and are suitable
of syndromes that represent an increased risk for contact roommates (IB).

transmission. For specific recommendations for use of contact

continued >
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

THE GUIDELINES

If it becomes necessary to place a patient who requires contact
precautions in a room with a patient who is not infected or
colonized with the same infectious agent:

¢ Avoid placing patients on contact precautions in the
same room with patients who have conditions that may
increase the risk of adverse outcome from infection or
that may facilitate transmission (e.g., those who are
immunocompromised, have open wounds, or have
anticipated prolonged lengths of stay) (II).

¢ Ensure that patients are physically separated (i.e., more
than 3 feet apart) from each other. Draw the privacy
curtain between beds to minimize opportunities for direct
contact (II).

¢ Change protective attire and perform hand hygiene
between contact with patients in the same room,
regardless of whether one or both patients are on contact
precautions (IB).

In long-term-care and other residential settings, make
decisions regarding patient placement on a case-by-case
basis, balancing infection risks to other patients in the room,
the presence of risk factors that increase the likelihood of
transmission, and the potential adverse psychological impact
on the infected or colonized patient (II).

In ambulatory settings, place patients who require contact
precautions in an examination room or cubicle as soon as
possible (II).

IV. Use of Personal Protective Equipment
Gloves

Wear gloves whenever touching the patient’s intact skin or
surfaces and articles in close proximity to the patient (e.g.,
medical equipment, bed rails). Don gloves upon entry into the
room or cubicle (IB).

Gowns

Wear a gown whenever clothing will have direct contact
with the patient or potentially contaminated environmental
surfaces or equipment in close proximity to the patient. Don
gown upon entry into the room or cubicle. Remove gown
and observe hand hygiene before leaving the patient-care
environment (IB).

After gown removal, ensure that clothing and skin do not
contact potentially contaminated environmental surfaces that
could result in the possible transfer of microorganism to other
patients or environmental surfaces (II).

V. Patient Transport

In acute care hospitals, long-term care hospitals and other
residential settings, limit transport and movement of patients
outside of the room to medically necessary purposes (II).

When transport or movement in any healthcare setting is
necessary, ensure that infected or colonized areas of the
patient’s body are contained and covered (II).

Remove and dispose of contaminated PPE and perform hand
hygiene prior to transporting patients on contact precautions
(IT).

Don clean PPE to handle the patient at the transport
destination (II).

VI. Patient-care equipment and instruments/devices

Handle patient-care equipment and instruments/devices
according to Standard Precautions (IB/IC).

In acute care hospitals, long-term care hospitals and other
residential settings, use disposable noncritical patient-

care equipment (e.g., blood pressure cuffs) or implement
patient-dedicated use of such equipment. If common use of
equipment for multiple patients is unavoidable, clean and
disinfect such equipment before use on another patient (IB).

continued >
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

THE GUIDELINES

VIIL. In home-care settings

Limit the amount of nondisposable patient care equipment
brought into the home of patients on contact precautions.
Whenever possible, leave patient-care equipment in the home
until discharge from home-care services (II).

If noncritical patient-care equipment (e.g., stethoscope)
cannot remain in the home, clean and disinfect items before
taking them from the home using a low- to intermediate-level
disinfectant. Alternatively, place contaminated reusable items
in a plastic bag for transport and subsequent cleaning and
disinfection (II).

In ambulatory settings, place contaminated reusable
noncritical patient-care equipment in a plastic bag for
transport to a soiled utility area for reprocessing (II).

VIII. Environmental Measures

Ensure that rooms of patients on contact precautions are
prioritized for frequent cleaning and disinfection (at least
daily) with a focus on frequently touched surfaces (e.g., bed
rails, overbed table, bedside commode, lavatory surfaces

in patient bathrooms, doorknobs) and equipment in the
immediate vicinity of the patient (IB).

Discontinue contact precautions after signs and symptoms of
the infection have resolved or according to pathogen-specific
recommendations in Appendix A (IB).

APPENDIX A:

TYPE AND DURATION OF PRECAUTIONS RECOMMENDED FOR SELECTED INFECTIONS AND CONDITIONS

INFECTION TYPE

DURATION PRECAUTIONS

Gastroenteritis Standard precautions

¢ Use contact precautions
for diapered or incontinent
persons for the duration
of illness or to control
institutional outbreaks for
gastroenteritis caused by C.

difficile

C. difficile

Contact precautions

Duration of illness ¢ Discontinue antibiotics if

appropriate.

® Do not share electronic
thermometers; ensure
consistent environmental
cleaning and disinfection.
Hypochlorite solutions may
be required for cleaning if
transmission continues.

