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The Safe from CDI Road Map provides consistent recommendations/standards for Minnesota acute care
hospitals in the development of comprehensive Clostridium difficile infection (CDI) prevention programs. The
road map and companion tool kit were developed as part of the Minnesota CDI Prevention Collaborative,
made possible with American Reinvestment and Recovery Act funds through the Centers for Disease Control
and Prevention Epidemiology and Laboratory Capacity Program.

The CDI prevention strategies are presented as a two-tiered approach (core and enhanced). Enhanced
strategies are to be considered in addition to core strategies when there is evidence that the core strategies
are being implemented and adhered to consistently and there is evidence of ongoing transmission of C. difficile
and/or evidence that CDI rates are not decreasing and/or evidence of a change in CDI pathogenesis. The
prevention strategies address four topic areas: early recognition of patients with CDI, isolation precautions,
environmental cleaning and disinfection, and antimicrobial stewardship. The road map is based on current
(October 2011) guidelines, recommendations, and published literature for CDI prevention and control in acute
care hospitals. The road map content will be reviewed regularly and updated, as indicated, through available
published literature.

We would like to thank the following individuals and organizations for sharing their time, expertise, and
experiences which made the road map and tool kit possible:

Planning Group Members Pilot Hospitals
Jessica Nerby, Abbott Northwestern Hospital, CentraCare Health System, Long Prairie
Minneapolis St. Cloud Hospital
Karoline Sperling, Hennepin County Medical Center, Windom Area Hospital
Minneapolis Sanford Medical Center Canby
Marilyn Grafstrom, LifeCare Medical Center, Roseau Mercy Hospital, Coon Rapids
Jim McManus, Mayo Clinic, Rochester Park Nicollet Methodist Hospital, Minneapolis
Michelle Farber, Mercy Hospital, Coon Rapids LifeCare Medical Center, Roseau

Leslie Baken, Park Nicollet Health Services, Minneapolis Queen of Peace Hospital
Christine Hendrickson, University of Minnesota Medical
Center, Fairview, Minneapolis
Julie Apold, Minnesota Hospital Association, St. Paul
Jane Harper, Minnesota Department of Health, St. Paul
Lindsey Lesher, Minnesota Department of Health, St. Paul
Kristin Shaw, Minnesota Department of Health, St. Paul

Definitions

Health care personnel (HCP): All persons, paid and unpaid, working in an acute care facility who have the
potential for exposure to patients and/or infectious materials, including body substances, contaminated
medical supplies and equipment, contaminated environmental surfaces, or contaminated air. This includes
persons not directly involved in patient care (e.g., clerical, housekeeping, and volunteers) but potentially
exposed to infectious agents that can be transmitted to and from HCP and patients. This term includes,
but is not limited to, physicians, physician assistants, nurse practitioners, nurses, nursing assistants,
therapists, technicians, emergency medical service personnel, dental personnel, pharmacists, laboratory
personnel, autopsy personnel, students and trainees, and contractual personnel.

Prescriber: Health care personnel who are licensed to prescribe medications, including antimicrobial
agents.




Road Map to a Comprehensive Clostridium difficile

Patient
Infection (CDI) Prevention Program Safety
Safe from CDI Spe.aflc Audit Questions
Component Action(s)
“Safe from 1) Identify senior 1la) The facility has identified a senior leadership champion(s) to provide support and
” leadership ensure resources for the CDI prevention program.
S CDI” Teams champion for CDI 1b) Senior leadership is engaged in infection prevention, including CDI prevention, as
prevention. evidenced by documented communication to key health care personnel (HCP).
2) Provide support 2a) The facility has identified a physician champion(s) for CDI prevention.
and expectations 2b) The physician champion(s) has a decision-making role on the facility antimicrobial
for CDI prevention stewardship team.
champions. 2c) The facility has identified an operational champion(s) for CDI prevention (e.g.
environmental services director, infection preventionist, laboratorian, pharmacist,
patient care director).
2d) A process is in place for communication between the physician and operational
champion(s).
2e) A process is in place to partner the environmental services director and infection
preventionist.
2f) The facility has defined roles, set expectations, and provides support for the
champion(s).
3) Adopt an interdis- 3a) Ateam, with participation by front-line staff, is in place to oversee and support CDI
ciplinary team prevention work. Team members include, at a minimum:
approach to CDI i) Environmental services director or designee
prevention with a ii) Infection preventionist
designated iii) Laboratorian
coordinator to iv) Pharmacist
oversee v) Patient care director or designee
implementation. 3b) A coordinator is assigned to oversee CDI prevention implementation (e.g. schedule
team meetings, plan HCP education).
3c) The coordinator has dedicated time to serve in this role.
3d) Individual roles in the CDI Prevention Strategies (patient care steps) are clearly defined
and documented.
Access to 1) Verify The facility has a process in place to:
. implementation of 1la) Document implementation of the CDI Prevention Strategies.
A Information
the CDI
Prevention
Strategies.
2) Audit the CDI Monitor compliance with Core and Enhanced (if indicated) CDI Prevention Strategies:
Prevention 2a) Early recognition of CDI
Strategies. 2b) Prompt implementation of Isolation Precautions
2c) Hand hygiene
2d) Environmental cleaning and disinfection of patient care equipment and the
environment of CDI patients
2e) Antimicrobial stewardship
3) Review and Review and analyze audit data for Core and Enhanced (if indicated) CDI Prevention
analyze the CDI Strategies:
Prevention 3a) Compliance with early recognition of CDI

Strategies audit
data.

3b) Compliance with Isolation Precautions

3c) Compliance with hand hygiene

3d) Compliance with environmental cleaning and disinfection of patient care equipment
and the environment of CDI patients

3e) Compliance with antimicrobial stewardship

®




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI Spe.aflc Audit Questions
Component Action(s)
4) Conduct CDI The facility has in place:
surveillance. 4a) Facility-wide CDI surveillance.
4b) Application of standardized National Healthcare Safety Network (NHSN) CDI
surveillance definitions.
4c¢) Surveillance for colectomies associated with CDI.
4d) A process to conduct root-cause analyses for colectomies and deaths associated with
CDI.
4e) Periodic monitoring of autopsy and mortality data for unrecognized CDI.

5) Review and The facility has a process in place to review and analyze:
analyze CDI 5a) Facility-wide CDI surveillance data.
surveillance data. 5b) Surveillance data and root-cause analyses for colectomies/deaths associated with CDI.

5c) Surveillance of autopsy and mortality data for unrecognized CDI.

6) Disseminate the The facility has a process in place to provide CDI audit and surveillance data to key
CDI Prevention stakeholders at least quarterly:

Strategies audit 6a) Facility senior leadership
and surveillance 6b) Physicians
data. 6c) Patient care staff
6d) Environmental services leadership
6e) Environmental services staff
6f) Pharmacy
6g) Laboratory
Facility 1) Set expectations 1a) The facility has outlined a roll-out plan for implementation (i.e. unit(s), evaluation,
. for implementation timelines, and prevention strategies).
Expectations e . .
of the CDI 1b) The facility has developed and clearly communicated HCP expectations for
Prevention implementation of the CDI Prevention Strategies.
Strategies. 1c) The facility has defined provider (e.g. physician, physician assistant, nurse practitioner)
expectations for implementation of the CDI Prevention Strategies.

2) Set expectations 2a) The facility has developed and implemented a facility-wide hand hygiene program.
for hand hygiene 2b) The facility has clearly communicated HCP expectations for appropriate hand hygiene
practices. practices.

3) Expect HCP to 3a) The facility has engaged HCP, including providers, in creating a culture that encourages
“speak up” about HCP to inform each other if noncompliance with CDI Prevention Strategies is observed.
HCP behavior or 3b) The facility has engaged HCP, including providers, to create a culture that encourages
facility issues that HCP to provide positive feedback to each other when compliance with CDI Prevention
may increase Strategies is observed.
patient infection
risk (e.g. hand
hygiene or
Isolation
Precautions are
not followed).

4) Encourage patients | 4a) The facility has a process in place to encourage patients and families to speak up if

and families to
“speak up” about
HCP/provider
practices that may
increase infection
risk.

they have concerns about HCP/provider practices or other issues that may increase
infection risk.




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI | Specific

Component Action(s) Audit Questions

5) Set expectations Facility expectations for prescribers/providers include the following:
for the clinical 5a) Discontinue inciting antibiotics, if possible, when CDlI is suspected.
management of 5b) Avoid antiperistaltic agents for patients suspected/diagnosed with CDI.
CDI patients. 5c) Follow best practices for CDI treatment (e.g. 2010 SHEA-IDSA Guideline).

5d) Consult with specialists when recurrent or worsening CDI is identified (e.g. infectious
disease physicians, general surgeons).
6) Set expectations

for environmental 6a) The facility has a process in place to implement environmental cleaning and
cleaning and disinfection as outlined by environmental services and infection prevention and other
disinfection. departments as needed.

6b) The facility has clearly communicated HCP expectations for environmental cleaning
and disinfection.
7) Set expectations

for antimicrobial 7a) The facility has a process in place to develop and implement an antimicrobial
stewardship. stewardship program.
Educate Staff 1) Provide CDI 1a) All HCP, including physicians, receive CDI prevention education at new employee
E and Patients prevention orientation.
education for all 1b) All HCP including physicians, receive CDI prevention education at least annually.
HCP.

2) Provide cleaningand | 2a) The facility has a process is in place to provide cleaning and disinfection education for
disinfection educa- nursing and ancillary/support staff.
tion for nursing and
ancillary/support
staff.

3) Provide education The facility has a process in place to require person(s) responsible for environmental

and competency services training to:

testing for envi- 3a) Receive education on current environmental cleaning/disinfection practices at least
ronmental services annually.

trainers. 3b) Complete a competency evaluation of cleaning/disinfection practices at least annually.

4) Provide cleaning/ 4a) Training materials are provided in the staff’s native language, or ensure
disinfection communication of the information through other means.
training and 4b) Environmental services staff training includes return demonstration.
evaluation for 4c) A systematic process is in place to periodically evaluate terminally-cleaned rooms.
environmental 4d) Processes are in place to address issues identified through cleaning/disinfection
services staff. evaluations.

5) Provide compe- 5a) Environmental services staff training includes written or verbal competency testing.
tency testing to i) Competency testing includes demonstrated understanding of the rationale for
environmental cleaning/disinfection components.
services staff. 5b) Expectations are in place for environmental services staff to pass a competency test

prior to assighment to patient care areas.

5c) Expectations are in place for environmental services staff that do not pass the
competency test to receive additional training or be assigned to non-patient care
areas.

6) Provide physician/ 6a) CDI prevention education, including the physician/prescriber role in antimicrobial

prescriber stewardship, is provided at orientation for new physicians/prescribers.

education on CDI 6b) A process is in place for the CDI physician champion to educate physicians/prescribers
prevention, about CDI clinical spectrum (including treatment and disease severity), current
diagnosis, manage- research, and the facility’s CDI diagnostic methods.

ment, and 6c) Best practices for CDI diagnosis and management are readily available to

treatment. physicians/prescribers.

6d) A process is in place to monitor CDI diagnosis and management within
the facility. @




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI | Specific

Component Action(s) Audit Questions

7) Provide education The facility has a process in place to:
on CDI laboratory 7a) Educate laboratory staff regarding specimen testing (e.g. policy for testing only
diagnostic unformed stools).
methods. 7b) Educate laboratory leadership on current laboratory diagnostic research.
7c) Educate nursing staff on facility policies for specimen collection and specimen testing
(e.g. test only unformed stools).

8) Provide CDI The facility has a process in place:
prevention 8a) To provide operational champions with CDI education, including best practices,
education to management and infection prevention and control strategies, at least annually.
operational cham- 8b) For the operational champions to disseminate information throughout the
pion(s). organization (e.g. train-the-trainer).

9) Educate patients 9a) Infection prevention education is provided to patients and families.

and families about
their role in CDI
prevention.

CDI Prevention Strategies

CORE Prevention Strategies = Strategies that should always be in place.

ENHANCED Prevention Strategies = Strategies to be considered in addition to core strategies when:
a) There is evidence that the core strategies are being implemented and adhered to consistently.
And;
b) There is evidence of ongoing transmission of C. difficile and/or
c) There is evidence that CDI rates are not decreasing and/or
d) There is evidence of change in CDI pathogenesis (e.g. increased morbidity/mortality among CDI patients).

Specific CORE Prevention specific ENHANCED Prevention
Action(s) Strategies getonc! Strategies

Early Recognition of CDI

1) Early The facility has a standardized CDI identification Enhanced The facility has developed an ENHANCED CDI
identification | processin place that includes the following: identification of identification process that includes the following:
of patients 1a) Nurses are trained to recognize the signs/ patients with 1a) Identification of previously unrecognized
with suspect symptoms of CDI (see Bristol Stool Chart). suspect CDI patients with symptoms of CDI (e.g. patient

1b) Appropriate HCP are trained to obtain care rounds).
CDI . . .
specimens for laboratory testing of patients
suspected of having CDI.
1c) Timely communication to the provider of
patients suspected of having CDI.

2) Laboratory 2a) PCR-based molecular assay is evaluated for Enhanced 2a) Implement PCR-based molecular assay for

testing C. difficile diagnostic testing. laboratory C. difficile diagnostic testing.
testing @




Specific
Action(s)

CORE Prevention
Strategies

Specific
Action(s)

ENHANCED Prevention
Strategies

3) Diagnosis

4) Communi-
cation

The facility has a standardized laboratory testing
policy in place that includes the following:

2b) Reject formed stools.

2c) Avoid serial testing of patients.

The facility has a standardized diagnostic

protocol in place that includes the following:

3a) Test unformed stools only (see Bristol stool
chart types 5 - 7).

3b) Submit one stool specimen for initial CDI
testing.

3c) Avoid serial testing when initial test is
negative.

3d) Do not test asymptomatic patients.

3e) Do not conduct repeat testing during the
same episode of diarrhea for confirmed CDI
patients (e.g. electronic flag).

3f) Retest only if CDI symptoms continue or
recur after 10 days of treatment.

3g) Do not perform “tests of cure” post
treatment.

3h) Do not routinely test patients less than 1
year of age.

3i) For patients 1 - 2 years of age, consider
diagnoses other than CDI first; if no recent
antimicrobial exposure, use more than one
diagnostic approach (including culture).

3j) For patients >2 years of age with recent
antimicrobial exposure, test and treat as for
adults.

The facility has a standardized communication
process in place that includes timely
communication of CDI test results to:

4a) Patient care unit/facility

4b) Provider

4c) Infection Prevention

Isolation Precautions

1) Place patient
in Isolation
Precautions

The facility has Isolation Precautions identified

that include the following:

1a) Patient is placed in a private room with a
bathroom or bedside commode solely for
use by patient.

1b) Health care workers perform hand hygiene
and don gloves and gown prior to entering
patient room.

1c) Gloves are changed immediately if visibly
soiled and after touching or handling
surfaces/materials contaminated with feces.

1d) Gloves and gown are removed before
exiting the patient room.

le) Hand hygiene (soap and water preferred) is
performed before exiting the patient room;
alcohol-based hand rub is used if soap and
water are not available.

1f) Patient transport or movement outside of
the room is avoided unless medically
necessary.

Enhanced patient
placement in
Isolation
Precautions

The facility has ENHANCED Isolation Precautions

identified that include the following:

1la) Patients with loose stools (e.g. 23 unformed
stools in 24 hours) are preemptively placed
in Isolation Precautions.

1b) Universal glove use is implemented on
floors/units/areas with endemic rates or
ongoing transmission of CDI.

1c) Frequency and/or scope of monitoring
compliance with Isolation Precautions is
increased.




CORE Prevention

ENHANCED Prevention

6b) Patients are removed from Isolation Pre-
cautions when CDI symptoms resolve (e.g.
patient has <3 unformed stools in a 24 hour
period).

Specific Specific
A Strategies i) Strategies
1g) Single use patient care equipment is utilized
when possible (e.g. blood pressure cuff).
1h) If private room availability is limited,
incontinent patients are preferentially
placed in private rooms.
NOTE: Asymptomatic patients are not placed in
Isolation Precautions — even if they are
colonized with C. difficile.

2) Cohort 2a) Cohorted patients each have a dedicated
patients if bedside commode.
private room 2b) Health care workers change gown and
is not gloves and perform hand hygiene when

. moving between cohorted patients.
available 2c) Patients with discordant status of infection
or colonization with other epidemiologically
important organisms (e.g. VRE, MRSA) are
not cohorted.

3) Isolation 3a) Adequate supplies for compliance with
Precautions Isolation Precautions (e.g. gowns, gloves) are
supplies are readily accessible outside of the patient

il room.
rea(':ll y 3b) Responsibility is assigned for regularly
available checking and restocking supplies.

4) Follow hand | 43) Hand hygiene practices follow CDC or WHO | Enhanced hand | “2) Hand hygiene is performed with soap and
hygiene guidelines. hygiene Yvater UIEBH MO exit. If h;jmd—v.vashmg sink
guidelines idelines |s-not accessible, hand hygiene is performed

gul with alcohol-based hand rub, and followed
immediately with hand hygiene using soap
and water after exiting the patient room.
4b) Frequency and/or scope of monitoring
compliance with hand hygiene practices is
increased.

5) Communicate | 5a) Isolation Precautions status is documented Enhanced 5a) Environmental services staff is notified of
Isolation in the medical record. communication patient rooms requiring ENHANCED cleaning
Precautions 5b) Isolation Pro:-.zcautiorjs‘ signage is.immediately of Isolation and disinfection.
status posted outside positive .CDI patlent‘ rooms. Precautions

5c) Icons/symbols on Isolation Precautions
. . status
signage include:
i) Hand hygiene for entry and exit
ii) Gown and gloves for room entry
iii) Process for environmental
cleaning/disinfection
5d) When CDI patients are transferred, Isolation
Precautions status is communicated to
receiving facilities.

6) Discontinue 6a) For patients preemptively placed in Isolation | Enhanced 6a) Isolation Precautions are continued for the
Isolation Precautions, patients are removed from discontinuation duration of the current hospitalization for
Precautions Isolation PrecauFlons if CDI test is neg'atlve of Isolation confirmed CDI patients, even if diarrhea
as and other infectious agents that require . resolves.

. . Precautions as
appropriate Isolation Precautions have been ruled out. a .
ppropriate

©®©




Specific
Action(s)

CORE Prevention
Strategies

Specific
Action(s)

ENHANCED Prevention
Strategies

Environmental Cleaning and Disinfection

1) Clean and
disinfect
patient rooms
and patient
care
equipment

The facility has a standardized environmental

cleaning and disinfection protocol in place that

includes the following:

1la) Hospital grade EPA-registered germicide is
used for routine disinfection.

1b) Manufacturer product recommendations
are followed for use, including contact
time and dilution.

1c) Standard disinfectant application
protocols.

i) Disinfecting wiper is changed when
unable to achieve appropriate wet
contact time and when visibly soiled.

i) Disinfecting wipers are not pre-soaked
or re-dipped in the open bucket
system.