¢ Hand washing with soap
and water is preferred
because of the absence of
sporicidal activity of alcohol
in waterless antiseptic hand
rubs.
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STAFF COMPLIANCE AND TRAINING

Strict adherence to contact precautions by healthcare staff
is a significant factor in reducing the spread of hospital-
acquired infections. As with basic hand hygiene practices,

adherence to contact precautions has room for improvement.

An observational study conducted in a 900-bed hospital
for 11 months assessed adherence to the donning of gowns
upon entry to patient rooms under contact precautions and
found an overall compliance rate of 73%. In this study,
female staff members had better adherence compared with
male staff, which has also similarly been demonstrated in
studies of hand hygiene. Among types of healthcare workers,
physicians were shown to have the worst adherence (67%),
followed by nursing staff (78 %); physical therapists and
respiratory therapists were among the best, with 90% and
96% compliance, respectively.*® Clock et al. measured

the adherence to contact precautions more broadly and
estimated a 67% adherence rate for wearing gown and
gloves upon room entry, 63.5% adherence to proper glove
disposal, and 77.1% adherence to proper gown disposal
upon exiting a patient room. The most frequently observed
violation was the failure to dispose of contaminated gloves
upon exit from the room.*

A study conducted in 2001 surveyed 2,000 randomly
sampled healthcare workers about their knowledge and
attitudes toward adhering to contact precautions. The study
found the most important reason for not following current
guidelines was a lack of knowledge (47%), followed by
lack of time (41%), and finally a lack of means to engage

in the appropriate behavior, such as availability of supplies
(29%).*® Rather than reviewing guidelines, healthcare
workers were more likely to contact infection prevention
staff with questions and requests for specific information.

Education of staff in combination with the availability of
supplies is necessary to improving adherence to contact
precautions compliance. The Centers for Disease Control
and Prevention and the National Center for Infectious
Diseases has developed a 12-minute video that demonstrates
these techniques and can be used for training staff. Posters
describing the proper procedures for donning and removal
of gowns and gloves are included in your tool kit. The
video and posters are available for purchase from the CDC
and are available at http://www.cdc.gov/HAI/prevent/ppe.
html. This website also features a presentation slide set for
infection control practitioners to help train other staff on
the appropriate selection and use of personal protective
equipment.

SEQUENCE FOR DONNING PERSONAL  SECUENCIA PARA PONERSE EL EQUIPO
PROTECTIVE EQUIPMENT (PPE) DE PROTECCION PERSONAL (PPE)
of PPE use based on the level n

3. GOGGLES OR FACE SHIELD

& Placo over face and eyes and adjust o fit

4. GLoves

= Extend to cover wris o islation gown

'USE SAFE WORK PRACTICES TO PROTECT YOURSELF
AND LIMIT THE SPREAD OF CONTAMINATION

UTILICE PRACTICAS DE TRABAJO SEGURAS PARA PROTEGERSE USTED.
MISMO Y LIMITAR LA PROPAGACION DE LA CONTAMINACION

1. GLoves 1. GuaNTES

2. GOGGLES OR FACE SHIELD

4. MASK OR RESPIRATOR 4. MASCARA 0 RESPIRADOR

EFECTUE LA HIGIENE DE LAS MANOS INVEDIATAMENTE DESPUES
DE QUITARSE CUALQUIER EQUIPO DE PROTECCION PERSONAL

(@ [

PERFORM HAND HYGIENE IMMEDIATELY AFTER REMOVING ALL PPE
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CONTACT PRECAUTIONS AND PATIENT ISOLATION

ADVERSE EFFECTS OF PATIENT ISOLATION

Current guidelines recommend single-patient rooms with
private bathrooms as the preferred method of isolation for
patients with C. difficile However, this type of isolation may
not always be possible given hospital infrastructure and bed
occupancy. Patients may have higher rates of infection when
admitted to double-occupancy rooms compared to single-
occupancy rooms.'” Ben-Abraham et al. noted a reduction
in the average number of hospital-acquired infections per
patient in a cohort study of pediatric ICU patients following
the introduction of single isolation rooms.** Other studies
have demonstrated that being in the same room as an
infected patient is not always a risk factor for transmission;
rather consideration of each patient on a case-by-case basis,
given local infrastructure, is warranted.*

Once a decision has been made that patient isolation is
warranted, additional steps may be taken to ensure that

the comfort and well-being of the patient are considered
during treatment. A study published in 2003 evaluated
depression and anxiety levels in patients isolated for MRSA
or VRE infection and found that isolation negatively affects
mood and raises anxiety levels.’® Patients with more severe
illness who have been placed in isolation similarly report
feelings of helplessness.*® The most significant deprivation
noted was a lack of human touch.’! Loss of companionship,
boredom, reduced movement, lack of interaction, and a lack
of information about the infection and reasons for isolation
may lead to frustration, anger, and feelings of neglect. Some
patients may interpret reduced interaction with nurses as

a fear of contracting infection, rather than nurses having
lack of time or the lack of practicality inherent in the gown-
and-glove process. Patients’ feelings of being unclean, dirty,
and infected can create stigma and worsen any feelings of
depression.*?