1d) Routine cleaning/disinfection processes
are assessed using observational audits
before changing products or processes.

le) Responsibility is assigned for monitoring
and restocking cleaning/disinfection and
personal protective equipment supplies.

1f)  Responsibility is defined for which patient
care equipment and high touch surfaces
will be cleaned and disinfected by nursing.

1g) A cleaning/disinfection schedule is
implemented for patient care equipment
and patient environment.

1h) Shared patient care equipment is
cleaned/disinfected between every
patient use.

Enhanced
cleaning and
disinfection of
patient rooms
and patient care
equipment

The facility has an ENHANCED cleaning and

disinfection protocol in place that includes the

following:

1a) Chlorine-containing or other sporicidal
product/technology is used for daily and
terminal environmental disinfection for all
CDI patient rooms and patient care
equipment.

1b) Evaluation of the use of chlorine-containing
or other sporicidal product/technology used
for daily and terminal environmental
disinfection for all patient rooms and patient
care equipment on affected unit if
transmission is ongoing.

1c) Routine cleaning/disinfection processes are
assessed using a biochemical product (e.g.
ATP, bioluminescence, fluorescent
dye/marker) before changing products or
processes.

Antimicrobial Stewardship

1) Implement
antimicrobial
stewardship
program

NOTE: An antimicrobial stewardship program
includes clearly defined expectations for clinical
management strategies of CDI patients (see “F4—
Facility Expectations” in “SAFE”).

The facility has in place:

1a) A multidisciplinary antimicrobial
stewardship team including a physician with
infectious diseases interest and
representation from clinical pharmacy,
infection prevention, microbiology,
information technology, and/or
hospitalist/intensivist.
NOTE: Facilities without HCP or other
resources for an antimicrobial stewardship
team should consider obtaining this
expertise through a cooperative
relationship or consultation.

1b) A process to prospectively audit
antimicrobial use within the facility,
including volume and classes, and report
this information to prescribers.

Enhanced
antimicrobial
stewardship
program

The facility has a process is in place to:

1a) Evaluate the antimicrobial stewardship
program to ensure that all recommended
components are in place and identify areas
for improvement.

1b) Evaluate clinical management strategies of
CDI patients.

1c) Monitor antimicrobial prescribing practices
for the treatment of CDI and provide
feedback to prescribers.




Specific
Action(s)

CORE Prevention
Strategies

Specific
Action(s)

ENHANCED Prevention
Strategies

1c)

1d)

le)

1)

1g)

1h)

1i)

A process to monitor antimicrobial
prescribing practices within the facility and
provide feedback to prescribers highlighting
the relationship of antimicrobial use to CDI.
A process to provide antimicrobial
utilization data to medical staff and facility
leadership.

Antimicrobial formularies and
preauthorization requirements for non-
formulary antimicrobial use.

Guidelines or clinical treatment pathways
based on local/regional and state antibiotic
resistance data.

A process for regular review of treatment
pathways and order sets that includes
antimicrobial prescribing.

Clear expectations that empirically
prescribed antibiotics are adjusted in a
timely manner based on laboratory test
results.

Real-time surveillance of antimicrobial
prescribing (e.g. frequency, duration, and
number of antimicrobial agents prescribed
per patient).

MDH
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MN CDI Prevention Collaborative
CDI Prevention: A Systems Approach
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o MN CDI Prevention Collaborative
CDI Facility Assessment Infection Prevention: CDI Assessment

Determine baseline CDI rates hospital-wide for the past year.
Do certain populations/units have higher rates?
Risk factors to consider:

- Age - Underlying conditions

- Recent Antibiotic use - Hospital units

Is the hospital or unit following CDI Core Prevention Strategies?
(at least 90% compliance)

 Audit hand hygiene compliance

 Audit Isolation Precautions compliance

 Audit environmental cleaning/disinfection compliance

Is there is evidence of any of the following?
» Ongoing CDI transmission in the hospital or unit
» CDI rates are not decreasing in the hospital or unit
» Change morbidity or mortality in CDI patients

Determine CDI Prevention Strategies to be implemented.
» Core: Always in place
* Enhanced: Considered in addition to core strategies when:
a) Core strategies are being implemented and adhered to consistently
And
b) There is evidence of ongoing transmission of and/or
c) There is evidence that CDI rates are not decreasing and/or

d) There is evidence of change in CDI morbidity/mortality among CDI
patients

Early ; Environmental ] 5 Early A Environmental . .
Y Isolation - Antimicrobial " Isolation . Antimicrobial

Core Recognition of ) Cleaning and h Enhanced Recognition ) Cleaning and :
cDI Precautions Bttt Stewardship of CDI Precautions Bl Stewardship




CDI Prevention: A Systems Approach

Early Recognition Isolation Envwopmental Antimicrobial

Core . Cleaning and
of CDI Precautions . ) Stewardship

Disinfection




MN CDI Prevention Collaborative
Patient Care/Medical Staff Patient Assessment
Core Isolation Precautions

Early Identification of CDI Patients If CDI is suspected*:
Risk factors that increase suspicion for CDI: « Patient has diarrhea: 23
-Antibiotic use in last 3 months unformed stools per 24 hours
-Advanced age T
-Long-term care facility resident - Discontinue all non-essential antibiotics

Inform provider of

« Discontinue all anti-peristaltic medications
suspected CDI P

» Consider empiric treatment**

* Order stool testing
» Confirm unformed stools (Bristol)
* Submit ONE specimen

y

Notify provider
of test result

Implement Isolation Precautions:
* Place patient in private room

\ 4 \ 4

» Discontinue Isolation Precautions if other - Cohort patient if private room is not available

infectious agents requiring Isolation Negative Positive » Place Isolation Precautions sign on patient’s
Precautions have been ruled out door

* Hand hygiene
» Dedicate patient care equipment

» Discontinue empiric treatment for CDI
» Evaluate for other causes of diarrhea if
appropriate

» Consider obtaining infectious disease consult
* Initiate treatment as indicated**

A
A 4

* For patients < 1 year: do not routinely test for CDI. For patients 1 - 2 years: consider diagnoses other than CDI first; if no recent antimicrobial exposure, use more than one
diagnostic test (include culture)

** 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)

Early Recognition Isolation Environmental Cleaning Antimicrobial

Core of CDI Precautions and Disinfection Stewardship



Core CDI Prevention Strategies

MN CDI Prevention Collaborative
Infection Prevention: Core Prevention Strategies

Early Recognition of
CDI

Isolation
Precautions

Environmental
Cleaning and
Disinfection

Antimicrobial
Stewardship

>

Train nurses to recognize CDI

signs/symptoms

Train appropriate staff to obtain

stool specimens for laboratory

testing

Notify provider of suspected CDI

patients

Evaluate use of PCR-based

molecular assay for C. difficile

diagnostic testing

Laboratory policy to reject formed

stools

Diagnosis protocol:

— Test unformed stools only
(Bristol Stool Chart types 5-7)

— Submit one specimen only

— Do not conduct repeat testing
during same episode of diarrhea
for confirmed CDI patients

— Do not test asymptomatic
patients

— Do not perform “tests of cure”

— Retest only if CDI symptoms
continue or recur after 10 days of
treatment

— Consider other diagnoses in
patients <2 years of age

Communicate test results in a

timely manner to:

— Provider

— Patient care unit/facility

— IP department

Place patient in private room w/

bathroom or beside commode

Limit patient transport/movement

outside room

Cohort patients if private room not

available

Preferentially place incontinent patients

in private rooms if private rooms are

limited

Do not cohort patients co-infected w/

discordant epidemiologically important

organisms

Isolation Precautions supplies are

readily available outside patient rooms

Responsibility for checking &

restocking supplies is assigned

Follow CDC or WHO hand hygiene

guidelines

Immediately post Isolation Precautions

sign outside suspected & confirmed

CDI patient rooms

Indicate Isolation Precautions status in

medical record

Communicate Isolation Precautions

status to receiving units/facilities upon

patient transfer

Discontinue Isolation Precautions

— If CDl test result is negative (for
patients preemptively placed in
Isolation Precautions); or

— When CDI symptoms have resolved

Do not place asymptomatic or C. diff

colonized patients in Isolation

Precautions

» Cleaning/disinfection protocol:

— Use hospital grade EPA-
registered germicide for routine
disinfection (follow
recommended contact time and
dilution)

— Use standard disinfectant
application protocols (change
disinfecting wiper when unable
to achieve appropriate wet
contact time or when visibly
soiled; do not pre-soak or re-dip
in open bucket system)

— Assess routine processes using
observational audits

— Assign responsibility for
monitoring/restocking supplies

— Assign responsibility for
cleaning/disinfecting patient
care equipment, high-touch
surfaces (nursing vs. ES staff)

— Implement a cleaning/
disinfection schedule of patient
care equipment and environment

— Patient care equipment
dedicated or cleaned/
disinfected between every
patient use

Antimicrobial stewardship team
includes, at a minimum, ID
physician, CDI Prevention
physician champion, and
representation from pharmacy, IP,
microbiology, IT and/or
hospitalist/intensivist
Prospectively audit facility level
antimicrobial use (volume &
classes); provide feedback to
prescribers, medical staff, &
facility leadership

Monitor antimicrobial prescribing
practices; provide feedback to
prescribers

Consider antimicrobial formularies
& preauthorization requirements
for non-formulary antimicrobial
use

Clinical treatment pathways
developed based on local/regional
and state antibiotic resistance data
Review treatment pathways and
order sets that include
antimicrobial prescribing
Prescribers adjust empirically
prescribed antibiotics in a timely
manner based on lab results
Consider real-time surveillance of
antimicrobial prescribing
(frequency, duration, and number
of antimicrobial agents prescribed
per patient)




CDI Prevention: A Systems Approach

Enhanced Isolat|_on
Precautions




MN CDI Prevention Collaborative
Patient Care/Medical Staff Patient Assessment
Enhanced Isolation Strategies

Early Identification of CDI Patients

Risk factors that increase suspicion for CDI:
-Antibiotic use in last 3 months
-Advanced age
-Long-term care facility resident

A 4

{ N\
Inform provider of
suspected CDI

\ J

\ 4

Implement Isolation Precautions:
* Hand hygiene
— Perform with soap & water
» Universal glove use
— Gloves required upon room entry for all

{ ) patients

Notify provider . Signage

of test result J — Environmental cleaning/disinfection process
» Dedicate patient care equipment

« Discontinue Isolation Precautions if other Y Y » Continue Isolation Precautions for the duration of
infectious agents requiring Isolation NegatiB Posi@—' the current hospitalization, even if diarrhea

Precautions have been ruled out resolves

* For patients < 1 year: do not routinely test for CDI. For patients 1 - 2 years: consider diagnoses other than CDI first; if no recent antimicrobial exposure, use
more than one diagnostic test (include culture)

** 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)

Isolation

Precautions



Enhanced CDI Prevention Strategies

« Identify previously
unrecognized CDI patients
through patient care rounds or
electronic surveillance

* Implement PCR-based
molecular assay for diagnostic
testing

Isolation
Precautions

Preemptively place patients with
23 unformed stools in 24 hours in
Isolation Precautions

CDI positive patients remain in
Isolation Precautions for duration
of current hospitalization, even if
diarrhearesolves

Universal glove use on
floors/units/areas with endemic
rates or ongoing CDI
transmission

Increase frequency and/or scope
of monitoring compliance with
Isolation Precautions

Soap and water for hand hygiene
upon room exit

— If sink not accessible, perform
hand hygiene with alcohol-
based hand rub; wash with
soap and water immediately
after exiting patient room

Increase frequency and/or scope
of monitoring compliance with
hygiene practices

Notify Environmental Services
staff of patient rooms requiring
ENHANCED cleaning/ disinfection

MN CDI Prevention Collaborative

Infection Prevention: Enhanced Prevention Strategies

* Use a chlorine-containing or
other sporicidal product/
technology for daily and
terminal disinfection of all CDI
patient rooms and patient care
equipment

* Evaluate use of chlorine-
containing or other sporicidal
product/technology for daily
and terminal disinfection of all
patient rooms and patient care
equipment on affected unit

» Assess routine cleaning/
disinfection processes using a
biochemical product before
changing products or
processes

« Evaluate the antimicrobial
stewardship program; ensure all
recommended components are in
place

« Evaluate clinical management
strategies of CDI patients

* Monitor antimicrobial prescribing
practices for the treatment of CDI
and provide feedback to
prescribers
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S — “SAFE from CDI” Teams

Sample Safe from CDI Interdisciplinary Team Roles
Minnesota Department of Health, HAI Prevention Unit
(Adapted from National Health Service Guidance)
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Example Safe from CDI Interdisciplinary Team Roles

Physician Champion
- Follow and promote hospital antimicrobial guidelines for primary care.
- Know major risk factors and symptoms of CDI.
- Have a decision-making role on the facility Antimicrobial Stewardship Team.
- Partner with operational champions.
- Ensure that staff are aware of CDI prevention and treatment issues (e.g., talks, email, or other opportunities).
- Follow and promote standard CDI treatment protocols.
- Ensure that all cases of CDI that result in severe disease (e.g., toxic megacolon, admission to ICU, or death)
are fully investigated (i.e. root cause analysis).

CDI Interdisciplinary Team Coordinator

- Dedicated time to serve as Team Coordinator.

- Oversee implementation of CDI prevention initiative (e.g., schedule team meetings, plan staff education).

- Ensure individual roles in the CDI Prevention Strategies (i.e. patient care steps) are clearly defined and
documented.

- Ensure that Isolation Precautions policies and trainings are in place for health care personnel (HCP) and that
Isolation Precautions are instituted when appropriate.

- Ensure that a policy is in place for training HCP to recognize the major risk factors and symptoms of CDI.

- Ensure appropriate policies and procedures are in place for collecting stool specimens and ordering laboratory
tests for Clostridium difficile.

- Coordinate with Infection Prevention/hospital epidemiologist to achieve effective surveillance including
detection of new and recurrent cases and ‘triggers for action’ to prompt investigations when appropriate.

- Ensure that all cases of CDI resulting in severe disease (e.g., toxic megacolon, admission to ICU, or death) are
fully investigated (i.e. root cause analysis) in conjunction with the Physician Champion.

- Promote antimicrobial stewardship in conjunction with the Antimicrobial Stewardship Team.

- Ensure that facility has a policy/procedure in place to provide adequate personal protective equipment (PPE)
supplies.

- Ensure that a policy/procedure is in pace to provide adequate hand hygiene facilities and resources.

- Ensure that key facility personnel receive feedback from audits and reports.

- Promote use of educational tools (e.g., computer based learning) or educational sessions for CDI prevention.

- Ensure that a policy/protocol is in place that allows HCP with diarrhea or confirmed CDI to stay home from
work and liaise with Employee Occupational Health — following standard sick leave policies.

- Ensure that a policy/procedure is in place to provide patients and relatives with information about C. difficile.

Operational Champions
- Develop and support the implementation of policies based on guidance provided in the Safe from CDI road
map.
- Support the implementation of Isolation Precautions and other infection prevention measures.
- Support the implementation and operation of effective CDI surveillance.
- Inform senior management when increased numbers of cases or outbreaks of CDI are occurring.
- Ensure an effective CDI Prevention Team communication system is in place.
- Provide support when introducing changes in practice as a result of new guidance.
- Provide delivery of education on CDI prevention and control practices for all HCP.
- Participate in all CDI Interdisciplinary Team meetings.

Adapted from National Health Services Guidance on Prevention and Control of Clostridium difficile Infection (CDI) in
Healthcare Settings in Scotland Health Protection Network Scottish Guidance September 2009



Senior Leadership Champion

Support and ensure adherence to the Safe from CDI road map.

Ensure an action plan is in place to support implementation of recommended CDI prevention strategies among
all HCP.

Ensure facility engagement with Infection Prevention, including sufficient resources and support for strategies
aimed at reducing CDI throughout the facility.

Ensure documentation of communication to key HCP.

Ensure that an effective CDI surveillance system is in place that allows timely collection and feedback of data
to key HCP, including Physician and Operational Champions.

Ensure systems are in place to perform root cause analyses for severe cases of CDI and deaths due to CDI.
Ensure reporting systems are in place to alert senior management to changes in CDI practices or surveillance
data.

Ensure information on adherence to antimicrobial prescribing policies and infection prevention strategies,
including audits, is reviewed at senior management meetings.

Facilitate and support cross-representation between the Infection Prevention Committee and Antimicrobial
Stewardship Team.

Environmental Services Directors/Managers

Communicate with Infection Prevention regarding cleaning and disinfection processes and protocols.
Ensure resources are in place to maintain equipment and fabric.

Ensure that existing and new buildings, furniture and equipment can be properly cleaned and disinfected.
Ensure adequate hand hygiene and toilet facilities are available.

Ensure there is a safe environment to allow Isolation Precautions to be applied.

Ensure systems are in place to respond promptly to defects of buildings and equipment.

Ensure cleaning schedules are in place including frequency of cleaning.

Ensure defined terminal cleaning protocols in place are briefed to staff and implemented when required.

Healthcare Personnel

Follow and adhere to hospital policies and protocols regarding CDI prevention.
Obtain a stool specimen and request testing for C. difficile when appropriate.
HCP authorized to prescribe antimicrobial agents should adhere to hospital antimicrobial prescribing policy.

Microbiology

Ensure that laboratory antimicrobial reporting procedures support facility antimicrobial policy and
stewardship.

Support and advise clinical staff and physicians on testing and interpretation of results for CDI.

Provide and interpret laboratory data to inform the Antimicrobial Stewardship Team.

Support and advise Infection Prevention in laboratory-related CDI issues (e.g., increased number of cases or
changes in practice).

Support and advise Antimicrobial Management Teams on antimicrobial prescribing and implementation of
stewardship program.

Antimicrobial Management Teams

Ensure implementation, regular review, and measurement of compliance through audit of facility antimicrobial
prescribing policy that minimizes the use of agents associated with CDI.

Ensure implementation and audit of the facility CDI treatment protocol.

Ensure that reports on adherence to antimicrobial prescribing policies are fed back to all relevant levels within
the facility, including the senior management prescribers, and pharmacy staff.

Interpret local/regional surveillance information on antimicrobial resistance and usage.

Support and advise clinical staff on antimicrobial prescribing.

Ensure implementation of multidisciplinary educational programs on antimicrobial stewardship and
antimicrobial prescribing.

Adapted from National Health Services Guidance on Prevention and Control of Clostridium difficile Infection (CDI) in
Healthcare Settings in Scotland Health Protection Network Scottish Guidance September 2009
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A — Access to Information

Audit Tools
SAFE from CDI Road Map Checklist

Infection Prevention and Control Isolation Compliance Checklist
Association for Professionals in Infection Control and Epidemiology Guide to the
Elimination of Clostridium difficile in Healthcare Settings, 2008

Novant Health Hand Hygiene Observation Tool
The Joint Commission Journal on Quality and Patient Safety, 2009

Hand Hygiene Monitoring Form
Hand Hygiene Resource Center (http://www.handhygiene.org/educational tools.asp)

How-to Guide: Improving Hand Hygiene
Institute for Healthcare Improvement (www.ihi.org)

Surveillance Tools

National Healthcare Safety Network CDI Surveillance Definition
Minnesota Department of Health, HAI Prevention Unit
(http://www.cdc.gov/nhsn/PDFs/pscManual/12pscMDRO CDADcurrent.pdf)

Laboratory-identified MDRO or CDI Event Form
National Healthcare Safety Network
(http://www.cdc.gov/nhsn/forms/57.128 LabIDEvent BLANK.pdf)

Sample CDI Surveillance Spreadsheet
University of Minnesota Medical Center, Fairview

CDI Notification Form
University of Minnesota Medical Center, Fairview

Root Cause Analysis

Infection Control: Root Cause Analysis Briefing
National Health Services

CDI Root Cause Analysis Data Gathering Tool
National Health Services (http://hcai.dh.gov.uk/diagnosing/rca/)



http://www.handhygiene.org/educational_tools.asp
http://www.ihi.org/
http://www.cdc.gov/nhsn/PDFs/pscManual/12pscMDRO_CDADcurrent.pdf
http://www.cdc.gov/nhsn/forms/57.128_LabIDEvent_BLANK.pdf
http://hcai.dh.gov.uk/diagnosing/rca/
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The Safe from CDI Road Map provides consistent recommendations/standards for Minnesota acute care
hospitals in the development of comprehensive Clostridium difficile infection (CDI) prevention programs. The
road map and companion tool kit were developed as part of the Minnesota CDI Prevention Collaborative,
made possible with American Reinvestment and Recovery Act funds through the Centers for Disease Control
and Prevention Epidemiology and Laboratory Capacity Program.

The CDI prevention strategies are presented as a two-tiered approach (core and enhanced). Enhanced
strategies are to be considered in addition to core strategies when there is evidence that the core strategies
are being implemented and adhered to consistently and there is evidence of ongoing transmission of C. difficile
and/or evidence that CDI rates are not decreasing and/or evidence of a change in CDI pathogenesis. The
prevention strategies address four topic areas: early recognition of patients with CDI, isolation precautions,
environmental cleaning and disinfection, and antimicrobial stewardship. The road map is based on current
(October 2011) guidelines, recommendations, and published literature for CDI prevention and control in acute
care hospitals. The road map content will be reviewed regularly and updated, as indicated, through available
published literature.

We would like to thank the following individuals and organizations for sharing their time, expertise, and
experiences which made the road map and tool kit possible:

Planning Group Members Pilot Hospitals
Jessica Nerby, Abbott Northwestern Hospital, CentraCare Health System, Long Prairie
Minneapolis CentraCare St. Cloud Hospital
Karoline Sperling, Hennepin County Medical Center, Windom Area Hospital
Minneapolis Sanford Medical Center Canby
Marilyn Grafstrom, LifeCare Medical Center, Roseau Mercy Hospital, Coon Rapids
Jim McManus, Mayo Clinic, Rochester Park Nicollet Methodist Hospital, Minneapolis
Michelle Farber, Mercy Hospital, Coon Rapids LifeCare Medical Center, Roseau

Leslie Baken, Park Nicollet Health Services, Minneapolis  Queen of Peace Hospital
Christine Hendrickson, University of Minnesota Medical
Center, Fairview, Minneapolis
Julie Apold, Minnesota Hospital Association, St. Paul
Jane Harper, Minnesota Department of Health, St. Paul
Lindsey Lesher, Minnesota Department of Health, St. Paul
Kristin Shaw, Minnesota Department of Health, St. Paul

Definitions

Health care personnel (HCP): All persons, paid and unpaid, working in an acute care facility who have the
potential for exposure to patients and/or infectious materials, including body substances, contaminated
medical supplies and equipment, contaminated environmental surfaces, or contaminated air. This includes
persons not directly involved in patient care (e.g., clerical, housekeeping, and volunteers) but potentially
exposed to infectious agents that can be transmitted to and from HCP and patients. This term includes,
but is not limited to, physicians, physician assistants, nurse practitioners, nurses, nursing assistants,
therapists, technicians, emergency medical service personnel, dental personnel, pharmacists, laboratory
personnel, autopsy personnel, students and trainees, and contractual personnel.

Prescriber: Health care personnel who are licensed to prescribe medications, including antimicrobial
agents.




Road Map to a Comprehensive Clostridium difficile

. . Patient
Infection (CDI) Prevention Program Safety
Safe from CDI | Specific . .
P . Audit Questions Yes | No
Component Action(s)
“Safe from 1) Identify senior 1a) The facility has identified a senior leadership champion(s) to provide support 0| O
S CDI” Teams leadership and ensure resources for the CDI prevention program.
champion for CDI
prevention. 1b) Senior leadership is engaged in infection prevention, including CDI
prevention, as evidenced by documented communication to key health care 1
personnel (HCP).
2) Provide support 2a) The facility has identified a physician champion(s) for CDI prevention.
and expectations
for CDI prevention | 2p) The physician champion(s) has a decision-making role on the facility
champions. antimicrobial stewardship team.
2c) The facility has identified an operational champion(s) for CDI prevention (e.g.
environmental services director, infection preventionist, laboratorian, |:| |:|
pharmacist, patient care director).
2d) A process is in place for communication between the physician and 00
operational champion(s).
2e) A process is in place to partner the environmental services director and 0| O
infection preventionist.
2f) The facility has defined roles, set expectations, and provides support for the 0l 0
champion(s).
3) Adopt an interdis- 3a) Ateam, with participation by front-line staff, is in place to oversee and
ciplinary team support CDI prevention work. Team members include, at a minimum:
approach to CDI i) Environmental services director or designee HERE
prevention with a ii) Infection preventionist HERE
designated iii) Laboratorian HERE
coordinator to iv) Pharmacist HERE
oversee v) Patient care director or designee |:| |:|
implementation.
3b) A coordinator is assigned to oversee CDI prevention implementation (e.g. 0l 0
schedule team meetings, plan HCP education).
3c) The coordinator has dedicated time to serve in this role. 1
3d) Individual roles in the CDI Prevention Strategies (patient care steps) are 0l 0
clearly defined and documented.
Access to 1) Verify The facility has a process in place to:
. implementation of | 1a) Document implementation of the CDI Prevention Strategies.
A Information P ) P & g

the CDI Prevention
Strategies.

2) Audit the CDI
Prevention
Strategies.

Monitor compliance with Core and Enhanced (if indicated) CDI Prevention
Strategies:
2a) Early recognition of CDI




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI
Component

Specific
Action(s)

Audit Questions

2b) Prompt implementation of Isolation Precautions

2c) Hand hygiene

2d) Environmental cleaning and disinfection of patient care equipment and the
environment of CDI patients

2e) Antimicrobial stewardship

OO (g|o
OO (g|o

3) Review and
analyze the CDI
Prevention
Strategies audit
data.

Review and analyze audit data for Core and Enhanced (if indicated) CDI
Prevention Strategies:
3a) Compliance with early recognition of CDI

3b) Compliance with Isolation Precautions

3c) Compliance with hand hygiene

3d) Compliance with environmental cleaning and disinfection of patient care
equipment and the environment of CDI patients

3e) Compliance with antimicrobial stewardship

O o (g)yojd
OO (gjg|o

4) Conduct CDI
surveillance.

The facility has in place:
4a) Facility-wide CDI surveillance.

4b) Application of standardized National Healthcare Safety Network (NHSN) CDI
surveillance definitions.

4c) Surveillance for colectomies associated with CDI.

4d) A process to conduct root-cause analyses for colectomies and deaths
associated with CDI.

4e) Periodic monitoring of autopsy and mortality data for unrecognized CDI.

O o (o) o (g
(N I I I O I

5) Review and
analyze CDI

surveillance data.

The facility has a process in place to review and analyze:
5a) Facility-wide CDI surveillance data.

O

5b) Surveillance data and root-cause analyses for colectomies/deaths associated
with CDI.

5c) Surveillance of autopsy and mortality data for unrecognized CDI.

O

6) Disseminate the
CDI Prevention
Strategies audit
and surveillance
data.

The facility has a process in place to provide CDI audit and surveillance data to
key stakeholders at least quarterly:
6a) Facility senior leadership

6b) Physicians

6c) Patient care staff

6d) Environmental services leadership

O(g|g|o
O(g|g|o




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI | Specific . .
. Audit Questions Yes | No
Component Action(s)
6e) Environmental services staff HERE
6f) Pharmacy HERE
6g) Laboratory HERE
Facility 1) Set expectations 1a) The facility has outlined a roll-out plan for implementation (i.e. unit(s),
. for implementation evaluation, timelines, and prevention strategies). 0o
Expectations of the CDI

Prevention
Strategies.

1b)

The facility has developed and clearly communicated HCP expectations for
implementation of the CDI Prevention Strategies.

O
O

1c)

The facility has defined provider (e.g. physician, physician assistant, nurse
practitioner) expectations for implementation of the CDI Prevention
Strategies.

2)

Set expectations
for hand hygiene

2a)

The facility has developed and implemented a facility-wide hand hygiene
program.

practices.
2b) The facility has clearly communicated HCP expectations for appropriate 00
hand hygiene practices.
3) Expect HCP to 3a) The facility has engaged HCP, including providers, in creating a culture that

“speak up” about
HCP behavior or
facility issues that
may increase
patient infection
risk (e.g. hand
hygiene or
Isolation
Precautions are
not followed).

encourages HCP to inform each other if noncompliance with CDI Prevention
Strategies is observed.

3b)

The facility has engaged HCP, including providers, to create a culture that
encourages HCP to provide positive feedback to each other when
compliance with CDI Prevention Strategies is observed.

4)

Encourage patients
and families to
“speak up” about
HCP/provider
practices that may
increase infection
risk.

43)

The facility has a process in place to encourage patients and families to
speak up if they have concerns about HCP/provider practices or other issues
that may increase infection risk.

5)

Set expectations
for the clinical
management of
CDI patients.

Facility expectations for prescribers/providers include the following:

5a)

Discontinue inciting antibiotics, if possible, when CDI is suspected.

5b)

Avoid antiperistaltic agents for patients suspected/diagnosed with CDI.

5¢)

Follow best practices for CDI treatment (e.g. 2010 SHEA-IDSA Guideline).

5d)

Consult with specialists when recurrent or worsening CDI is identified (e.g.
infectious disease physicians, general surgeons).

O ({gjo| d
O ({gjo| d




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI | Specific

. Audit Questions Yes
Component Action(s)
6) Set expectations 6a) The facility has a process in place to implement environmental cleaning and
for environmental disinfection as outlined by environmental services and infection prevention ]
cleaning and and other departments as needed.
disinfection.
6b) The facility has clearly communicated HCP expectations for environmental H
cleaning and disinfection.
7) Set expectations 7a) The facility has a process in place to develop and implement an antimicrobial
for antimicrobial stewardship program. ]

stewardship.

Educate Staff 1) Provide CDI 1a) Al HCP, including physicians, receive CDI prevention education at new H
E d Patients prevention employee orientation.
an a education for all
HCP. 1b) All HCP including physicians, receive CDI prevention education at least 0
annually.

2) Provide cleaningand | 2a) The facility has a process is in place to provide cleaning and disinfection
disinfection educa- education for nursing and ancillary/support staff.
tion for nursing and ]
ancillary/support
staff.

3) Provide education The facility has a process in place to require person(s) responsible for

and competency environmental services training to:

testing for envi- 3a) Receive education on current environmental cleaning/disinfection practices
ronmental services at least annually.

trainers.

3b) Complete a competency evaluation of cleaning/disinfection practices at least

annually.
4) Provide cleaning/ 4a) Training materials are provided in the staff’s native language, or ensure
disinfection communication of the information through other means.
training and
evaluation for 4b) Environmental services staff training includes return demonstration.

environmental

services staff. 4c) A systematic process is in place to periodically evaluate terminally-cleaned

rooms.

4d) Processes are in place to address issues identified through H
cleaning/disinfection evaluations.

5) Provide 5a) Environmental services staff training includes written or verbal competency
competency testing. ]
testing to i) Competency testing includes demonstrated understanding of the
environmental rationale for cleaning/disinfection components.

services staff.

O

5b) Expectations are in place for environmental services staff to pass a
competency test prior to assighment to patient care areas.

5c) Expectations are in place for environmental services staff that do not pass
the competency test to receive additional training or be assigned to non- ]
patient care areas.




Road Map to a Comprehensive Clostridium difficile
Infection (CDI) Prevention Program

Patient
Safety

Safe from CDI | Specific . .
. Audit Questions Yes | No
Component Action(s)
6) Provide physician/ 6a) CDI prevention education, including the physician/prescriber role in

prescriber
education on CDI
prevention,
diagnosis, manage-

antimicrobial stewardship, is provided at orientation for new
physicians/prescribers.

6b) A process is in place for the CDI physician champion to educate

ment, and physicians/prescribers about CDI clinical spectrum (including treatment and HERE
treatment. disease severity), current research, and the facility’s CDI diagnostic methods.
6c) Best practices for CDI diagnosis and management are readily available to 0Ol 0
physicians/prescribers.
6d) A process is in place to monitor CDI diagnosis and management within 00
the facility.
7) Provide education The facility has a process in place to:
on CDI laboratory 7a) Educate laboratory staff regarding specimen testing (e.g. policy for testing HERE
diagnostic only unformed stools).
methods.
7b) Educate laboratory leadership on current laboratory diagnostic research.
7c) Educate nursing staff on facility policies for specimen collection and
specimen testing (e.g. test only unformed stools).
8) Provide CDI The facility has a process in place:
prevention 8a) To provide operational champions with CDI education, including best 0Ol 0
education to practices, management and infection prevention and control strategies, at
operational least annually.

champion(s).

8b) For the operational champions to disseminate information throughout the
organization (e.g. train-the-trainer).

9)

Educate patients
and families about
their role in CDI
prevention.

9a) Infection prevention education is provided to patients and families.







CDI Prevention Strategies

CORE Prevention Strategies = Strategies that should always be in place.

ENHANCED Prevention Strategies = Strategies to be considered in addition to core strategies when:
a) There is evidence that the core strategies are being implemented and adhered to consistently.
And;
b) There is evidence of ongoing transmission of C. difficile and/or
c) There is evidence that CDI rates are not decreasing and/or
d) There is evidence of change in CDI pathogenesis (e.g. increased morbidity/mortality among CDI patients).

. ENHANCED
Specific CORE Prevention el Specific . ] ol
Action(s) Strategies es| e Action(s) revention es| No
Strategies

Early Recognition of CDI

1) Early The facility has a standardized CDI Enhanced The facility has developed an
identification | identification process in place that includes identification of ENHANCED CDI identification process
of patients the following: patients with that includes the following:

1a) Nurses are trained to recognize the HIN suspect CDI 1a) Identification of previously 11
signs/ symptoms of CDI (see Bristol unrecognized patients with
Stool Chart). symptoms of CDI (e.g. patient care

rounds).

with suspect
CDI

1b) Appropriate HCP are trained to obtain
specimens for laboratory testing of HIN
patients suspected of having CDI.

1c) Timely communication to the provider of 0l0o
patients suspected of having CDI.

2) Laboratory 2a) PCR-based molecular assay is evaluated Enhanced 2a) Implement PCR-based molecular

testing for C. difficile diagnostic testing. N laboratory testing assay for C. difficile diagnostic N
testing.

The facility has a standardized laboratory
testing policy in place that includes the
following:

2b) Reject formed stools.

O
O

O

2c) Avoid serial testing of patients. Il

3) Diagnosis The facility has a standardized diagnostic

protocol in place that includes the following: 00

3a) Test unformed stools only (see Bristol
stool chart types 5 — 7).

3b) Submit one stool specimen for initial CDI
testing. D D

3c) Avoid serial testing when initial test is mlln
negative.




Specific
Action(s)

CORE Prevention
Strategies

Yes

No

Specific
Action(s)

ENHANCED
Prevention
Strategies

Yes

No

3d) Do not test asymptomatic patients.

3e) Do not conduct repeat testing during the
same episode of diarrhea for confirmed
CDI patients (e.g. electronic flag).

3f) Retest only if CDI symptoms continue or
recur after 10 days of treatment.

3g) Do not perform “tests of cure” post
treatment.

3h) Do not routinely test patients less than 1
year of age.

3i) For patients 1 - 2 years of age, consider
diagnoses other than CDI first; if no

recent antimicrobial exposure, use more | [] | []
than one diagnostic approach (including
culture).

3j) For patients >2 years of age with recent
antimicrobial exposure, test and treatas | [ | []

for adults.

4) Communi-
cation

The facility has a standardized
communication process in place that
includes timely communication of CDI test
results to:

4a) Patient care unit/facility

4b) Provider

4c) Infection Prevention

1) Place patient
in Isolation
Precautions

The facility has Isolation Precautions

identified that include the following:

1a) Patient is placed in a private room with a
bathroom or bedside commode solely for
use by patient.

1b) Health care workers perform hand
hygiene and don gloves and gown prior to
entering patient room.

1c) Gloves are changed immediately if visibly
soiled and after touching or handling
surfaces/materials contaminated with
feces.

Enhanced patient
placement in
Isolation
Precautions

The facility has ENHANCED Isolation

Precautions identified that include the

following:

1a) Patients with loose stools (e.g. 23
unformed stools in 24 hours) are
preemptively placed in Isolation
Precautions.

1b) Universal glove use is implemented
on floors/units/areas with endemic
rates or ongoing transmission of CDI.

1c) Frequency and/or scope of
monitoring compliance with
Isolation Precautions is increased.




CORE Prevention

ENHANCED

Specific ves| n Specific Prevention ves|
es| No es| No
Action(s : Action(s
(s) Strategies (s) .
Strategies
1d) Gloves and gown are removed before 0l0o
exiting the patient room.
le) Hand hygiene (soap and water preferred)
is performed before exiting the patient
room; alcohol-based hand rub is used if HE
soap and water are not available.
1f) Patient transport or movement outside of
the room is avoided unless medically HE
necessary.
1g) Single use patient care equipment is
utilized when possible (e.g. blood HE
pressure cuff).
1h) If private room availability is limited,
incontinent patients are preferentially HEE
placed in private rooms.
2a) Cohorted patients each have a dedicated
2) Coh.ort . bedside commode. Wi
patients if
private room | 5p) Health care workers change gown and
is not gloves and perform hand hygiene when HIN
available moving between cohorted patients.
2c) Patients with discordant status of
infection or colonization with other mlln
epidemiologically important organisms
(e.g. VRE, MRSA) are not cohorted.
3) Isolation 3a) Adequate supplies for compliance with
Precautions Isolation Precautions (e.g. gowns, gloves) 00
supplies are are readily accessible outside of the
readily patient room.
available
3b) Responsibility is assigned for regularly
checking and restocking supplies.
4) Follow hand 4a) Hand hygiene practices follow CDC or Enhanced hand 4a) Hand hygiene is performed with
hygiene WHO guidelines. hygiene guidelines soap and water upon room exit. If
guidelines hand-washing sink is not accessible,

hand hygiene is performed with
alcohol-based hand rub, and
followed immediately with hand
hygiene using soap and water after
exiting the patient room.