Tips to Improve Care for Patients in Isolation®?

* Place patients in rooms with windows or a view to
the ward when possible.

e Provide books, magazines, television and other
activities if the patient is well enough.

¢  Educate patients and family to help alleviate the
stress and anxiety that may occur with being placed
in isolation.

e Ensure isolated patients are visited by healthcare
staff, even though it may be more time-consuming

and difficult.

Quality of care may be compromised for patients placed

in isolation. It has been estimated that healthcare workers
are half as likely to enter a patient’s room when the patient
is in isolation.’® While this may seem unavoidable, given
the physical barriers and limitations placed on staff when
isolation procedures are put in place, efforts should be
made to ensure that patients are receiving quality care. A
strong relationship has been demonstrated between patient
isolation and reduced patient satisfaction and standard of
care, and these patients may be twice as likely to experience
preventable adverse events such as pressure ulcers and falls.’*
Satisfaction was compromised as isolated patients had
negative perceptions of treatment, reduced access to staff,
and felt a lack of communication.
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ISOLATION SIGNS

The timeliness of placing a patient under transmissions-
based precautions and isolation is a key factor in breaking
the spread of C. difficile or other organisms throughout the
patient-care environment. Once the decision for contact
precautions or isolation has been made, an isolation sign
should be placed on the patient’s door or other area in order
to notify staff and visitors of the need for any necessary
precautions.

In 2010, the Colorado Hospital Association, in collaboration
with various hospital infection preventionists (IPs), worked
to develop standardized colors for isolation signs to

quickly identify isolation precautions. Standardized colors
help healthcare workers avoid confusion and aid in quick
identification of precautions to be used. As part of this
project, the following colors were assigned to each isolation
sign:

e Magenta—contact precautions
® Brown—contact enteric precautions
¢ Orange—droplet precautions

e  Blue—airborne precautions

These signs are available for order from CHA and have been
printed on special paper, which can cling to most surfaces
yet is non-adhesive and reusable. A sample of the isolation
sign that could be used outside a C. difficile patient’s room
has been included in your tool kit. If you would like more
information about these signs or would like to order, please
contact CHA directly or use the order form provided in your
tool kit.

Additionally, supplies must be readily and easily available for
staff and visitors in order for the use of contact precautions
to be an effective strategy in preventing the spread of
infection. Consider creating isolation kits that contain the
appropriate sign, gowns, gloves and dedicated equipment,
such as disposable blood pressure cuffs and stethoscopes,
to be used while the patient is in isolation. Include patient-
education pamphlets that provide information about

the infectious agent and reasons for isolation. Assigning
responsibility for ensuring the continued availability of
supplies on an isolation cart placed outside of the room will
reduce the chance of supplies running low.
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DEDICATED EQUIPMENT

CDC’s 2007 “Guideline for Isolation Precautions” recommends the use of disposable noncritical patient-care equipment or of
dedicated equipment for patients under contact precautions. This recommendation garners a level IB ranking. When this is not
possible, cleaning and disinfection of patient-care equipment between patients is mandatory.**

In particular, the replacement of electronic rectal thermometers with disposables, or oral or tympanic thermometers, has been
shown to significantly reduce CDI infection rates.!”** Other commonly used patient-care items such as blood-pressure cuffs and
stethoscopes have also been shown as potential means of spreading organisms through the environment.**’

STETHOSCOPES

Only 22% of healthcare workers state that they regularly clean their stethoscopes, and some providers do not like to use
disposable stethoscopes due to their inferior quality.’? Cleaning with alcohol wipes could minimize the chance of spreading
infection; however, there are no studies demonstrating that this has been effective in reducing the spread of C. difficile. Using
dedicated or disposable equipment is ideal for preventing the spread of C. difficile. Consider making disposable stethoscope
diaphragm covers available to improve compliance and reduce the spread of infection.

Stethoscope shields are inexpensive and easy-to-use disposable protective covers that are placed on the stethoscope’s
diaphragm. The shields can be placed on contact isolation carts or next to examination-glove dispensers and are discarded
following use on the patient.

MANUFACTURERS
STETHOCAP SCOPESHIELD STETHGUARD
www.stethocap.com www.scopeshield.com www.stethguard.com
or call 866-691-4181 or call 888-364-5720

TOOL KIT ARTICLE ABSTRACT

Proposed Checklist of Hospital Interventions to Decrease the Incidence of Healthcare-Associated Clostridium difficile Infection

The article included in your tool kit, “Proposed Checklist of Hospital Interventions to Decrease the Incidence of Healthcare-
Associated Clostridium difficile Infection,” describes a bundle approach used by one hospital to reduce outbreak levels of C.
difficile. This bundle emphasizes timely lab-alert systems and the use of contact precautions posters, as well as the fostering of
communication among staff, to ensure appropriate action is taken when needed.