4b) Frequency and/or scope of
monitoring compliance with hand
hygiene practices is increased.

10




CORE Prevention

ENHANCED

1) Clean and
disinfect
patient rooms
and patient
care
equipment

(e.g. patient has <3 unformed stools in a
24 hour period).

The facility has a standardized

environmental cleaning and disinfection

protocol in place that includes the following:

1a) Hospital grade EPA-registered germicide
is used for routine disinfection.

Enhanced cleaning
and disinfection of
patient rooms and
patient care
equipment

The facility has an ENHANCED cleaning

and disinfection protocol in place that

includes the following:

1a) Chlorine-containing or other
sporicidal product/technology is
used for daily and terminal
environmental disinfection for all
CDI patient rooms and patient care
equipment.

Specific ves| n Specific Prevention ves|
es| No es| No
Action(s : Action(s
(s) Strategies (5) )
Strategies
5) Communicate | 5a) Isolation Precautions status is 10| Enhanced 5a) Environmental services staff is
Isolation documented in the medical record. communication of notified of patient rooms requiring
Precautions Isolation ENHANCED cleaning and 0
status Precautions status ClE L
5b) Isolation Precautions signage is
immediately posted outside positive CDI HiN
patient rooms.
5c) Icons/symbols on Isolation Precautions
signage include:
i) Hand hygiene for entry and exit HIN
ii) Gown and gloves for room entry HE
iii) Process for environmental
cleaning/disinfection N
5d) When CDI patients are transferred,
Isolation Precautions status is |:| |:|
communicated to receiving facilities.
6) Discontinue 6a) For patients preemptively placed in Enh d 6a) Isolation Precautions are continued
Isolation Isolation Precautions, patients are n anc.e i for the duration of the current
Precautions removed from Isolation Precautions if CDI 0lo discontinuation of hospitalization for confirmed CDI 11
as test is negative and other infectious Isolation patients, even if diarrhea resolves.
. agents that require Isolation Precautions Precautions as
appropriate .
have been ruled out. appropriate
6b) Patients are removed from Isolation Pre-
cautions when CDI symptoms resolve
ymp D D

11



Specific
Action(s)

CORE Prevention
Strategies

Yes

Specific

N
° Action(s)

ENHANCED
Prevention
Strategies

Yes

No

1) Implement
antimicrobial
stewardship
program

1b) Manufacturer product recommendations
are followed for use, including contact
time and dilution.

1c) Standard disinfectant application
protocols.

i) Disinfecting wiper is changed when
unable to achieve appropriate wet
contact time and when visibly soiled.

ii) Disinfecting wipers are not pre-soaked
or re-dipped in the open bucket
system.

1d) Routine cleaning/disinfection processes
are assessed using observational audits
before changing products or processes.

1le) Responsibility is assigned for monitoring
and restocking cleaning/disinfection and
personal protective equipment supplies.

1f) Responsibility is defined for which patient
care equipment and high touch surfaces
will be cleaned and disinfected by
nursing.

1g) A cleaning/disinfection schedule is
implemented for patient care equipment
and patient environment.

1h) Shared patient care equipment is
cleaned/disinfected between every
patient use.

The facility has in place:

1a) A multidisciplinary antimicrobial
stewardship team including a physician
with infectious diseases interest and
representation from clinical pharmacy,
infection prevention, microbiology,
information technology, and/or
hospitalist/intensivist.

NOTE: Facilities without HCP or other
resources for an antimicrobial stewardship
team should consider obtaining this expertise
through a cooperative relationship or
consultation.

Enhanced
antimicrobial
stewardship
program

1b) Evaluation of the use of chlorine-
containing or other sporicidal
product/technology used for daily
and terminal environmental
disinfection for all patient rooms
and patient care equipment on
affected unit if transmission is
ongoing.

1c) Routine cleaning/disinfection
processes are assessed using a
biochemical product (e.g. ATP,
bioluminescence, fluorescent
dye/marker) before changing
products or processes.

The facility has a process is in place to:

1a) Evaluate the antimicrobial
stewardship program to ensure that
all recommended components are in
place and identify areas for
improvement.

12



ENHANCED

Specific CORE Prevention el Specific Prevention el
) es| No ) es| No
Action(s) Strategies Action(s)
Strategies
1b) A process to prospectively audit Enhanced 1b) Evaluate clinical management
antimicrobial use within the facility, antimicrobial strategies of CDI patients. O
including volume and classes, and report 0o stewardship
this information to prescribers. program
1c) A process to monitor antimicrobial Enhanced 1c) Monitor antimicrobial prescribing
prescribing practices within the facility antimicrobial practices for the treatmentof DI | []|[]
and provide feedback to prescribers HIN stewardship and provide feedback to prescribers.
highlighting the relationship of program

antimicrobial use to CDI.

1d) A process to provide antimicrobial
utilization data to medical staff and HIN
facility leadership.

le) Antimicrobial formularies and
preauthorization requirements for non- HE
formulary antimicrobial use.

1f) Guidelines or clinical treatment pathways
based on local/regional and state HE
antibiotic resistance data.

1g) A process for regular review of treatment
pathways and order sets that includes HIN
antimicrobial prescribing.

1h) Clear expectations that empirically
prescribed antibiotics are adjusted in a 0l0o
timely manner based on laboratory test
results.

1i) Real-time surveillance of antimicrobial
prescribing (e.g. frequency, duration, and 0l0o
number of antimicrobial agents
prescribed per patient).

NOTE: An antimicrobial stewardship program includes clearly defined expectations for clinical management strategies of CDI patients (see “F4— Facility
Expectations” in “SAFE”).

December 2011

MDH H

Minnesota Hospital Association

DEPARTMENT oF HEALTH

13




e |)])]

Audit Tools







Infection Prevention and Control Isolation Compliance Checklist

Date and Time of Observation

Precaution/Isolation Type

Observer

Unit

Room #

Compliance with Hand
Hygiene Practices

Person Observed

100% Compliant with isolation?

Yes or No

Identify variance by PPE or Signage

5 = Respiratory RX

7= Rehab
8 =Lab

9 = Dietary
10 = Housekeeping

(HCW or visitor)
Please check appropriate box.
KEY
1 = Physician
2=RN
3 =Transporter
4 =PA

11 = Other HCW

NO

Check Observed Variance

6 = Nursing assistant 12 = Visitor
YES Gloves | Gown | Mask | Signs
ABHR Soap+H0 | 1|2 |34 |5|6|7,8|9]1 1
0 2

Figure 8.1 — Infection Prevention and Control Isolation Compliance Checklist

Courtesy of Shands at the University of Florida, 2008







The Joint Commission Journal on Quality and Patient Safety

Appendix 1. Novant Health Hand Hygiene Observation Tool

Facility: C1FMC ] MpPH CJt™MC
[IPH []PHH [ IpHM [JroH
Date of Observations: Shift of Observations:
Performed by: Unit of Observation:
Person Observed | Opportunity Assessed Type of Comments / Incidental
Hand Hygiene Observations
(Code Below)
a. before patient care HW — Hand wash '
b. during patient care HS — Hand Sanitize (i.e., nail enhancements, empty soap,

c. after patient care

N —No hand hygiene

sanitizer dispensers)

Code: 1 -—Physician

2 — Physician Support Staff
3 — Nursing (RN, LPN, CNAA, etc.

10 — Other

4 — Case Management
5 — Pastoral Care
6 — Radiology 9 — Students

11- Hospitalist 12 — Laboratory

13 — Environmental Services

7 —Respiratory Therapy
8 — Rehab Medicine

April 2009 Volume 35 Number 4

Copyright 2009 Joint Commission on Accreditation of Healthcare Organizations






Patient Care Unit/Dept.:

Initials of Monitor:

Hand Hygiene Monitoring Tool

Healthcare Worker (HCW) Type:

1 = Physician

2A = House Officer
2B = Medical Student

4 = Respiratory Therapist
5A = Registered Nurse
5B = Licensed Practical Nurse 9 = Physical Medicine Staff

Month/Year

7 = Continuing Care/Social Worker
8 = Pastoral Care

12 = Radiology Tech.

13 = Dietitian

14 = Tray passer

HW = Hand Wash
HR = Alcohol Hand Rub

2C = Physician Assistant 5C = Clinical Technician 10 = Environmental Services Worker 15 = Other Y =Yes
3 = Physician Support Staff 6 =1V Team 11 = Patient Transporter N= No
Patient on
# Hand Hygiene AFTER Contact or
Ob HCW Hand Hygiene BEFORE Touching Patient, Contact CD
S Date Shift Type Touching Patient Environment, or Objects Precautions Gloves Worn Gown Worn
(Day, Eve,
Night) (See Key) | Yes HR | Yes HW | No N/A | YesHR | Yes HW | No N/A Y N Y N N/A N N/A
1
2
3
4
5
6
7
8
9
10
Totals

Hand Hygiene Resource Center




Hand Hygiene Monitoring Tool Instructions

The purpose of this hand hygiene audit tool is to determine health care worker (HCW) compliance with hand hygiene practice. Hand hygiene refers to
cleaning your hands by using an alcohol-based hand rub (Purell), or by washing hands with soap (antimicrobial or plain) and water.

The audit will be performed by each departmental quality representative or designee. The quality representative records the occasions they observe
where a staff member should have carried out hand hygiene, called “opportunities”. Examples of hand hygiene opportunities include:

Before touching a patient

Before performing a clean or invasive procedure

After handling body fluids

After touching the patient, environment, or objects involved in the patients’ care

After removing gloves

A total of 10 observations should be performed each month. Submit completed forms to the Infection Control Department on or by the 5" of each month.

1. write the name of your Unit/Department on the form, record the month and year, and write your initials on the line indicated.
2. Refer to the key on the tool for health care worker type and other abbreviations used on the monitoring form.
3. For each opportunity, the observer records the following:

Date — Include month, day, and year
Shift - Day, Evening, or Night
Health Care Worker (HCW) type — Use the number that corresponds with the title of the person you are observing.

Hand Hygiene Before touching the patient:
o If aHCW cleans her/his hands with an alcohol hand rub Before touching a patient, place an X in the box labeled Yes HR
o If aHCW washes her/his hands with soap and water Before touching a patient, place an X in the box labeled Yes HW
o If aHCW did not clean their hands Before touching the patient, place an X in the box labeled No
o Ifa HCW enters a patient’s room, but does not touch the patient, then hand hygiene was not necessary, so put an X in the box
labeled N/A

Hand Hygiene AFTER touching the patient, environment, or objects:
o If aHCW cleans her/his hands After touching the patient, environmental surfaces or other objects in the room, put an X in the
appropriate box (Yes HR or Yes HW)
o If aHCW did not clean their hands after touching the patient, environmental surfaces or other objects in the room, put an X in the
box labeled No
o Ifa HCW enters the patient’s room, but does not touch anything, mark the box N/A

Contact Precautions — If the patient is in Contact Precautions, place an X in the box labeled Y; otherwise put an X in the box labeled N

Gloves Worn:
o Ifa HCW put on gloves Before touching the patient or any objects in the patient’s room, place an X in the box labeled Y
O HCWs should put on gloves to enter the room of a patient on Contact Precautions
o Ifa HCW enters a patient’s room without putting on gloves, mark the N box

Gown Worn:
o If aHCW put on a gown when entering a patient’s room, mark the Y box
o Ifa HCW enters a patient’s room without a gown, mark the N box
o IfaHCW enters a Contact Precautions room without a gown, but does not have substantial contact with the patient or objects in the
room, mark the N/A box
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The Case for Improving Hand Hygiene and Use of Gloves among
Health Care Workers

Health-care-associated infections are an important cause of morbidity and mortality
among hospitalized patients worldwide. Such infections affect nearly 2 million
individuals annually in the United States and are responsible for approximately 80,000
deaths each year. Transmission of health-care-associated pathogens most often occurs
via the contaminated hands of health care workers. Accordingly, hand hygiene (i.e.,
handwashing with soap and water or use of a waterless, alcohol-based hand rub) has
long been considered one of the most important infection control measures for
preventing health-care-associated infections. However, compliance by health care
workers with recommended hand hygiene procedures has remained unacceptable, with
compliance rates generally below 50% of hand hygiene opportunities.

» Jarvis WR. Selected aspects of the socioeconomic impact of nosocomial infections: Morbidity,
mortality, cost, and prevention. Infect Control Hosp Epidemiol. 1996 Aug;17(8):552-557.

> Pittet D, Mourouga P, Perneger TV. Compliance with handwashing in a teaching hospital. Ann
Intern Med. 1999;130:126-130.

» Lankford MG, Zemblower TR, Trick WE, Hacek DM, Noskin GA, Peterson LR. Influence of role
models and hospital design on hand hygiene of healthcare workers. Emerg Infect Dis.
2003;9:217-283.

Many factors have contributed to poor handwashing compliance among health care
workers, including a lack of knowledge among personnel about the importance of hand
hygiene in reducing the spread of infection and how hands become contaminated, lack
of understanding of correct hand hygiene technique, understaffing and overcrowding,
poor access to handwashing facilities, irritant contact dermatitis associated with
frequent exposure to soap and water, and lack of institutional commitment to good hand
hygiene.

> Pittet D, Boyce JM. Hand hygiene and patient care: Pursuing the Semmelweis legacy. Lancet
Infect Dis. 2001;1:9-20.
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To overcome these barriers, the Centers for Disease Control and Prevention’s (CDC’s)
Healthcare Infection Control Practices Advisory Committee (HICPAC) published a
comprehensive Guideline for Hand Hygiene in Health-Care Settings in 2002. One of the
principal recommendations of this guideline was that waterless, alcohol-based hand
rubs (liquids, gels or foams) are the preferred method for hand hygiene in most
situations due to the superior efficacy of these agents in rapidly reducing bacterial
counts on hands and their ease of use. Alcohol preparations also rapidly kill many fungi
and viruses that cause health-care-associated inféctions. The guideline recommended
that health care facilities develop multidimensional programs to improve hand hygiene

practices.

» Boyce JM, Pittet D, et al. Guideline for Hand Hygiene in Health-Care Settings: Recommendations
of the Healthcare Infection Control Practices Advisory Committee and the
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Morbid Mortal Wkly Rep.
2002;51(RR16):1-45.

Recognizing a worldwide need to improve hand hygiene in health care facilities, the
World Health Organization (WHO) launched its Guidelines on Hand Hygiene in Health
Care (Advanced Draft) in October 2005. These global consensus guidelines reinforce
the need for multidimensional strategies as the most effective approach to promote
hand hygiene. Key elements include staff education and motivation, adoption of an
alcohol-based hand rub as the primary method for hand hygiene, use of performance
indicators, and strong commitment by all stakeholders, such as front-line staff,

managers and health care leaders, to improve hand hygiene.

> WHO Guidelines on Hand Hygiene in Health Care (Advanced Draft): A Summary. World Health
Organization; 2005. [Available online at http:/www.who.int/patientsafety/events/05/HH en.pdf]
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Wearing gloves during patient care is an additional intervention to help reduce
transmission of infectious agents in high-risk situations. Gloves protect patients by
reducing contamination of the health care worker’s hands and subsequent transmission
of pathogens to other patients. In addition, when gloves are worn in compliance with
CDC’s Standard Precautions, gloves protect health care workers from exposure to
bloodborne infections such as HIV and hepatitis B and C.

However, gloves must be used properly. Gloves can become contaminated during care
and must be removed or changed when moving from a contaminated site to a clean site
on the same patient. Gloved hands can also become contaminated due to tiny
punctures in the glove material or during glove removal; therefore, hand hygiene must
be performed immediately after glove removal. Consequently, use of gloves is an

important adjunct to, but not a replacement for, proper hand hygiene practice.

> Pittet D, et al. Bacterial contamination of the hands of hospital staff during routine patient care.
Arch Intern Med. 1999;159:821-826.

» Pessoa-Silva CL, Richtmann R, Calil et al. Dynamics of bacterial hand contamination during
routine neonatal care. Infect Control and Hosp Epidemiol. 2004,25:192-197.

» Tenorio AR, Badri SM, Sahgal NB, et al. Effectiveness of gloves in the prevention of hand
carriage of vancomycin-resistant Enterococcus species by health care workers after patient care.
Clin Infect Dis. 2001;32:826-829.

» Johnson S, Gerding DN, et al. Prospective, controlled study of vinyl glove use to interrupt
Clostridium difficile nosocomial transmission. Am J Med. 1990;88:137-140.

» Garner JS, Hospital Infection Control Practices Advisory Committee. Guideline for isolation
precautions in hospitals. Infect Control Hosp Epidemiol. 1996;17:53-80. [Available online at
http://www.cdc.gov/ncidod/dhap/al_isolation.html]
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The Potential Impact of Improving Hand Hygiene

Numerous studies have suggested that hand hygiene compliance can be improved, at
least modestly, by a variety of interventions, introduction of alcohol-based hand rub and
educational and behavioral initiatives. Most authorities believe that multidimensional
interventions are more effective. For example, Pittet et al. implemented a
multidisciplinary, multimodal hand hygiene improvement program featuring promotion of
alcohol-based hand‘ rub and achieved substantial improvement in hand hygiene
compliance. Much of the improvement in compliance was attributed to increased use of
the alcohol-based hand rub. As hand hygiene compliance improved, both the incidence
of nosocomial infections and new methicillin-resistant Stéphylococcus aureus (MRSA)
cases decreased, although the authors did not assert that they had rigorously

demonstrated a causal link (see figures below).

» Piitet D, Hugonnet S, et al. Effectiveness of a hospital-wide programme to imprové compliance
with hand hygiene. Lancet. 2000;356:1307-1312.

Impact of Interventions on Handwashing and Hand Disinfection
with an Alcohol-Based Hand Rub

B Hand disinfection
B Handwashing

Percent Hand Hygiene
Compliance
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Impact of Hand Hygiene on Incidence of Methicillin-Resistant
Staphylcoccus aureus (MRSA) and Nosocomial Infections

New MRSA Cases/
100 Admissions
Nosocomial Infections/
100 Admissions

1993 1994 1995 1996 1997 1998

Nosocomial Infections —&-— MRSA Cases

The Hand Hygiene Intervention Package

The hand hygiene intervention package is a group of best practices that individually
improve care, but when applied together should result in substantially greater
improvement. The science supporting each intervention is sufficiently established to be
considered a standard of care.

The following four components of the hand hygiene intervention package are critical
aspects of a multidimensional hand hygiene program. Glove use is included in this

package because proper glove use is inextricably linked to effective hand hygiene.

1. Clinical staff, including new hires and tfainees, understand key elements of hand
hygiene practice (demonstrate knowledge)

2. Clinical staff, including new hires and trainees, use appropriate technique when
cleansing their hands (demonstrate competence)

3. Alcohol-based hand rub and gloves are available at the point of care (enable

v

staff)
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4. Hand hygiene is performed at the right time and in the right way and gloves are
used appropriately as recommended by CDC’s Standard Precautions (verify

competency, monitor compliance, and provide feedback)

1. Clinical staff, including new hires and trainees, understand key elements of
hand hygiene practice (demonstrate knowledge) |

Health care workers’ hands can become contaminated by touching the body secretions,
excretions, nonintact skin, and wounds of patients; however, they can also become
contaminated by touching intact skin of patients and environmental surfaces in the
immediate vicinity of the patients. Health care workers should demonstrate accurate

knowledge that their hands can become contaminated during all of these activities.

> Pittet D, Dharan S, Touveneau S, Savan V, Perneger TVI. Bacterial contamination of the hands of
hospital staff during routine patient care. Arch Intern Med. 1999;159:821-826.

> Duckro AN, Blom DW, Lyle EA, Weinstein RA, Hayden MKI. Transfer of vancomycin-resistant
enterococci via health care worker hands. Arch Intern Med. 2005;165:302-307.

Compared to handwashing, alcohol-based hand rubs have been shown to be more
effective in reducing the number of viable bacteria and viruses on hands, require less
time to use, can be made more accessible at the point of care, and cause less hand
irritation and dryness with repeated use. Handwashing is required when hands are.
visibly contaminated and is also appropriate after caring for patients with diarrhea,
including patients with Clostridium difficile associated diarrhea, before eating, and after
use of the restroom. Health care workers should demonstrate accurate knowledge of
the advantages of the use of hand rubs in most situations as well as the specific

indications for handwashing.

> Boyce JM, Pittet D. Guideline for Hand Hygiene in Health-Care Settings: Recommendations of
the Healthcare Infection Control Practices Advisory Committee and the
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Morbid Mortal Wkly Rep. 2002;51:1-45.
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» WHO Guidelines on Hand Hygiene in Health Care (Advanced Draft): A Summary. World Health
Organization; 2005. [Available online at hitp://www.who.int/patientsafety/events/05/HH _en.pdf]

»What changes can we make that will result in improvement?
Hospital teams across the United States and in other countries around the world have
developed and tested change strategies that allowed them to improve knowledge of key
elements of hand hygiene practice. Successful strategies include:
. Discussing the types of patient care activities that result in hand contamination as
a supplement to educational material provided to health care workers
» Discussing with clinical staff the relative advantages and disadvantages of
handwashing and use of alcohol-based hand rubs at the point of care
= Emphasizing the important role that contaminated hands play in transmission of
health-care-associated pathogens, including multidrug-resistant pathogens and
viruses
= Informing clinical staff of the morbidity and mortality caused by health-care-
associated infections

2. Clinical staff, including new hires and trainees, use appropriate technique
when cleansing their hands (demonstrate competency)

To be optimally effective, an appropriate volume of alcohol-based hand rub or soap
must be applied to all surfaces of the hands and fingers for a sufficient length of time.
Failure to do so will reduce the efficacy of the hand hygiene regimen. Accordingly,
clinical staff should demonstrate competency in performing hand hygiene correctly.
Competent hand rubbing requires that a sufficient volume of an alcohol-based rub is
applied to cover all surfaces ‘of’ the hands and fingers and that at least 15 seconds of
rubbing is necessary before the hands ake dry. Competent handwashing requires that a
sufficient volume of soap is applied to cover all surfaces of the hands and fingers, and
that at least 15 seconds of scrubbing with friction is performed before rinsing. Care
should be taken to avoid contamination of hands after handwashing (paper towels or
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single use cloth towels should be used; if the faucet is hand-operated, the towel should

be used to turn of the spigot).

>

>

Larson EL, Eke PI, Wilder MP, Laughon BE. Quantity of soap as a variable in handwashing.
Infect Control. 1987;8:371-375.

Widmer AE, Dangel M. Alcohoi-based hand rub: Evaluation of technique and microbiological
efficacy with international infection control professionals. Infect Control Hosp Epidemiol.
2004;25:207-209.

»What changes can we make that will result in improvement?

Hospital teams have developed and tested change strategies that allow them to

improve competence with hand hygiene practices. Some of these changes include:

Conducting live demonstrations of correct techniques for using an alcohol-based
hand rub and handwashing during educational sessions for health care workers
Providing videotape presentations of correct handwashing and hand rubbing
technique in educational material for health care workers

Emphasizing that an appropriate volume of hand rub or soap must be used if
hand hygiene is to be effective

Using fluorescent dye-based training methods to demonstrate correct hand
hygiene techniques to clinical staff

Periodically monitoring the adequacy of hand hygiene technique among clinical
staff, and giving them feedback regarding their performance

3. Alcohol-based hand rub and gloves are available at the point of care (enable

staff)

Placing alcohol-based hand rub dispensers near the point of care has been associated

with increased compliance by health care workers with recommended hand hygiene

procedures.
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For example, Bischoff et al. found that compliance by health care workers was
significantly greater when dispensers for alcohol-based hand rub were adjacent to each
patient’s bed than when there was only one dispenser for every four beds. In critical
care, availability of alcohol-based hand rub at the point of care proved to minimize the
time constraint associated with hand hygiene during patient care and to predict better
compliance. In a study of hand hygiene among physicians, Pittet et al. found that easy
access to an aICohol-based hand rub was an independent predictor of improved hand .
hygiene compliance.

> Bischoff WE, Reynolds TM, Sessler CN, Edmond MB, Wenzel RP. Handwashing compliance by
health care workers: The impact of introducing an accessible, alcohol-based hand antiseptic.
Arch Intern Med. 2000;160:1017-1021.

> Pittet D, Hugonnet S, et al. Effeciiveness of a hospital-wide programme to improve compliance
with hand hygiene. Lancet. 2000;356:1307-1312.

> Hugonnet S, Perneger TV, Pittet D. Alcohol-based hand rub improves compliance with hand
hygiene in intensive care units. Arch Int Med. 2002;162:1037-1043.

> Pittet D, Simon A, Hugonnet S, et al. Hand hygiene among physicians: Performance, beliefs, and
perceptions. Ann Intern Med. 2004;148:1-8.

Availability of alcohol-based products at the point of care should be suppleménted by
availability of gloves in appropriate sizes for use in the high-risk situations described
previously for which barrier technique is indicated. Sterile gloves are not required for
this purpose; studies have shown that clean single-use gloves have negligible numbers
of non-pathogenic microorganisms when cultured. \

»What changes can we make that will result in improvement?
Hospital teams that have developed and tested change strategies to make alcohol-
based hand rub and clean gloves readily available to health care workers saw improved
hand hygiene compli‘ance. Some of these changes include:
= Placing dispensers for alcohol-based hand rub and boxes of clean gloves of
various sizes near the poiht of care, such as:
o Next to each patient’s bed
o Attached to the frame of patient beds
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o Near the door to each patient’s room (either adjacent to the door in the
corridor or just inside the door)
o At nursing stations or on medication carts
o Supplied as portable (pocket or belt) individual dispensers for personal
use
= Installing alcohol-based hand rub dispensers in locations that are compliant with
local and federal fire safety regulations
» Assigning responsibility for checking alcohol-based hand rub dispensers and
glove boxes on a regular basis to assure that:
o Dispensers and glove boxes are not empty
o Dispensers are operational
o Dispensers provide the correct amount of the product
= Evaluating the design and function of dispensers before selecting a product for
use since poorly functioning dispensers may adversely affect hand hygiene

compliance rates

4. Hand hygiene is performed and gloves are used appropriately as
recommended by CDC’s Standard Precautions (verify competency, monitor

compliance, and provide feedback)

Clinical staff should clean their hands according to recommendations listed in the CDC
Guide/ine for Hand Hygiene in Health-Care Settings. These recommendations include:
» Washing hands with plain soap or with antimicrobial soap and water, as follows:
o When hands are visibly dirty or contaminated with proteinaceous material
or with blood or other body fluids
o Before eating
o After using the restroom
o After caring for patients colonized with Clostridium difficile
= |f hands are not visibly soiled, use an alcohol-based hand rub for routinely

decontaminating hands in the following situations:
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o Before direct contact with patients
o Before donning sterile gloves when inserting a central intravascular
catheter
o Before inserting indwelling urinary catheters, peripheral vascular
catheters, or other invasive devices
o After direct contact with a patient’s skin
o . After contact with body fluids, mucous membranes, nonintact skin, and
wound dressings if hands are not visibly soiled
o ‘When moving from a contaminated body site to a clean body site during
patient care
o After contact with inanimate objects in the immediate vicinity of the patient
o After removing gloves | '
If there has been any contact with the patient or the patient’'s environment, hands
should be decontéminated when leaving the patient’s bedside or room

Boyce JM, Pittet D, et al. Guideline for Hand Hygiene in Health-Care Settings: Recommendations
of the Healthcare Infection Control Practices Advisory Committee and the
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Morbid Mortal Wkly Rep.
2002;51(RR16):1-45.

WHO Guidelines on Hand Hygiene in Health Care (Advanced Draff): A Summary. World Health
Organization; 2005. [Available online at htfp//www.who.int/patientsafety/events/05/HH en.pdf]

Clinical staff should wear gloves according to recommendations listed in CDC’s

Standard Precautions. These recommendations include:

Wearing gloves when contact with blood or other potentially infectious body
fluids, excretions, secretions (except sweat), mucous membranes, and nonintact
skin could occur

Removing gloves after caring for a patient — personnel should not wear the
same pair of gloves for the care of more than one patient

Changing gloves during patient care when moving from a contaminated body site
to a clean body site

Performing hand hygiene immediately after removal of gloves
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» Garner JS, Hospital Infection Control Practices Advisory Committee. Guideline for isolation
precautions in hospitals. Infect Control Hosp Epidemiol. 1996;17:53-80. [Available online at
http//www.cde.gov/ncidod/dhgp/gl_isolation.htm]

» WHO Guidelines on Hand Hygiene in Health Care (Advanced Draft): A Summary. World Health
Organization; 2005. [Available online at http:/www.who.int/patientsafety/events/05/HH_en.pdf]

»What changes can we make that will result in improvement?

Hospital teams have developed and tested change strategies that allow them to
improve hand hygiene practice and use of gloves by health care workers. Some of
these changes include:

» Incorporating the indications for hand hygiene and use of gloves in educational
material presenfed to health care workers. Examples of educational materials
include:

o Periodic lectures given by knowledgeable personnel, including interactive,
audience-response software, if possible

o Videotapes and PowerPoint presentations that demonstrate the
importance of proper hand hygiene techniques in health care settings

o Interactive, computer-assisted learning available to clinical staff via the
hospital’s Intranet

» Conducting educational programs for personnel that include instructions for
proper technique when washing hands with soap and water, or when using an
alcohol-based hand rub ”

» Ensuring that providers understand the rationale for hand hygiene and gloves
and can comply with best practices and improve patient outcomes (self-efficacy)

» |nitiating a multi-component publicity campaign (e.g., posters with photbs of
celebrated hospital doctors/staff members recdmmending hand hygiene and use
of gloves; drawings by children in pediatric hospitals; screen savers with targeted
messaging) “

= Using opinion leaders as role models and educators (“academic detailing”)

» Creating a culture where reminding each other about hand hygiene and use of

gloves is encouraged and makes compliance the social norm
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» Enabling health care workers to éomply with best hand hygiene and glove
practices by creating reliable systems that ensure alcohol-based hand hygiene
products and gloves in appropriate sizes are always readily available at the point
of care |

» Engage patients and families in hand hygiene efforts by providing patient safety
“tip sheetsf” outlining appropriate hand hygiene and glove practices, and
encouraging them to remind health care providers to comply with these
standards

» Monitoring compliance by health care workers with recommended indications for
hand hygiene and use of gloves, including real-time feedback to personnel and

trending compliance over time

How to Begin Improvement in Your Organization

Forming the Team

The Institute for Healthcare Improvement (IHI) recommends a multidisciplinary team
approach to improving hand hygiene among health care workers. Improvement teams
should be heterogeneous in make-up, but unified in mindset. The value of bringing
diverse personnel together is that all members of the care team are given a stake in the
outcome and work together to achieve the same goal.

Including all stakeholders in the process to implement proper hand hygiene techniques
will help gain buy-in and cooperation of all parties. For example, teams without nurses
are bound to fail. Teams led by nurses and therapists may be successful, but often lack
leverage; physicians must also be part of the team. The team should include, at a
minimum, an administrator or senior leader who‘ can help remove barriers to
implementation, as well as a member of the department that supplies hand hygiene
agents to clinical areas. Involve the team in designing or selecting hand hygiene posters -

or other motivational and educational materials.
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Some suggestions for attracting and retaining excellent team members include: using
data to define and solve the problem; finding champions and opinion leaders within the
hospital to lend the effort immediate credibility; and engaging individuals who want to

work on the project rather than trying to convince those who do not.

Commitment of institutional leadership is a key determinant of success. There must be
alignment of leadership, including the board, executives, heads of clinical departments,
and the infection control team. Leadership should give encouragement, set
expectations, remove barriers, and celebrate success. Concrete, “raise-the-bar” goals
(i.e., those that strive to achieve unprecedented levels of performance) set the stage for
achieving rates of compliance well beyond historical ievels. An “all-or-none” mentality
for compliance (i.e., performing all elements of good practice) is necessary to achieve
the highest possible levels of reliable performance. From the patient’s perspective,
compliance with all elements of appropriate hand hygiene and glove practice is a

reasonable expectation.

Once high levels of compliance are achieved, a “process owner” must be identified —
the person who will ensure that high levels of performance are maintained and help to

troubleshoot key aspects of the hand hygiene program if the compliance rate falls.

Setting Aims

Dramatic improvement requirés setting clear aims and quantitative time-specific
improvement targets. An organization will not improve without a firm commitment and
measurable goals. Teams are more successful when they have unambiguous, focused
aims. Setting numerical goals clarifies the aims, creates tension for change, directs
measurement, and focuses initial changes. Once aims have been established, the team
needs to be careful not to back away from the aims deliberately or "drift" away
unconsciously. Appropriate resources and personnel time must be allocated to achieve

raise-the-bar targets.
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An example of an appropriate aim for improving hand hygiene compliance can be as
modest as, “Increase hand hygiene compliance by 25% within one year.” However,
more aggressive targets are desirable. Consistent with the JCAHO’s National Patient
Safety Goal #7, a raise-the-bar aim would be to improve hand hygiene compliance to
greater than 90%. This latter goal helps change the focus from hand hygiene as a
laudable practice to hand hygiene as a mandatory procedure. Regardless of the exact
numeric target, the aim should be endorsed completely and enthusiastically by
institutional leadership and opinion leaders.

Using the Model for Improvement

In order to move this work forward in your organization, IHI recommends using the
Model for Improvement. Developed by Associates in Process Improvement, the Model
for Improvement is a simple yet powerful tool for accelerating improvement that has
been used successfully by hundreds of health care organizations to improve many
different health care processes and outcomes.

The model has two parts:

= Three fundamental questions that guide improvement teams to: 1) set clear aims;
2) establish measures that will tell if changes are leading to improvement; and 3)
identify changes that are likely to lead to improvement.

= Plan-Do-Study-Act (PDSA) cycles — small-scale tests of change'in real work
settings. Teams plan a test, try it, observe the results, and act on what is learned.
It is critical for tests to be small and rapid (e.g., a test with two intensive care unit
patients tomorrow). This is the scientific method applied to action-oriented
learning.

Implementation:

After testing a change on a Smalliscale, learning from each test, and refining the change
through several PDSA cycles, the team can implement the change on a broader scale
— for example, try to determine the best location for alcohol-based hand hygiene
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products and gloves at the point of care in just one or two rooms in the ICU; try
including checks on the availability of alcohol-based hand hygiene products and

compliance with hand hygiene and glove policies in multidisciplinary rounds.

Spread:
After successful implementation of a change or package of changes for a pilot
population or an entire unit, the team can spread the changes to other parts of the

organization or to other organizations.

You can learn more about the Model for Improvement and how to spread improvements

on IHI's website [hitp://www.IHl.ora/IHI/Topics/Improvement].

Getting Started

Do not expect that the hand hygiene and glove intervention package can be
implemented successfully overnight. A successful program involves careful planning,
testing to determine if the processes are working, making modifications as needed, re-
testing, and carefully implementing best practices.

» Select the team and the ward(s) for initial testing of change ideas.

» Assess current practice and compliance. Even if there is a hand hygiene and
glove program currently in place, work with staff to begin preparing for changes
to achieve raise-the-bar performance targets. Perform a survey to determine ‘
baseline hand hygiene and glove compliance rates. Determine how these
compliance rates compare to those published in the literature.

» Qrganize an educational program. Teach the core pfinciples of hand hygiene and
glove practices to clinical staff throughout the hospital. Providing feedback to
staff using baseline compliance data will open people’s minds to opportunities for
improvement.

» Assess satisfaction with current hand hygiene products. If an alcohol-based hand

hygiene product is already available in the institution, interview caregivers about
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their satisfaction with‘ the product in terrhs of degree of skin irritation, consistency
(“stickiness”), drying time, scent, and ease of use and reliability of dispensers.

If an alcohol-based hand hygiene product is not currently available in the
institution, have nurses and some physicians trial two or three products to
determine which one(s) are most acceptable to clinical staff before selecting the
product to be used. It is also important to evaluate the design and function of
dispensers before selecting a product for use since poorly functioning dispensers
may ad\/ersely affect hand hygiene compliance rates.

Solicit input from clinical staff (including nurses, physicians, respiratory
therapiSts, and others on the care team) about the best locations for installing
alcohol-based hand hygiene product dispensers. |

Introduce the hand hygiene intervention package to all staff.

First Test of Change

Once a team has prepared the way for change by studying the current process and

educating health care providers, the next step is to begin testing the hand hygiene

intervention package.

Select a few nursing units on which to begin using the intervention package.
Make sure that alcohol-based hand hygiene product dispensers have been
installed at the point of care and are functioning properly.

Ensure that there is an adequate supply of clean gloves of various sizes
available at the point of care.

Conduct educational sessions on individual hu‘rsing units, or sessions that can be
attended by personnel from multiple nursing units. Include patient care managers
in early educational sessions.

Give demonstrations on the appropriate techniques for using an alcohol-based
hand rub and handwashing with soap and water.

Have a member of the team (e.g., an infection control professional) visit the

nursing unit(s) to answer any questions about using an alcohol-based hand

hygiene product routinely for cleansing hands and appropriate use of gloves.
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. Place hand hygiene promotion posters in highly visible locations throughout the
hospital and begin a multi-modal campaign to improve performance.
= Engage patients and families by providing a patient safety “tip sheet,” including
information about hand hygiene best practices. Encourage patients and families

to remind clinical staff to comply with hand hygiene and glove policies.