Abbett SK, Yokoe DS, Lipsitz SR, et al. Proposed Checklist of Hospital Interventions to Decrease the Incidence of Healthcare-
Associated Clostridium difficile Infection. Infection Control and Hospital Epidemiology 2009; 30: 1062-1069.
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Isolation Precautions: Preventing Infection

A Guide for Patients
What are isolation precautions?

Isolation precautions means you are placed in a protective environment and healthcare
workers must wear protective equipment to prevent the spread of germs to others. Being
placed under isolation will help keep you and other patients safe and protected from germs.
Your healthcare provider has placed you under ‘Isolation Precautions’ to help keep everyone
safe and help you recover.

Isolation means:

v You may be placed in a private room during your stay at the hospital.

v" A sign will be placed outside your door describing the type of isolation you are under.
The sign is there to notify staff that they must follow special procedures before
entering and leaving your room. Your privacy is always protected and the type of
illness you have is not displayed on your door.

v" You should remain in your room to prevent the spread of infection. If you need to
leave your room please ask a staff member to assist you because you may need to
follow special instructions.

Are there different types of isolation?

Yes, there are several types depending on the type of germ and how the germ is spread to
others. Your healthcare provider should explain your illness to you and be sure you
understand what precautions are necessary. If you do not see your healthcare provider using
protective clothing or washing their hands, it is okay to remind them to do so.

Contact Isolation: If you are placed under contact precautions, the germ you have may be
spread to others by touching other people or objects in your room. To prevent the germ from
spreading, anyone who enters your room should:

v" Wear gowns and gloves and throw them away before they leave the room.
v" Wash hands with soap and water or use a hand sanitizer after gloves are removed.

Droplet Isolation: If you are placed under droplet precautions, the germ you have may be
spread to others by sneezing and coughing. To prevent the germ from spreading, anyone
who enters your room should:

v" Wear a mask and throw it away before they leave the room.
v Wash hands with soap and water or use a hand sanitizer before entering the room
and after removing the mask.
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ANTIBIOTIC STEWARDSHIP

Case Study: A 75-year-old woman was admitted to her local
hospital presenting with urinary symptoms consistent with
a urinary-tract infection (UTI). Her emergency-room
physician decided empirically to begin treatment with
ciprofloxacin, as was his standard practice since medical
school. The patient was admitted for observation the

same day but was released as her symptoms began to
resolve. Unfortunately, following discharge from the
hospital the patient began to develop new symptoms,
including frequent, loose, malodorous bowel movements
and abdominal pain. She returned to the hospital and was
readmitted with presumptive C. difficile infection (CDI).

The physician who previously treated the patient for the UTI
had known that antibiotics were a risk factor for CDI, but
he also knew the patient was symptomatic and needed an
antibiotic for treatment. He wasn’t sure what else he could
have done in the situation. He decided to consult with the

hospital’s infectious-disease specialist to find out if he could
have handled things differently. He discovered that based
on local epidemiology, the hospital’s protocol for empirical
treatment of a UTI was not to treat with ciprofloxacin but
instead to use a different class of drug that was less likely to
promote the onset of C. difficile in hospitalized patients and
would still have successfully treated the bacteria causing the
urinary-tract infection.

This scenario provides an example of how using antibiotics
appropriately, or practicing antibiotic stewardship, can
serve to improve patient outcomes, as well as to avoid the
significant costs that are incurred when treating a patient
who has C. difficile. Antibiotic stewardship means engaging
in the most cost-effective therapy for treating patients while
reducing adverse effects such as antimicrobial resistance.
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ANTIBIOTIC STEWARDSHIP

ANTIBIOTIC STEWARDSHIP AND C. DIFFICILE

Exposure to antibiotics is an important risk factor for the
development of disease. In one study, 97% of patients
diagnosed with CDI had received an antibiotic treatment
regimen in the 60 days prior to the onset of symptoms.*® The
use of an antimicrobial agent causes disruption of the normal
bacterial flora in the gut, providing ample opportunity for

C. difficile to attach to available receptors in the colon.
Exposure to a toxin-producing strain of the bacteria in
combination with ingestion of an antibiotic places the patient
at risk for development of symptomatic disease.!s??