Measurement
Measurement tools have been included as appendices in this guide:
= Appendix 1. Hand Hygiene Knowledge Assessment Questionnaire
» Appendix 2. Checklist for the Availability of Alcohol-Based Hand Rub and Clean
Gloves
= Appendix 3. Hand Hygiene and Glove Use Monitoring Form

For Appendices 2 and 3, please refer to the forms for specific information regarding the

recommended process and outcome measures for improving hand hygiene.

Compliance with all aspects of each of the four interventions in the hand hygiene
package should be measured as “all-or-none.” In other words, if staff demonstrate
correct knowledge of some, but not all, of the aspects of hand hygiene and glove use,
they are not in compliance with the intervention package. If staff demonstrate only
partial competency, they are not yet competent. If alcohol is present at the point of care
but the dispenser is empty or gloves are not available, this is not compliant with the
package. Similarly, all aspects of hand hygiene and'glove use must be performed
correctly during a patient encounter. This measurement strategy recognizes that raise-
the-bar performance requires highly reliable care processes, and that from the patient’s

point of view, partial compliance is unacceptable.
Measurement is the only way to know whether a change represents an improvement.

There are a number of measures that can be used to determine if hand hygiene and

glove use are improving.
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1. The percentage of caregivers who answer all five questions correctlyon a
standardized hand hygiene knowledge assessment survey

This measure assesses the proportion of clinical staff who demonstrate adequate
knowledge of the key elements of hand hygiene and glove use. A simple, rapid, and low
technology strategy is to assess the knowledge of caregivers in real time on the ward.
Consider selecting a random sample of 10 clinical providers from diverse disciplines
each month (or at other intervals specified by the hospital) to answer a five-question
survey (see Appendix 1) in tandem with a competency check (see measure 2 below).
Specific questions can be designated by the hospital and/or selected from examples in
the survey in Appendix 1.

An alternative strategy is to assess knowledge using an Intranet-based learning or
knowledge management system. Such electronic systems are being adopted rapidly by
health care institutions in the United States. The clear advantage of this approach is that
the entire clinical staff can be tested annually, or a sample may be tested at more
frequent intervals. Completion of the assessment can be documented electronically and
used for recredentialing purposes. Some systems can document which questions are
being answered incorrectly, allowing direct measurement of the percent of caregivers
who answer all of the questions correctly and facilitating design of targeted educational
programs. However, some systems do not capture incorrect answers, and others allow
personnel to retake the test as often as necessary to achieve a perfect score, making it
impossible to calculate the required measure.

2. The percentage of caregivers who perform all three key hand hygiene
‘procedures correctly
This is a simple, rapid, low technology strategy that can be used in tandem with the

method described in measure 1. Randomly select a sample of 10 clinical providers from

diverse disciplines each month (or at other intervals specified by the hospital) and
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observe them to determine if they perform‘the three key hand hygiene procedures
correctly: handwashing, alcohol-based hand rub, and gloves. This method has the
strength of direct evaluation and feedback, but is time consuming. It also provides an
opportunity to ensure that providers are not wearing artificial nails or nail extenders and

have their nails trimmed to less than V4 inch.

» Boyce JM, Pittet D. Guideline for Hand Hygiene in Health-Care Settings: Recommendations of
the Healthcare Infection Control Practices Advisory Committee and the '
HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Morbid Mortal Wkly Rep. 2002;51:1-45.

Alternatively, competence can be assessed by monitoring hand hygiene practices
during actual work (see measure 4 below). This has the advantage of being unobtrusive
and integrated with other monitoring activities, but precludes direct feedback and adds
complexity to the monitoring process.

» Handwashing: Wash hands with soap and water, including contact with soap for
at least 15 seconds, covering all surfaces (palm, back of hand, fingers, fingertips,
and fingernails); rub with friction

o Turn off water without recontaminating hands: If the faucet is hand-
operated, use paper towel to turn off the faucet; if the faucet is automatic,
credit for compliance is given for correct performance

o Dry hands with fresh paper towel

» Alcohol-based hand hygiene product (rub, gel, or foam): Use enough to cover all
surfaces (pélm, back of hand, fingers, fingertips, and fingernails); rub until dry (at
least 15 seconds), which ensures sufficient volume has been applied

» Remove gloves using correct technique (so as not to contaminate the hands with

a contaminated glove surface)

3. The percentage of bed spaces at which there are clean gloves in appropriate
sizes and dispensers (wall-mounted or free-standing bottles) for alcohol-based
hand rub/gel/foam that contain product, are functional, and dispense an
appropriate volume of product
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Make direct observations monthly (or at other intervals specified by the hospital) using a
standardized procedure and form (see Appendix 2) on the same nursing units where
measures 1 and 2 are monitored. Alternatively, availability can be assessed periodically
as part of routine multidisciplinary rounds.
= Dispenser of alcohol-based prodUct must be present, readily accessible at the
point of care, not empty, functional, and capable of delivering the appropriate
volume of product. If hand/pocket bottles are used, an adequate supply must be
readily available and accessible on the ward.
= At least two sizes of gloves should be available and readily accessible at the
point of care.

4. The percentage of patient encounters in which there is compliance by health
care workers with all components of appropriate hand hygiene and glove
practices

Compliance is monitored with direct observation by a trained observer using a
standardized procedure and form (see Appendix 3). Independent observers are strongly
recommended, preferably individuals who routinely are on the ward for other purposes
and are not part of the care team. (This independent monitoring can be reinforced with
monitoring by the care team during routine multidisciplinary rounds, which permits
immediate assessment and feedback.) Observation periods should be 20-30 minutes
(repeated if necessary) so that approximately 25-30 patient encounters are observed.
The emphasis should be on observing complete encounters so that the proper measure
of complete compliance with all components of the hand hygiene and glove intervention
packagé can be calculated. Divide the number of encounters in which all components
were performed correctly by the number of encounters observed and multiply by 100 to
calculate the percentage compliance rate.
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“Complete compliance” is defined by the adherence with the hand hygiene techniques
and use of gloves as outlined in the table below. Gloves should be worn for all types of
contact if the patient is on isolation precautions that require the use of gloves for contact
with the patient and the environment, or if there is a unit-based procedure for universal

gloving (wearing gloves for contact with all patients and their immediate environment).

Type of contact

Hand hygiene
before

Hand hygiene
after

Use of gloves

Patient contact that involves
an invasive procedure (i.e.,

insertion of an intravascular
catheter, urinary catheter, or

other invasive device)

Yes

Yes

Yes

Patient contact that involves
direct contact or potential
contact with blood, body
fluids, secretions (except
sweat), excretions, mucous
membranes, and nonintact

skin (i.e., wounds, ulcers)

Yes

Yes

Yes

Patient contact not involving
those noted above (i.e.,
taking vital signs,
examination, repositioning,
etc.)

Yes

Yes

Contact with the patient
environment

Yes

* Gloves should be worn for all types of contact if the patient is on isolation precautions that

require the use of gloves for contact with the patient and the environment, or if there is a unit-

based procedure for universal gloving (wearing gloves for contact with all patients and their

immediate environment).
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The following additional measure can also be used, but it does not replace direct
observation of health care worker compliance during patient encounters:
» Volume of alcohol-based hand hygiene product consumed per week (or per

month) divided by the number of patient days in the corresponding time period

Self-reporting by personnel or patients is not a reliable measure of compliance.
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Barriers That May Be Encountered

» Reluctance to change, tolerance of the status quo: All change is difficult. The
antidote is knowledge about the deficiencies of the present process and optimism
about the potential benefits of a new process. The rate of compliance in most

- institutions is woeful, and dramatic improvement is possible.

= Lack of leadership commitment and follow-through: Hard work and good
intentions cannot produce dramatic, long-term change without leadership buy-in
and support.

»  Failure to educate and communicate: Staff must understand the rationale for
hand hygiene and glove practices, the danger of non-compliance to themselves
and their patients, and the effectiveness and tolerability of hand hygiene
products.

= Failure to tailor product selection to staff preferences: Staff should test
products before they are introduced.

» Lack of staff self-efficacy and empowerment: Staff must believe that they
have the ability and power to make major improvements.

» Failure to make compliance a social norm and establish a culture of safety:
Staff must be empowered to remind other caregivers, regardless of rank or
position, to practice hand hygiene. This should be reinforced by patients.

= Failure to provide real time feedback of performance data: Performance data
should be communicated regularly and properly. Post trended data prominently.

= Lack of a cohesive approach to behavior change: A multi-factorial, creative
approach to behaviar change is essential.

= Lack of physician buy-in: Opinion leaders, role models, and physician

champions, armed with educational materials and evidence, are essential.
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Appendix 1. Hand Hygiene Knowledge Assessment Questionnaire

Use this questionnaire to periodically survey clinical staff about their knowledge of key
elements of hand hygiene. Select 5 questions from this survey, or use other questions

derived from your hospital’s existing educational program. [NOTE: The correct answer

for each question has been indicated below.]

1. In which of the followmg situations should hand hygiene be performed? [Correct
answer: #4] :
A. Before having dlrect contact with a patient
B. Before inserting an invasive device (e.g., intravascular catheter, foley
catheter)
C. When moving from a contaminated body site to a clean body site during an
episode of patient care
D. After having direct contact with a patient or with items in the immediate
vicinity of the patient
E. After removing gloves

Circle the number for the best answer:
1. Band E
2. A,Band D
3. B,Dand E
4. All of the above

2. If hands are not visibly soiled or visibly contaminated with blood or other
proteinaceous material, which of the following regimens is the most effective for
reducing the number of pathogenic bacteria on the hands of personnel? [Correct
answer: C]

Circle the letter corresponding to the single best answer:
A. Washing hands with plain soap and water
B. Washing hands with an antimicrobial soap and water
C. Applying 1.5 ml to 3 ml of alcohol-based hand rub to the hands and rubbing
hands together until they feel dry

3. How are antibiotic-resistant pathogensb most frequently spread from one patient to
another in health care settings? [Correct answer: C]

Circle the letter corresponding to the single best answer: ‘
A. Airborne spread resulting from patients coughing or sneezing
B. Patients coming in contact with contaminated equipment
C. From one patient to another via the contaminated hands of clinical staff
D. Poor environmental maintenance
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4. Which of the following infections can be potentially transmitted from patients to
clinical staff if appropriate glove use and hand hygiene are not performed? [Correct
answer: E]

Circle the letter corresponding to the single best answer:

Herpes simplex virus infection

Colonization or infection with methicillin-resistant Staphylococcus aureus
Respiratory syncytial virus infection

Hepatitis B virus infection

All of the above

moows>

5. Clostridium difficile (the cause of antibiotic-associated diarrhea) is readily killed by
alcohol-based hand hygiene products [Correct answer: False]

___True
___False

6. Which of the following pathogens readily survive in the environment of the patient for
days to weeks? [Correct answer: #3]

A. E. coli

B. Kilebsiella spp.

C. Clostridium difficile (the cause of antibiotic-associated diarrhea)

D. Methicillin-resistant Staphyloccus aureus (MRSA)

E. Vancomycin-resistant enterococcus (VRE)

Circle the number for the best answer:
1. Aand D
2. AandB
3. C,DE
4. All of the above

7. Which of the following statements about alcohol-based hand hygiene products is
accurate? [Correct answer: C]

Circle the letter corresponding to the single best answer:
A. They dry the skin more than repeated handwashing with soap and water
B. They cause more allergy and skin intolerance than chlorhexidine gluconate
products
C. They cause stinging of the hands in some providers due to pre-existing skin
irritation
D. They are effective even when the hands are visibly soiled
E. They kill bacteria less rapidly than chlorhexidine gluconate and other
antiseptic containing soaps
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Using National Healthcare Safety Network (NHSN) Definitions
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C. difficile Infection (CDI) Definition

C. difficile positive laboratory assay:
A positive result for a laboratory assay for C. difficile toxin A and/or B,

Or
A toxin-producing C. difficile organism detected in the stool sample by culture or other laboratory means.

+ Duplicate C. difficile positive test: Any C. difficile positive laboratory assay from the same patient following a
previous C. difficile positive laboratory assay within the past 2 weeks.

» Recurrent CDI: positive specimen obtained > 2 weeks and < 8 weeks after most positive specimen.

* Incident CDI: positive specimen obtained > 8 weeks after most recent positive specimen.

CDI Surveillance Methods
Surveillance must be performed either facility-wide or in selected inpatient locations, where C. difficile testing
in the laboratory is performed routinely only on unformed (i.e., conforming to the shape of the container) stool
samples. Do on conduct surveillance in neonatal intensive care units (NICU) or well baby nurseries.

A. Facility-Wide by Location (do not include NICU):
* Report separately from all locations of a facility.
* Separate denominators (patient days, admissions) for all locations.

B. Selected Locations:
* Report separately from 1 or more specific locations of a facility.
» Separate denominators (patient days, admissions) for each location.

CDI Categorization and Rate Calculations

CDI Categorization Based on Date Admitted to Facility and Date Specimen Collected:
Community-Onset (CO):
Specimen collected < 3 days after admission to the facility (i.e., days 1, 2, or 3 of admission).

Community-Onset Healthcare Facility-Associated (CO-HCFA):
Infection in a patient discharged from the facility < 4 weeks prior to date specimen collected.

Healthcare Facility-Onset (HO):
Specimen collected > 3 days after admission to the facility (i.e., on or after day 4).

CDI Surveillance Using NHSN Definitions Page 1 of 3
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1 1 l e ]
; B " Ho ' co-HCFA |  Indeterminate I co
Day 1 Day 4 .
y y Time ——

Figure. A patient with symptom onset during the window of hospitalization marked by an asterisk (*) would be classified as
community-onset (CO) or community-onset healthcare facility—associated (CO-HCFA), depending on whether the patient had
been discharged from a healthcare facility within the previous 4 weeks. A patient would be classified as having indeterminate
disease, if the patient had been discharged from a healthcare facility within the previous 4—-12 weeks. The case would be
classified as having CO-CDI, if the patient had not been discharged from a healthcare facility in the previous 12 weeks.
Source: Modified from CDC CDI Toolkit http://www.cdc.gov/hai/pdfs/toolkits/CDItoolkitwhite_clearance_edits.pdf

CDI Rate Calculations

Numerator: The total number of CDI cases identified during the surveillance month.

Denominator: The total number of patient-days during the surveillance month.

C. difficile infection rate = Number of CDI cases
Number of patient days

X 10,000

Calculated CDI Prevalence Rates:

Note: Include only non-duplicate CDI events when calculating rates.

Admission Prevalence Rate =
Number of CDI events per patient per month identified < 3 days after admission to the location or facility /
Number of patient admissions to the location or facility x 100

Location Percent Admission Prevalence that is Community-Onset =
Number of admission prevalent events to a location that are CO / Total number admission prevalent
events x 100

Location Percent Admission Prevalence that is Community-Onset Healthcare Facility-Associated =
Number of admission prevalent events to a location that are CO-HCFA / Total number admission
prevalent events x 100

Location Percent Admission Prevalence that is Healthcare Facility-Onset =
Number of admission prevalent events to a location that are HO / Total number of admission prevalent
events x 100

Overall Prevalence Rate =

Number of CDI events per patient per month regardless of time spent in location or facility / Number of
patient admissions to the location or facility x 100

CDI Surveillance Using NHSN Definitions Page 2 of 3



Calculated CDI Incidence Rates (see categorization of incident, HO, and CO-HCFA above):

CDI Incidence Rate = Number all incident CDI events per patient per month identified > 3 days after admission to
the location or facility / Number of patient days for the location or facility x 10,000

Facility CDI Healthcare Facility-Onset Incidence Rate = Number of all Incident HO CDI events per patient per
month / Number of patient days for the facility x 10,000

Facility CDI Combined Incidence Rate = Number of all incident HO and CO-HCFA CDI events per patient per
month / Number of patient days for the facility x 10,000

Source: NHSN, MDRO & CDAD Protocol V4.1 (p. 23)

Additional Resources

« MDRO and CDAD Module Protocol
http://www.cdc.gov/ncidod/dhgp/nhsn MDRO CDAD.html

*  Multidrug-Resistant Organism (MDRO) and Clostridium difficile-Associated Disease (CDAD) Module
http://www.cdc.gov/nhsn/PDFEs/slides/MDRO CDAD IS LabID TrainSlides.pdf

+ CDC/NHSN surveillance definition of health care—associated infection and criteria for specific types of
infections in the acute care setting
http://www.cdc.gov/ncidod/dhgp/pdf/NNIS/NosInfDefinitions. pdf

Minnesota Department of Health - Infectious Disease Epidemiology, Prevention and Control Division
651-201-5414 - TDD/TTY 651-201-5797 - www.health state.mn.us

DEPARTMENT oF HEALTH
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OMB No. 0920-0666
Exp. Date: 05-31-2014

N;;@;le Laboratory-identified MDRO or CDI Event

*required for saving

Facility ID: Event #:

*Patient ID: Social Security #:

Secondary ID:

Patient Name, Last: First: Middle:
*Gender: M F | *Date of Birth:
Ethnicity (Specify): Race (Specify):

*Event Type: LabID *Date Specimen Collected:

*Specific Organism Type: (Check one)
O MRSA 1 MSSA O VRE O . difficile
O CephR-Klebsiella [ CRE-Ecoli [ CRE-Klebsiella [0 MDR-Acinetobacter

*Qutpatient: Yes No *Specimen Body *Specimen Source:
Site/System:

*Date Admitted *Location: *Date Admitted

to Facility: to Location:

*Has patient been discharged from your facility in the past 3 months? Yes No

If Yes, date of last discharge from your facility:

Label Label

Assurance of Confidentiality: The voluntarily provided information obtained in this surveillance system that would permit identification of any individual or institution is collected with a guarantee that it will
be held in strict confidence, will be used only for the purposes stated, and will not otherwise be disclosed or released without the consent of the individual, or the institution in accordance with Sections 304,
306 and 308(d) of the Public Health Service Act (42 USC 242b, 242k, and 242m(d)).

Public reporting burden of this collection of information is estimated to average 25 minutes per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. An agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless
it displays a currently valid OMB control number. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to CDC,
Reports Clearance Officer, 1600 Clifton Rd., MS D-74, Atlanta, GA 30333, ATTN: PRA (0920-0666).

CDC 57.128 Rev4, v6.4







UMMC/UMACH Clostridium difficile Surveillance Spreadsheet
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Unit CDI |Pt Days| Rate | CDI |Pt Days| Rate | CDI |PtDays| Rate | CDI |Pt Days| Rate
1A 0 573 0.0 o] 591 0.0 0 814 0.0 1 811 1.2
1B 1 543 1.8 1 496 2.0 0 597 0.0 o] 489 0.0
1C 0 381 0.0 0 417 0.0 0 365 0.0 0 397 0.0
2A 1 557 1.8 0] 617 0.0 1 617 1.6 0] 601 0.0
2B 0 607 0.0 0] 629 0.0 0 667 0.0 o] 639 0.0
2C 1 339 2.9 1 238 4.2 0 367 0.0 0 418 0.0
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Sample data







University of Minnesota Medical Center, Fairview

Clostridium difficile Infection (CDI)

Notification of >2 cases

Date of

Patient MRN
Onset

Unit: Manager:

Date: Infection Preventionist:

Make sure patients with CDI are promptly placed into Enteric
Isolation and monitor compliance with isolation practices.