Antimicrobial agents that have specifically been shown to
be associated with an increased risk of developing CDI
include clindamycin, ampicillin, amoxicillin, beta lactam/
beta lactamase inhibitors and cephalosporins.’¢ Additionally,
fluoroquinolones are thought to be more strongly linked

to the development of disease compared with other
antimicrobial agents, and may have a particular role to play
in disease associated with hypervirulent NAP1 strains.??
However, any antibiotic has the ability to alter the normal
gut flora in a patient and thus any antibiotic also has the
ability to create a favorable environment for the onset of

C. difficile infection.

The term “collateral damage” is given to describe the
negative effects caused by antibiotic therapy, such as
toxicity and the selection of pathogenic organisms to cause
disease.® In the case of C. difficile, collateral damage refers
to the ability of an antibiotic treatment regimen to influence
and change the gut bacteria in a patient, making the gut a
more hospitable place for C. difficile bacteria to flourish.
Factors that may influence the amount of collateral damage
include the dose, spectrum of activity, route of admission,
treatment duration, and the amount of antibiotic that
reaches the colon.!

Since the use of antibiotics for treatment of infections

is necessary and warranted in the inpatient hospital
environment, efforts must be made to reduce the level of
collateral damage that may occur from their use. This

can best be achieved by the use of antibiotic-stewardship
programs that focus on selection of the most appropriate
choice of antibiotic, provided at the correct dose and
duration, and delivered by the ideal route for the infection
being treated.

There are two main goals to any antibiotic-stewardship
program, the first of which involves optimizing patient
outcomes and reducing the unintended consequences of
antibiotic use. The second goal is reducing healthcare costs
while focusing on the quality of care.’®

Efforts to improve antibiotic prescribing have been
demonstrated to reduce the rate of CDI. During an outbreak
of CDI that occurred in a Veterans hospital in Arizona,
clindamycin was identified as an antibiotic associated

with increased rates of infection. Prior to the outbreak,

an increased use in clindamycin was noted, and patients
who developed CDI were three to nine times more likely to
have received this antibiotic compared with another agent.
Clindamycin was then restricted for use and removed from
the hospital formulary, resulting in a prompt end to the
outbreak levels of infection, from 15.8 per 1,000 discharges
to 1.9 per 1,000 discharges.®! Similarly, Climo et al. observed
a significant reduction in CDI cases per month, from

11.7 to 5.7, six months after the use of clindamycin was
restricted. Stewardship efforts resulted in a net savings for
the hospital due to significantly fewer patients requiring the
costly treatment that can be associated with CDI in addition
to the reduced need for initiating isolation and contact
precautions.®?

Stewardship efforts may be successful in significantly
reducing C.diff infection rates where more traditional
approaches to infection control fall short, even when those
efforts are intensive. Development of local guidelines and
pocket guides detailing recommended treatment to infections
commonly treated in inpatients can be beneficial.*

COLORADO INFECTION PREVENTION COLLABORATIVE

C. DIFFICILE INFECTIONS



C.difficile
C.difficile
C.difficile
C.difficile
C.diff
C.diff

ANTIBIOTIC STEWARDSHIP

THE GUIDELINES

In 2007, the Infectious Disease Society of America (IDSA) and the Society for Healthcare Epidemiology of American (SHEA)
published Guidelines for Developing an Institutional Program to Enhance Antimicrobial Stewardship that provides evidence-
based recommendations for developing a program to enhance stewardship in the hospital setting. The full version of these
guidelines is also available at: http://www.journals.uchicago.edu/doi/pdf/10.1086/510393.

The guideline promotes the use of two core strategies that should provide the foundation for an effective antibiotic-stewardship
program. These strategies and additional supplemental elements are ranked according to the following system®*:

CATEGORY/GRADE DEFINITION
STRENGTH OF RECOMMENDATION
A Good evidence to support a recommendation for use
B Moderate evidence to support a recommendation for use
C Poor evidence to support a recommendation for use
QUALITY OF EVIDENCE
I Evidence from one or more properly randomized controlled trials

Evidence from one or more well-designed clinical trials, without randomization; from cohort
I or case-control analytic studies (preferably from more than one center); drawn from multiple
time series; or from dramatic results from uncontrolled experiments

Evidence from opinions of respected authorities, based on clinical experience, descriptive

11 . .
studies, or reports of expert committees

Adapted from the Canadian Task Force on the Periodic Health Examination."?
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ANTIBIOTIC STEWARDSHIP

THE GUIDELINES

Prospective audit of antimicrobial use with intervention
and feedback to the prescriber, performed by either an
infectious-disease physician or a clinical pharmacist with
infectious-disease training (AI).

Antibiotic stewardship (through formulary restriction
and preauthorization requirements):

a. Has led to significant and immediate reductions in
antimicrobial use and costs (AII).

b. Has been shown to be a beneficial component of a
multifaceted response to nosocomial outbreaks (BII).

c. Has not yet clearly been proven effective in
controlling antimicrobial resistance in the long term,
as in some circumstances use may shift to another
agent resulting in increased resistance (BII).

d. Necessitates the monitoring of overall trends in

antimicrobial use to assess and respond to shifts in
use (BIII).