Single room required.

Gloves and gowns for staff entering the room beyond
the swing of the door.

Hand Hygiene is performed by using soap and water
when exiting the room. Foams and gels do not fully
remove or kill the C. diff. spores. Friction and running
water will help remove the spores from hands.
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South Devon Healthcare m

NHS Foundation Trust

Infection Control: Root Cause Analysis (RCA) briefing

V1.6 Dec 2008

What is a RCA?

Root Cause Analysis (RCA) is a process of structured team-based review to determine
the factors that were relevant in the care of an individual patient that ultimately lead to an
adverse outcome. It leads on to an Action Plan, with defined responsibilities and
deadlines, aimed at minimising the risk of the adverse event occurring again in the future.
As well as its role in identifying sub-optimal aspects of care, the RCA should also highlight
any good practice that might be identified by the investigation. The RCA and Action Plan
should be shared with other clinical teams as appropriate to ensure that learning is shared
across the organisation.

Which patients will get a RCA?

RCAs will be undertaken for;
e All MRSA bacteraemias
¢ All MRSA venflon site infections
e All C difficile infections
e Other cases of infection as advised by the Infection Control Team

SDHFT staff will lead in cases of infection identified from a sample taken more than 48
hours after admission, but some may also be asked to participate in other community lead
RCAs if appropriate.

How soon should a RCA be done?

An RCA must be formed within 10 working days of the positive report that generated the
need. The report of the significant findings of the investigation and the Action Plan must be
prepared within 3 working days of the RCA meeting. The RCA Lead will be responsible for
arranging the RCA meeting and writing up the meeting notes and Action Plan; the relevant
Associate Director of Nursing will sign off the final report.

The RCA review meeting itself will typically take around one hour, but there may be many
hours preparatory work collating the background information (see appendix 3 and 4) for
the RCA team to review.

Who takes part in a RCA?

RCA Lead (Matron - Chair)

Doctor from team responsible for patient’s care
Nurse from care setting

Infection Control Doctor / Microbiologist
Infection Control Nurse

Antimicrobial pharmacist

Clinical Governance Co-ordinator

Admin support

Others as appropriate



The RCA Lead will be the matron for the clinical area involved, and they will also lead the
collection of supporting background information that the review will team consider in
generating its Action Plan. For a RCA to be valid, there must be at least one doctor and
one nurse from the clinical area, and a member of the Infection Control Team.

The patient, or the patient’s relatives, should be invited to express a view / story of their
experience, which will be presented as a written document to the review; there must also
be an appropriate process for feedback to the patient / relatives with the results of the
review.

What should happen in a RCA?

The review team will examine the sequence of care using the patient’s medical notes to
establish a timeline and identify the principal factors, both positive and negative, that may
have had a significant bearing upon the final outcome. Trigger questions may be used to
assist the process of investigation (see appendices 1 and 2). The patient’s, or their
representative’s, comments should also be reviewed. When the timeline examination is
complete, the team will then examine the background information regarding standard
processes for care delivery to patients within the clinical area (see appendix 3 and 4).
Finally, an Action Plan should be prepared.

What goes into a RCA Action Plan?

It is no use reviewing the care that a patient received, finding things that were wrong, and
then doing nothing about it! Improvement will be brought about by pulling together an
effective Action Plan and then conscientiously putting this into practice. To allow this, the
objectives within the Action Plan must be SMART (see separate guidance document).

What should happen after a RCA?

e The agreed Action Plan is signed off as appropriate by the relevant Associate
Director of Nursing and Clinical Director. The Associate Director of Nursing is then
responsible for monitoring its implementation through normal operational channels,
eg speciality, directorate or divisional meetings, and also for reporting on progress
to the quarterly Healthcare Associated Infections Group (HAIG).

e The RCA Lead will arrange for appropriate feedback to be given to the patient or
their relatives.

e The RCA Lead will share the report of significant findings from the RCA and the
Action Plan with relevant clinical teams; clinical teams should discuss these in
existing clinical meetings, eg Clinical Governance or Audit meetings, as
appropriate.

e The RCA Lead will share the report of significant findings from the RCA and the
Action Plan with the Serious Adverse Event subgroup of the Patient Safety and
Quality Committee (Workstream 1). Where the case has been associated with a
fatal or other very serious adverse outcome, the relevant consultant will be invited
to present the report to the subgroup in person.



Dratft for pilot

Previous CDI history

Patient History

Episodes of health

Prior treatments /

Patient Management

1 - : ! Prolonged
- and sl care - IERAEALIETE 7 | Diagnosis of CDI 8 | Treatment of CDI 9 symptoms
Relevant (v / x): Relevant (v / x): Relevant (v / x): Relevant (v / x): Relevant (v / x): Relevant (7 [ x):
Contact with Patient awareness Lo_catiorj and
4 C.difficile 5 Transfers 6 | Antibiotic history 0] nd henavionr . i clitoy
. / . { i
Relevant (v / X): Relevant (v / x): Relevant (v / x): Tt Sl
Antibiotic prescribing High impact Cleaning ar;d
12 CDI policy 13 policy 14 Isolation policy 16| intervention No. 7 17 Hand Hygiene 18 degcf]nljtganq}ﬁgtion
Relevant (v / x): Relevant (v / x): Relevant (v / x): Relevant (v / X): Relevant (v / x): Relevant (v / x):
Cleaning and
|| - CEERMERET 19| Unifrom and PPE 20| Care environment
policy
Relevant (v / x): Relevant (v / x): Relevant (v / x):
Organisational Environment Practice Environment
Trust name: | | Patient identifier:

Date: |
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Trust name:

Patient identifier:

Reason for RCA, eg. Death, cluster, outbreak:

Draft for pilot

PATIENT HISTORY

1. Previous CDI history

Yes/No

Details

Has the patient been confirmed as
C. difficile positive within the last 6 months?

2. Episodes of health and social care last 12
months

Yes/No

Details

Has the patient been hospitalised?

Been resident in a nursing or care home?

Been in contact with primary care?
(eg.GP)

3. Prior treatment / interventions last
12 months

Yes/No

Details

Has the patient received antibiotics?

Has the patient taken PPIS?

Has the patient received chemotherapy?

Has the patient been taking anti diarrhoeal medicine?

4. Contact with C. difficile in last 28 days

Yes/No

Details

Has the person been in direct contact with someone
with known CDI?

Is there evidence that this patient may be part of a
cluster or outbreak of CDI?

In a hospital bay/shared room?

Ward/open plan environment?

5. Has the patient been transferred between care
settings within the last
6 months?

Yes/No

Details

Intra hospital?

Inter hospital?

Between residential /nursing homes?

Between day services?

By patient transport?

6. Antibiotic history : has the patient been prescribed antibiotics wi

thin the last 3 months?

Drug

Dose

Route

Start date

Finish date

Indications

Page 2



Trust name:

Patient identifier:

Draft for pilot

Date:

PATIENT MANAGEMENT

7. Diagnosis of CDI

Yes/No

Details

Date of onset of symptoms?

Has current antibiotic prescription been reviewed?

Were antibiotics prescribed in accordance with
Trust policy?

Date and time of specimen

Date and time specimen result reported

Date and time result received on ward

Is this a new episode/ a relapse or
recurrence/unknown?

Has the patient had laxatives?

Does the patient have a naso gastric tube?

Is the patient receiving nutritional supplements?

8. Treatment of CDI

Yes/No

Details

Has treatment of CDI started in accordance with
Trust policy?

Is a stool chart in use?

Is CDI care plan/pathway in use?

Is fluid balance chart in use?

Has the patient been reviewed by MDT?

Is patient’s condition reviewed daily by a
doctor?

9. Prolonged symptoms

Yes/No

Details

In the case of prolonged symptoms has there
been a full MDT review?

Has antibiotic treatment been changed to reflect
prolonged symptom management?

10. Patient awareness and behaviour

Yes/No

Details

Have patients/relatives/carers been given
information regarding C. difficile ?

Is the patient confused or disoriented?

Is the patient compliant with staff instructions
regarding isolation (including use of toilet facilities)
?

11. Location and isolation

Yes/No

Date and time of isolation

Details

Was the patient isolated according to Trust Policy?

If unable to isolate, was patient cohort nursed?

Page 3




Draft for pilot

Trust name:

Patient identifier:

12. CDI policy

13. Antibiotic prescribing policy

14. Isolation policy

15. Cleaning & decontamination policy

Date of last audit

Compliance score

Elements of non compliance

Actions to improve compliance

(When was the last hand hygiene audit
undertaken?

(What is the level of compliance with hand
hygiene?

Are hand hygiene facilities readily available?

Are all staff compliant with trust dress
code?

(When was the last environmental cleaning
audit?

What was the score?

How do you know if bed space was clean
before admission?

Are roles, responsibilities and accountabilities
with regards to cleaning and decontamination
clear (Y/N)?

Are chlorine based products used for
environmental decontamination?

Are chlorine based products used for equipment
decontamination?

Is enhanced cleaning available 24/7? (Y/N)

If no, what arrangements are in place out of
hours?

[What was the compliance score for the PPE
element in the last HII audit?

(Was the ward staffed to its full establishment?

(What was the ratio of permanent /temporary
staff?

What was the bed occupancy?

Is the environment clean and free from clutter?

Is bed spacing adequate to deliver clinical care?

Page 4






Draft for pilot

Trust name:

Patient identifier:

Date:

Key Issue

Details

|Data prepared by:

|30b title:

Source: http://www.midstaffs.nhs.uk/foundationTrust/Meetings/230610/Enc09-cdiff-att2.pdf
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F — Facility Expectations

Strategic Priority: C. difficile Reduction Plan
Allina Hospitals and Clinics, Mercy Hospital

Hand Hygiene Survey
Park Nicollet Health Services

Speak Up Initiative Posters
The Joint Commission

CDI Management Policy
Allina Hospitals and Clinics

CDI Prevention/Treatment Physician Expectations
LifeCare Medical Center

Clostridium difficile Treatment Recommendations
LifeCare Medical Center

Clostridium difficile Associated Diarrhea (CDAD) Guidelines
University of Minnesota Medical Center, Fairview

Clostridium difficile Order Form
Park Nicollet Health Services, Methodist Hospital

Clostridium difficile Protocol
Windom Area Hospital

Clostridium difficile Protocol (Recurrent Episode)
Windom Area Hospital

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)

Infection Control and Hospital Epidemiology, 2010

High Touch Surface Areas Policy
Queen of Peace Hospital






Strategic Priority: C Difficile Reduction Plan

Tactic

Action Plan

Lead(s)

Target
Date

Completion
Date

PROGRESS

OBJECTIVE: Develop a 90 day organizational change plan to engage physicians and employees in the 2010 goal of the elimination of C Difficile

Infections (CDI) of XXX Hospital inpatients.

1. Develop framework Develop draft plan to increase engagement and change behavior | VPPC (VP | 7/25/10 August 02,
for organizational change | of key stakeholders. Patient 2010
(employees and medical e Request input from PC & Operational Directors to Care)
staff). maximize effectiveness of plan P
- Schedule meeting with PC Directors (July 20,
2010)
- Schedule meeting with Operations Directors &
Radiology Mgr or invite to PC Operations weekly
meeting
e Present plan to XXX Hospital Quality Council to solicit
feedback regarding physician involvement and to define
behavioral expectations (August 02, 2010).
2. ldentify existing e Use Fall Employee Forum Hot Topic to share current CEO 7/25/10
communication / infection control statistics and methods to eliminate C VPMA
education Difficile patient contamination. VPPC
Mechanisms to increase e Incorporate feedback from Directors into communication
organizational strategies
awareness e Work with VPMA to finalize strategies regarding physician
leadership / communication involvement and
accountabilities.
STATUS REPORT: IP provided CEO with High Performing Slides and CDI story IP 8/5/10
update for Quarterly Employee Forum
3. Senior Leadership 1. Schedule time on SLT agenda to present plan, solicit input, CEO 3Q10
Support and create ownership of plan: forum
- Develop strategies to create organization-wide safe 2nd \Week
environment to coach each other at the time of of August

identified non-compliance with established procedures
(at all levels) to become a high reliability organization.

- Communicate expectations and timeline for behavior
changes to leaders, medical staff, and employees.
- Integrate CDI reduction plan strategies into situational

Mercy Hospital



Strategic Priority: C Difficile Reduction Plan

Tactic Action Plan Lead(s) Target | Completion | PROGRESS
Date Date
awareness and safety culture initiatives through
Employee Forums, Staff Newsletters, and other means
of communication.
, _ August 2™
- Create mechanism to support an environment of staff Week
safety when employees encounter arrogant or
defensive behaviors associated with coaching non-
compliant employees or physicians. (Call CEO for MD
issues, Director for Patient Care issues when they
need backup).
STATUS 1. Quality Council concerns about coaching approach, and Communi
expectations for when to wash hands cation
2. LDl action plans included CDI reduction on several units Committe
3. Quality Safety Risk department retreat topic includes e
coaching and “influencers” to create action plans on how
to improve HH and safety
4. Communication Committee developing “coaching” tips
4. Organizational Proposal to Operations Directors PCD 7/21/10
Change Plan . IP
1. Leader responsibilities:
a. Rounding to identify and remove barriers for attaining
unit safety goals
b. Patient rounding to confirm safe practices are
practiced
c. Assure unit completes and enters 5 HH and Contact
Precaution compliance audit into survey monkey
d. Develop compliance requirements for non-inpatient
care services
e. Execute accountability and responsibility plan
f. Use huddle format to communicate strategies to staff
g. Incorporate work into Unit Councils and/or Staff
Meetings
2. Infection preventionist responsibilities:
a. Clinical and technical advisor for leaders and unit
councils or clinical action teams
b. Develop and populate score card in shared leaders
Mercy Hospital 2




Strategic Priority: C Difficile Reduction Plan

Tactic Action Plan Lead(s) Target | Completion | PROGRESS
Date Date
data folder
c. Communicate plan and content for 4Q10 mandatory
education for all care givers
d. Unit council attendance to review specific results and
educate staff regarding how to engage colleagues
3. Investigate feasibility of volunteers conducting hand hygiene
audits on patient care units and departments.
4. Expand project to Medical Services, CV, Volunteers,
Chaplains
a. ldentify required educational support (education
module development)
5. Provide costs associated with CDI and project cost avoidance
for budget planning
5. Medical Staff Change | Proposal to Quality Council for defining medical staff HE 8/2/10
Plan expectations VPMA
: : : . : i QC Chair
1. Define Medical Director and Medical Advisor responsibilities
2. Medical champion role to reinforce environment that supports
coaching when procedures not followed
3. Define Medical Staff behavioral expectations
4. Create physician communication plan
5. Medical staff education plan for MN State CDI Action Plan
participation
6. Use Department Meetings and Newsletters to share
information and engage physicians to support coaching and
other strategies.
6. Infection Preventionist | 1. Meet with Process Improvement Department to integrate CDI | IP 4™ week
Change Plan action plan into existing Situational Awareness and Safety of July
Culture initiatives
2. Populate weekly and quarterly score card data
3. Provide clinical and technical expertise for unit and
department leaders to incorporate CDI tactics into 90-day
action plans
Mercy Hospital 3




Strategic Priority: C Difficile Reduction Plan

Tactic Action Plan Lead(s) Target | Completion | PROGRESS
Date Date
4. Integrate strategies into Readmission project (CDI=5" leading
cause for readmission )
STATUS REPORT 1. Provided CDI information and addressed questions for XXX IP
Unit Council on 8/17
2. Reviewed XXX Unit Council CDI poster on 8/11
3. Sent CDI PPT for XXX Unit Council meeting 8/4
4. XXX Clinical Action Team completed CEA 8/10
5. Attended Social Services staff meeting on their role in CDI
prevention
6. Presented CEA to Patient Care Managers 8/26
7. IP observations reports sent real time to PCMs
8. Working on better XL gown
9. Working with OR and ES on cleaning improvements
10. Provide monthly updates and weekly score cards 8/13
7. Culture of Excellence | 1. Create shared leaders folder to post weekly and quarterly CDI | Pl dept 2" week
Change Plan unit-based score cards for leaders to increase awareness and | Hospital of August
accountability (and to post on units and in depts.). Leaders
2. Managers will update current Q3 90-day plans to include CDI
strategies
8. Patient Care and 1. Identify huddle content PCSC Last Week
Safety Committee 2. Work with PCSC to incorporate topic into attached members | of July
prioritization grid PCM and
PCS
3. Develop mechanisms to recognize and reward unit success IP
and implement
9. Capital Equipment 1. Present capital request for purchase of portable cleaning CES 8/10
equipment for wheel chairs and commodes. IP
10. Environmental 1. Increase Environmental Post Cleaning Surveys using DAZO IP
Mercy Hospital 4




Strategic Priority: C Difficile Reduction Plan

Tactic Action Plan Lead(s) Target | Completion | PROGRESS
Date Date
Services methodology ES
2. Expand surveys to support ancillary areas
11. Blood Pressure Cuff | 1. Purchase remaining cuffs to fully implement program PCD 8/10
Project (approved to add to operational budget). VPPC
12. Add Sani-Hand 1. Resubmit proposal to place Sani Hand wipes on every patient | PCD 9/10
wipes to Patient Trays tray IP
2. Expand to other areas where they provide food for patients.
13. Isolation 1. Pilot new door signage for all precautionary warnings on XXX | PCM 9/10
2. Evaluate need for isolation signhage revisions PCS CDI
3. Implement 4Q policy revisions for enteric precautions of all committee
CDiI for duration of hospitalization
14. Commode and 1. Evaluate commode and bedpan containment devices CDI 9/10
bedpan containment committee
devices
Mercy Hospital 5







Park Nicollet Health Services

Hand Hygiene Survey Your dept:

Please circle the number that best represents your thoughts. Thank you!

1. Performing hand hygiene 100% of the

time we’re supposed to is not always easy. SX;:\egely Agree Neutral Disagree gfgggge'g
Why do you think this is?
A. Soap is irritating to the skin 5 4 3 2 1
B. Alcohol foam is irritating to the skin 5 4 3 2 1
C. Soap & sinks are not available 5 4 3 2 1
D. Alcohol foam is not available 5 4 3 2 1
E. People just forget to clean their hands 5 4 3 2 1
F. Hand hygiene before patient care isn’t 5 4 3 2 1
necessary
G. People dc_m’t know when they should 5 4 3 2 1
clean their hands
H. People are too busy to clean their 5 4 3 2 1

hands

I. If I wear gloves for patient contact, |
don’t need to clean my hands before 5 4 3 2 1
patient care.

J. If I wear gloves for patient contact, |
don’t need to clean my hands after 5 4 3 2 1
patient care.

K. It’s.hard to put gloves on after hand 5 4 3 2 1
hygiene
L. Managers don’t think hand hygiene is 5 4 3 2 1
important
2. | believe that hand hygiene is an
important part of my job S 4 3 2 1
3. | feel comfortable reminding my peers to
clean their hands 5 4 3 2 1
4. The best person to remind me to clean coworker manager atient
my hands is: (circle one) 9 P

Immediately after |
missed cleaning my At a later time
hands

5. The best time to remind me to clean my
hands is (circle one)

6. If PNHS could do one thing to help healthcare workers clean their hands 100% of the
time, what would it be?

Comments:
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Speak

Help Prevent
Errors in
Your Care

To prevent
health care
errors,
patients are
urged to...