SUPPLEMENTAL ELEMENTS:

A)

Education is considered an essential element of any
program designed to influence prescribing behavior; it
can provide a foundation of knowledge that will enhance
and increase the acceptance of stewardship strategies
(AIII). However, education when used alone, without
incorporation of active intervention, is only marginally
effective in changing antimicrobial-prescribing practices
and has not demonstrated sustained impact (BII).

Multidisciplinary development of evidence-based-
practice guidelines incorporating local microbiology
and resistance patterns can improve antimicrobial
utilization (Al). Guideline implementation can be
facilitated through provider education and feedback on
antimicrobial use and patient outcomes (AIII).

There are insufficient data to recommend the routine
use of antimicrobial cycling as a means of preventing or
reducing antimicrobial resistance over time (CII).

D) Antimicrobial order forms are an effective component of
stewardship and can facilitate implementation of practice
guidelines (BII).

E) Combination therapy to prevent the emergence
of resistance is based on insufficient data (CII).
Combination therapy does have a role in certain clinical
contexts, including use for critically ill patients at risk
of infection with MDROs, to increase the breadth of
coverage and likelihood of adequate initial therapy (AII).

F) Streamlining or de-escalation of empirical antimicrobial
therapy on the basis of culture results and elimination
of redundant combination therapy can more effectively
target the causative pathogen, resulting in decreased

antimicrobial exposure and substantial cost savings
(AII).

G) Dose optimization based on individual patient
characteristics, causative organism, site of infection, and
pharmacokinetic and pharmacodynamic characteristics
of the drug are an important part of stewardship (AII).
A systematic plan for parenteral to oral conversion if
antimicrobials with excellent bioavailability, when the
patient’s condition allows, can decrease length of stay
and healthcare costs (Al).

H) Development of clinical criteria and guidelines allowing
conversion to oral agents can facilitate implementation
at the institutional level (AIII).

Additionally, the use of electronic medical-records systems,
computer-based surveillance methods, and involvement of
the microbiology lab in providing patient-specific data to
clinicians and assisting infection control with surveillance
duties have all been shown to be effective elements.
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ANTIBIOTIC STEWARDSHIP

PRACTICAL APPLICATION

Following the publication of their 2007 guidelines, SHEA
and IDSA conducted a follow-up survey in 2008 to
determine the prevalence of antibiotic-stewardship programs
in U.S. hospitals. Three hundred fifty-seven practitioners
responded to the survey, which found®:

®  52% stated their facility did not currently have an
antibiotic-stewardship program.

*  61% of practitioners surveyed at facilities that did have
a formal stewardship program stated the program had
existed for more than 2 years, 11% for 1 to 2 years, and
28% for less than 1 year.

e The most frequently used strategy of the two core
strategies recommended in the guideline was prospective
monitoring and feedback (66 %) compared with
restriction or preauthorization (38%).

e Many facilities that claim to not have a formal
stewardship program in place do make use of the
suggested supplemental strategies, such as having an
IV to oral conversion protocol, closed formularies, and
providing education to staff and providers.

Survey respondents who did not have a stewardship
program in place indicated the following as barriers to
implementation:

e Personnel shortages (55%)

¢ Financial considerations (36%)

e Higher priority clinical initiatives (34 %)
e Opposition from prescribers (27%)

¢ Resistance from administration (14%)

Authors of the survey concluded that more practical
strategies and resources are needed to aid hospitals and
other healthcare facilities in implementing the guidelines. As
part of this effort, the CDC has launched a “Get Smart for
Healthcare” campaign focused on improving antimicrobial
use in inpatient healthcare settings, including acute- and
long-term-care facilities, through antibiotic-stewardship
programs.

The campaign outlines four keys to success®:

1. Engage a physician champion to lend legitimacy and gain
buy-in from other prescribers.

2. Garner leadership support to ensure funding, and show a
visible commitment from key administrators.

3. Tailor interventions to local problems, and address local
issues to increase buy-in.

4. Measurement and selection of outcomes that are
important to key groups is critical to success and
continued participation.
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ANTIBIOTIC STEWARDSHIP

CREATING A CORE STEWARDSHIP TEAM5 63

The creation of a stewardship team is an essential preliminary step to any successful program. A good place to start is by
having informal discussions with potential members to gauge their interest and ability to make a commitment. The diagram
below displays recommended core members of an antibiotic-stewardship team and a brief description of their roles. It is
imperative that this team receive support of hospital administration, medical staff leadership, and local providers.

INFECTIOUS-DISEASE PHYSICIAN AND/OR CLINICAL PHARMACIST

If there is no physician on staff with training in infectious diseases, another champion may be selected who demonstrates the
following qualities:

® Basic knowledge of antibiotics

® A demonstrated interest in leadership roles in their community
* Respected by peers

®  Good interpersonal skills

* Good team player

® Basic understanding of human factors and culture transformation

Physician champions and other leaders of the stewardship team should be compensated for their efforts as an incentive to
provide the level of consistent participation that is needed for a successful program.

Physician champions lend legitimacy to the stewardship effort.

v v v v

CLINICAL INFORMATION-SYSTEM INFECTION-CONTROL HOSPITAL
MICROBIOLOGIST SPECIALIST PROFESSIONAL EPIDEMIOLOGIST
Provides expert information | Advises the stewardship team | Provides information on Advises the stewardship team
about interpretation on potential uses of available | current infection-prevention | on surveillance and research
and use of susceptibility technology. and control efforts and the | methods to use in order to

panels and guidance on relationship these may have | evaluate the program.
use and interpretation of with stewardship efforts.
antibiograms.
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ANTIBIOTIC STEWARDSHIP

THREE SIMPLE STEPS TO STEWARDSHIP

There are many different steps that healthcare facilities can take to improve the use of antibiotics and enhance patient safety.
According to the CDC’s “Get Smart for Healthcare” campaign, the following three simple steps provide a starting point any

facility can employ to improve antibiotic use®*:

Step 1: All antibiotic orders should have three key pieces of
information.

These include:
1. Dosage

2. Duration
3. Indication

When patients are cared for by multiple practitioners in
the inpatient environment, it is easy for clinicians to be
uniformed about the reasons an antibiotic was started and
how long the patient should take the medication. Having
the appropriate data available will ensure antibiotics are
discontinued appropriately and new medications can be
started if needed.

Step 2: Ordering microbiology cultures when prescribing an
antibiotic.

Empiric treatment for an infection may begin before any
information is known about the causative agent. Ordering
microbiology cultures when prescribing an antibiotic will
help ensure this information becomes readily available.
Once susceptibility data of the infectious organisms are

obtained, the most appropriate agent can be prescribed. The

CDC has a “Clinician Guide” available on its website with
recommendations for obtaining accurate culture results.
For access, visit: http://www.cdc.gov/getsmart/healthcare/
improve-efforts/resources/clinician-guide.html.

Step 3: Take an antibiotic “time-out.”

When culture results become available, take a moment to
reassess the patient’s needs. Consider the following questions
based on culture results:

1. Is the antibiotic still warranted?
2. Is the antibiotic still effective against the organism?

3. If not, should the antibiotic therapy be narrowed or
discontinued?

The development of hospital-specific antibiotic-treatment
protocols and guidebooks can assist clinicians in their efforts
to improve appropriate antibiotic-prescribing habits.
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ANTIBIOTIC STEWARDSHIP

NOTABLE RESOURCES

¢ The Joint Commission developed a tool kit in 2009,
“What Every Healthcare Executive Should Know: The
Cost of Antibiotic Resistance,” aimed at educating
hospital CEOs and leadership teams about the issue.
The tool kit provides information and tools needed
to sustain an effective multi-drug resistant organism
prevention program. The information may be useful
to facilities of any size and may also be tailored to the
unique needs of different organizations. A section on
antibiotic stewardship provides useful tools, including an
antibiogram template, a summary of proactive strategies
and an antibiotic use audit form among others. The tool
kit is available at no charge and may be accessed at:
http://www.jcrinc.com/MDRO-Toolkit/.

¢ The CDC’s “Get Smart for Healthcare” campaign
is focused on improving antibiotic use in inpatient
healthcare facilities, including hospitals and long-term-
care facilities, by focusing on strategies to assist in the
implementation of interventions to improve antibiotic
use. The site provides a variety of resources, including a
sample business plan, success stories of other facilities,
clinician guides for obtaining cultures, antibiotic-approval
forms, and order sets. The site is worth checking often for
updated information and can be accessed at: http://www.
cdc.gov/getsmart/healthcare/index.html.

¢ Johns Hopkins Medicine posts its high-quality antibiotic
guidelines online for others to view. This document
should be used as an example only, as hospitals and
long-term-care facilities should develop their own
guidance based on local trends and epidemiology. To
access the guidelines or for more information about the
stewardship program at Johns Hopkins, visit: http://www.
hopkinsmedicine.org/amp/.

The American Society for Health System Pharmacists
developed an initiative, “Antimicrobial Practice
Improvement in Hospitals: Implementing Antimicrobial
Stewardship” as a means of providing expert assistance to
pharmacists and other professionals in implementing or
augmenting antibiotic-stewardship programs. The website
offers access to live webinars from experts, available at
no charge. Additional resources include “A Hospital
Pharmacist’s Guide to Antimicrobial Stewardship
Program” and other practical information. For access to

the website, visit: www.ashpadvantage.com/stewardship.

The Nebraska Medical Center developed an institutional
antibiotic-stewardship program in 1994 with a mission
to optimize the use of antimicrobial agents in order to
realize improved patient outcomes, a positive effect on
antimicrobial resistance, and have an economic benefit.
This program acts as an example to other facilities
interested in developing similar programs and provides a
wealth of resources. To access the site, visit: http://www.
nebraskamed.com/careers/education/asp/.

The University of Pennsylvania Health System developed
a website for its “Antimicrobial Management Program”
that provides more-technical resources, such as guidelines
for antimicrobial therapy, current susceptibility data for
the UPHS system, information on dose adjustments and
infection-control procedures. For access to the site, visit:
http://www.uphs.upenn.edu/bugdrug/.

Making a Difference in Infectious Diseases
Pharmacotherapy offers an Antimicrobial Stewardship
Certificate Program designed for pharmacist practitioners
who already have residency training and are currently
planning to or already are pursuing antimicrobial-
stewardship efforts. The program has three components,
including an internet learning module, live online lessons
including teleconferences with expert faculty, and a
practical component. Upon completion, a certificate of
completion is awarded, along with 19 hours of ACPE
credit. For more information, visit: http://www.mad-id.
org/asp/asp_index.htm.
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ANTIBIOTIC STEWARDSHIP

NOTABLE RESOURCES conr.

e The Society for Healthcare Epidemiology of America
(SHEA)’s mission is preventing and controlling
healthcare-associated infections and advancing the
field of healthcare epidemiology. As part of this effort,
SHEA produces guidelines and resources on the topic of
antibiotic stewardship. Resources posted include current
guidelines, sample business plans, antibiotic approval
forms, and links to educational events. To access SHEA’s
and other related resources, visit: http://www.shea-
online.org/news/stewardship.cfm.

¢  The Infectious Disease Society of America (IDSA)
provides clinical practice guidelines to assist practitioners
in providing appropriate care for their patients.
Additionally, the Society produces select guidelines in
the form of user-friendly pocket cards, which can act as
quick reference tools to assist practitioners in selecting the
appropriate treatment of specific infections, including C.
difficile. The cards may be viewed for free and ordered in
spiral bound or multifold cards. Check the site in winter
2011 for a new “Prevention of Healthcare-Associated
Infections” pocket card. For more information, visit:
http://www.idsociety.org/Content.aspx?id=15733.

The Sanford Guide has provided up-to-date guidelines
and recommendations for the treatment of infectious
disease for the last 40 years. The comprehensive content
is provided in a user-friendly format and provides
recommendations for treatment and prevention of
bacterial, fungal, viral, parasitic and mycobacterial
infections, surgical prophylaxis, and ancillary information
covering pharmacology, adverse effects, drug-drug
interactions, and dose adjustments, all supported by
commentary and references. The 2010 “Guide to
Antimicrobial Therapy” is available for order and
provides an invaluable reference for clinicians. For
more information visit: http://www.sanfordguide.com/
Sanford Guide/Home.html.
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ANTIBIOTIC STEWARDSHIP

TOOL KIT ARTICLE ABSTRACTS

¢ Antimicrobial Stewardship Programs:
How to Start and Steer a Successful Program

The article included in your tool kit, “Antimicrobial
Stewardship Programs: How to Start and Steer a
Successful Program,” provides a summary of the
importance of instituting a stewardship program and an
overview of strategies that may be used by healthcare
facilities to promote judicious use of antibiotics. While
these strategies have been previously described in the
SHEA/IDSA’s “Guidelines for Developing an Institutional
Program to Enhance Antimicrobial Stewardship,” this
article provides a more readable, practical discussion of a
multifaceted approach to stewardship.

Drew RH. Antimicrobial Stewardship Programs: How
to Start and Steer a Successful Program. | Manag Care
Pharm. 2009; 15(2) (Suppl): S18-523.

A Hospital Pharmacist’s Guide
to Antimicrobial Stewardship Programs

“A Hospital Pharmacist’s Guide to Antimicrobial
Stewardship Programs” provides valuable information
to any healthcare professional, not strictly a pharmacist,
interested in implementing and improving antibiotic-
stewardship programs in their healthcare facilities.
The guide provides an overview of strategies discussed
previously in the SHEA/IDSA guideline from 2007,

as well as ideas for the bundling of evidence-based
practices, insight into development of teams, and
potential strategies for health professionals to improve
education on stewardship.

American Society of Health-System Pharmacists.

A Hospital Pharmacist’s Guide to Antimicrobial
Stewardship Programs, Published June 1, 2010. Available
at: http://www.ashpadvantage.com/docs/stewardship-

white-paper.pdf.
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