SpeakVUP

The Joint Commission is the largest health care
accrediting body in the United States that
promotes quality and safety.

Helping health care organizations help patients

V| The Joint Commission

M

Everyone has a role in making health care safe.
That includes doctors, health care executives,
nurses and many health care technicians.
Health care organizations all across the country
are working to make health care safe. As a
patient, you can make your care safer by being
an active, involved and informed member of
your health care team.

An Institute of Medicine report says that
medical mistakes are a serious problem in the
health care system. The IOM says that public
awareness of the problem is an important step
in making things better.

The “Speak Up™” program is sponsored by
The Joint Commission. They agree that patients
should be involved in their own health care.
These efforts to increase patient awareness
and involvement are also supported by the
Centers for Medicare & Medicaid Services.

This program gives simple advice on how you
can help make health care a good experience.
Research shows that patients who take part in
decisions about their own health care are more
likely to get better faster. To help prevent health
care mistakes, patients are urged to “Speak Up.”




peak up if you have questions or concerns.
If you still don’t understand, ask again.

It's your body and you have a right to know.

Your health is very important. Do not worry about being
embarrassed if you don’t understand something that
your doctor, nurse or other health care professional
tells you. If you don’t understand because you speak
another language, ask for someone who speaks your
language. You have the right to get free help from
someone who speaks your language.

Don't be afraid to ask about safety. If you're having
surgery, ask the doctor to mark the area that is to be
operated on.

Don't be afraid to tell the nurse or the doctor if you
think you are about to get the wrong medicine.

Don't be afraid to tell a health care professional if you
think he or she has confused you with another patient.

n ay attention to the care you get. Always make
sure you're getting the right treatments and
medicines by the right health care professionals.
Don’t assume anything.

Tell your nurse or doctor if something doesn’t seem right.

Expect health care workers to introduce themselves.
Look for their identification (ID) badges. A new mother
should know the person who she hands her baby to. If
you don’t know who the person is, ask for their ID.

Notice whether your caregivers have washed their
hands. Hand washing is the most important way to
prevent infections. Don't be afraid to remind a doctor
or nurse to do this.

Know what time of the day you normally get medicine.
If you don't get it, tell your nurse or doctor.

Make sure your nurse or doctor checks your ID. Make
sure he or she checks your wristband and asks your
name before he or she gives you your medicine or
treatment.

ducate yourself about your iliness. Learn about
the medical tests you get, and your treatment plan.

Ask your doctor about the special training and
experience that qualifies him or her to treat your illness.

e Look for information about your condition. Good places to
get that information are from your doctor, your library,
support groups, and respected Web sites, like the Centers
for Disease Control & Prevention (CDC) Web site.

e Write down important facts your doctor tells you. Ask
your doctor if he or she has any written information
you can keep.

e Read all medical forms and make sure you understand
them before you sign anything. If you don’t understand,
ask your doctor or nurse to explain them.

* Make sure you know how to work any equipment that
is being used in your care. If you use oxygen at home,
do not smoke or let anyone smoke near you.

u sk a trusted family member or friend

to be your advocate (advisor or supporter).

 Your advocate can ask questions that you may not
think about when you are stressed. Your advocate can

also help remember answers to questions you have
asked or write down information being discussed.

Ask this person to stay with you, even overnight, when
you are hospitalized. You may be able to rest better.
Your advocate can help make sure you get the correct
medicines and treatments.

Your advocate should be someone who can communicate
well and work cooperatively with medical staff for your
best care.

Make sure this person understands the kind of care
you want and respects your decisions.

Your advocate should know who your health care proxy
decision-maker is; a proxy is a person you choose to sign
a legal document so he or she can make decisions about
your health care when you are unable to make your own
decisions. Your advocate may also be your proxy under
these circumstances. They should know this ahead of time.

Go over the consents for treatment with your advocate
and health care proxy, if your proxy is available, before
you sign them. Make sure you all understand exactly
what you are about to agree to.

Make sure your advocate understands the type of care
you will need when you get home. Your advocate should
know what to look for if your condition is getting worse.
He or she should also know who to call for help.

now what medicines you take and why you take
them. Medicine errors are the most common health
care mistakes.

e Ask about why you should take the medication. Ask for
written information about it, including its brand and generic
names. Also ask about the side effects of all medicines.

e If you do not recognize a medicine, double-check that
it is for you. Ask about medicines that you are to take by
mouth before you swallow them. Read the contents of the
bags of intravenous (IV) fluids. If you're not well enough
to do this, ask your advocate to do it.

e If you are given an |V, ask the nurse how long it should
take for the liquid to run out. Tell the nurse if it doesn’t
seem to be dripping right (too fast or too slow).

e Whenever you get a new medicine, tell your doctors
and nurses about allergies you have, or negative
reactions you have had to other medicines.

e If you are taking a lot of medicines, be sure to ask your
doctor or pharmacist if it is safe to take those medicines
together. Do the same thing with vitamins, herbs and
over-the-counter drugs.

e Make sure you can read the handwriting on prescriptions
written by your doctor. If you can’t read it, the pharmacist
may not be able to either. Ask somebody at the doctor’s
office to print the prescription, if necessary.

e Carry an up-to-date list of the medicines you are taking
in your purse or wallet. Write down how much you take
and when you take it. Go over the list with your doctor
and other caregivers.

e If you think you have taken an overdose, or a child has
taken medicine by accident, call your local poison control
center or your doctor immediately.

m se a hospital, clinic, surgery center, or other type
of health care organization that has been carefully
checked out. For example, The Joint Commission visits

hospitals to see if they are meeting The Joint Commission’s
quality standards.

e Ask about the health care organization’s experience in
taking care of people with your type of illness. How often
do they perform the procedure you need? What special
care do they provide to help patients get well?

If you have more than one hospital to choose from,
ask your doctor which one has the best care for
your condition.

Before you leave the hospital or other facility, ask
about follow-up care and make sure that you
understand all of the instructions.

Go to Quality Check at www.qualitycheck.org to
find out whether your hospital or other health care
organization is “accredited.” Accredited means that
the hospital or health care organization works by
rules that make sure that patient safety and quality
standards are followed.

articipate in all decisions about your treatment.
You are the center of the health care team.

You and your doctor should agree on exactly what
will be done during each step of your care.

Know who will be taking care of you. Know how long
the treatment will last. Know how you should feel.

Understand that more tests or medications may
not always be better for you. Ask your doctor how
a new test or medication will help.

Keep copies of your medical records from previous
hospital stays and share them with your health care
team. This will give them better information about
your health history.

Don't be afraid to ask for a second opinion. If you
are unsure about the best treatment for your illness,
talk with one or two additional doctors. The more
information you have about all the kinds of treatment
available to you, the better you will feel about the
decisions made.

Ask to speak with others who have had the same
treatment or operation you may have to have.

They may help you prepare for the days and weeks
ahead. They may be able to tell you what to expect
and what worked best for them.

Talk to your doctor and your family about your wishes
regarding resuscitation and other life-saving actions.
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To Preve

Five Things You Can Do To Prevent

Infection is supported by
American Hospital Association

Association for Professionals in Infection Control
and Epidemiology, Inc.

Centers for Disease Control and Prevention
Infectious Diseases Society of America

The Joint Commission

Society for Healthcare Epidemiology of America

The Joint Commission is the largest health care accrediting
body in the United States that promotes quality and safety.

The Joint Commission

Helping health care organizations help patients

Clean your hands.

e Use soap and warm water. Rub your hands really well
for at least 15 seconds. Rub your palms, fingernails, in
between your fingers, and the backs of your hands.

e Or, if your hands do not look dirty, clean them with
alcohol-based hand sanitizers. Rub the sanitizer all
over your hands, especially under your nails and
between your fingers, until your hands are dry.

* Clean your hands before touching or eating food. Clean
them after you use the bathroom, take out the trash, change
a diaper, visit someone who is ill, or play with a pet.

Make sure health care providers
clean their hands or wear gloves.

¢ Doctors, nurses, dentists and other health care providers
come into contact with lots of bacteria and viruses. So
before they treat you, ask them if they’ve cleaned their
hands.

e Health care providers should wear clean gloves
when they perform tasks such as taking throat cultures,
pulling teeth, taking blood, touching wounds or body
fluids, and examining your mouth or private parts. Don’t
be afraid to ask them if they should wear gloves.

Cover your mouth and nose.

Many diseases are spread through sneezes and coughs.
When you sneeze or cough, the germs can travel 3 feet or
more! Cover your mouth and nose to prevent the spread
of infection to others.

e Use a tissue! Keep tissues handy at home, at work and
in your pocket. Be sure to throw away used tissues and
clean your hands after coughing or sneezing.

* |f you don't have a tissue, cover your mouth and nose
with the bend of your elbow or hands. If you use your
hands, clean them right away.

If you are sick, avoid close contact
with others.

e |f you are sick, stay away from other people or stay home.
Don't shake hands or touch others.

* When you go for medical treatment, call ahead and ask
if there’s anything you can do to avoid infecting people
in the waiting room.

Get shots to avoid disease and fight the
spread of infection.
Make sure that your vaccinations are current—even for

adults. Check with your doctor about shots you may need.
Vaccinations are available to prevent these diseases:

«Chicken pox o Mumps

* Measles » Diphtheria
» Tetanus * Hepatitis
* Shingles * Meningitis

* Flu (also known as influenza)

» Whooping cough (also known as Pertussis)
 German measles (also known as Rubella)
» Pneumonia (Streptococcus pneumoniae)
 Human papillomavirus (HPV)
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Appendix G

Clostridium difficile infection (CDI)

Patient placement

A. Place patients with diarrhea into Contact Precautions while C.difficile
laboratory tests are pending.

1. Gown and glove on room entry

2. Change gloves immediately if visibly soiled or after touching or
handling surfaces or materials contaminated with feces

3. Remove gown and gloves, and perform hand hygiene before exiting
room

4. Dedicate patient care equipment

5. Post Contact Precautions signage on the room door

6. Place patients with known or suspected CDI in private rooms, if
possible. If single rooms are unavailable, cohort with other patients with
CDLI.

7. Note: Facilities experiencing ongoing transmission of C.difficile may
opt to empirically use Enteric Contact Precautions while laboratory tests
are pending as outbreak control measure. See Enhanced Precautions
section below.

B. Laboratory confirmed CDI patients

1. On positive CDI lab test
a. Initiate Enteric Contact Precautions. Follow Enteric Contact
Precautions protocol.
b. Post Enteric Precautions signage on the room door
c. Use soap and water handwashing on room exit when in-room
handwashing sinks are present
d. Use alcohol based hand rub on room exit when in-room
handwashing sink is not available and wash hands at sink or hand
hygiene station as soon as possible after room exit.
e. Use bleach product or sporacidal disinfectant as outlined in
Section Il below.

C. Duration of precautions

1. Confirmed CDI patients to stay in Enteric Contact Precautions for
duration of hospital stay. Exceptions must be cleared by Infection
Prevention and Control.

2. Enteric Contact Precautions can be discontinued on symptomatic
patient as directed by Infection Prevention and Control if c.diff PCR
negative and other infectious etiology ruled out (e.g., norovirus).

3. Patients with diarrhea and no laboratory testing can be removed from
precautions 24 hrs after diarrhea ceases or patient returns to a normal
bowel pattern if low suspicion for CDI (no risk factors).

Identifying patients with CDI
A. Diagnostic testing
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1. Perform C. difficile testing on diarrheal stools only.
a. If testing performed on non-diarrheal (i.e. soft) stools, confirm
patient has symptoms consistent with CDI
2. Do not routinely test infants <1 year of age
3. Do not treat or attempt to decolonize asymptomatic carriers
4. Do not give prophylactic antimicrobial therapy to patients at high risk
for CDI
a. See Use of Probiotics position statement
5. If C.difficile PCR test is negative, and other infectious etiology for
diarrhea (i.e. norovirus) has been ruled out, Enteric Contact Precautions
can be discontinued as directed by infection control.
6. Repeat C.diff PCR testing is not recommended
a. Do not repeat C.diff PCR testing if patient has positive stool
unless symptoms resolved with treatment and then returned after
treatment
b. Do not conduct serial C.diff PCR testing when initial test is
negative
c. Do not repeat C.diff PCR test within 7 days of initial negative
test unless patient has a change in stool volume or consistency.

lll. Environmental and equipment cleaning

A. Initiate disinfection using a bleach product or an EPA approved sporocidal
agent in place of routine disinfection for daily and terminal cleaning (replace
hospital approved quat product)
B. Using a two step cleaning and disinfection procedure
1. If using freshly diluted 1:10 bleach solution
a. Clean surface with Quat disinfectant to mechanically remove
spores from the environment (Bleach is not a detergent.)
b. Liberally apply bleach product to disinfect surface. Surface
must remain wet for 10 minutes after disinfection step to assure
adequate contact time.
c. Discard diluted bleach solution every 24 hours

2. Using pre-diluted, stable bleach or sporicidal product (e.g., Dispatch)
a. Wipe each surface twice using same product. First wipe
cleans surface, second wipe disinfects.

b. Surface must remain wet for 10 minutes after disinfection step
to assure adequate contact time.

C. Patient care Equipment
1. Use pre-moistened bleach wipes (e.g., Sanicloth bleach wipes or
Dispatch wipes) for equipment or small surfaces, as appropriate, using 2-
step method described above.
2. Use adequate amount of disinfectant for surface size, using more than
one wipe for larger surfaces.

IV. Patient transport

A. Transport of essential purposes only, following instructions for patient
transport in Contact Precautions


http://akn.allina.com/content1/groups/patient-care/@akn-qst/documents/references/148436.pdf
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B. Clean and disinfect transport equipment as outlined in section Il above.
V. Surveillance (Infection Control personnel only)

A. Case definitions

1. Hospital-acquired infection
a. Symptom onset >48 hrs after admission

2. Community onset, healthcare associated
a. Symptom onset in the community or <=48 hrs after admission,
provided that symptom onset was <4 weeks after the last
discharge from a healthcare facility

3. Community associated
a. Symptom onset in the community or <=48 hrs after admission,,
provided that symptom onset was >12 weeks after the last
discharge from a healthcare facility

4. Indeterminate onset
a. Case does not fit any of the above criteria for exposure

5. Recurrent
a. Episode occurred <=8 weeks after the onset of a previous
episode, provided that the CDI symptoms from the earlier episode
had resolved

6. Laboratory-identified (LabIlD) Events
a. Symptom onset >3 days after admission to facility (i.e., on or
after day 4) and >8 weeks after the most recent positive LabIlD
Event. Signs and symptoms are not considered.

B. CDI rates
1. Infection surveillance method
a. Rate reported as number of cases per 1000 patient days
(1) Number of cases x 1000
Number of patient days

2. LabID Event
a. CDI Incidence Rate = Number of non-duplicate Incident CDI
LabID Events per patient per month identified > 3 days after
admission (on or after day 4) and > 8 weeks after the most recent
positive LablD Event/ Number of patient days for the facility x
10,000
b. LablID Event rates are calculated and reported monthly as part
of Allina surveillance plan, and reported on the Allina scorecard

3. In absence of established benchmarks, experiential rates are used to
monitor for ongoing transmission.
a. Outbreak measures are instituted when rates are significantly
above predefined threshold or persistently elevated when
compared to past rates.

VI. Enhanced Precautions (Outbreak measures)
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A. Implement outbreak management strategies when surveillance indicates
ongoing transmission, or rates exceed a predefined threshold on any
unit/department within a 30 day period.
1. Consult MD supervising IC program and review cases, timing, and
recommended interventions
2. Implement empiric use of Enteric Contact Precautions with
symptomatic patients.
3. CDl is transmitted via the fecal-oral route. Control measures focus on
reducing environmental contamination and direct and indirect contact with
surfaces contaminated with C. diff spores.
a. Use bleach or sporicidal disinfection cleaning and disinfecting
procedures as outlined in Section Ill above for all surfaces on
nursing unit.
(1) Focus on pyxis machines and other commonly touched
surfaces
b. Implement an environmental cleaning and disinfection
assessment using tool from Appendix O.
(1) Ensure adequate cleaning and disinfection of
environmental surfaces and reusable devices, especially
items likely to be contaminated with feces and surfaces
that are touched frequently.
(a) Surfaces contaminated with feces serve as
potential reservoir for C. diff spores
(2) Partner with Environmental Service manager to:
(a) Directly observe room cleaning procedure
(b) Identify gaps in cleaning and disinfection
processes
(1) Ensure that used cleaning rags are not
re-dipped in disinfectant bucket
(2) Use Environmental Cleaning
Assessment tool Appendix O
(c) Increase frequency of cleaning and disinfection
focusing on highly contaminated and frequently
touched surfaces
c. Hand hygiene recommendations
(1) Evaluate compliance with hand hygiene
recommendations through direct observation
(a) Provide feedback to staff regarding
opportunities for improvement
d. Compliance with Enteric Contact Precautions
(1) Evaluate compliance with Enteric Contact Precautions
through direct observation (i.e. gown and glove on room
entry)
(2) Dedicate equipment where possible, including
commodes
e. Communicate with leadership, staff and physicians, clearly
defining outbreak measures and rationale for enhanced enteric
contact precautions
f. Continue outbreak management measures for at least 2
weeks and until surveillance confirms no further disease
transmission.



Allina Hospitals and Clinics, 2010

g. If transmission continues in spite of enhanced infection control
interventions, consider the following:
(1) Analyze antibiotic utilization. Studies have associated
certain classes of antibiotics (e.qg., fluoroquinolones) with
increased risk of CDI.
(2) Consider replacing privacy curtains between patients

Reference:
Centers for Disease Control and Prevention (2004). Clostridium difficile -

Information for Healthcare Providers.

SHEA/IDSA Practice recommendation (2008). Strategies to prevent Clostridium
difficile infections in acute care hospitals. Infection Control and Hospital
Epidemiology, 29(1), S81-S92.

SHEA/IDSA Clinical Practice Guidelines for Clostridium difficile Infection in
Adults: (2010). Infect Control Hosp Epidemiology;31:431-455.


http://www.cdc.gov/ncidod/dhqp/id_CdiffFAQ_HCP.html
http://www.cdc.gov/ncidod/dhqp/id_CdiffFAQ_HCP.html




LifeCare Medical Center

CDI (Clostridium difficile infection) Prevention/Treatment

LifeCare Medical Center is committed to prevent Healthcare acquired CDI (Clostridium difficile
Infection). CDI prevention is a Patient Safety issue. Clostridium difficile testing is available at
LifeCare Hospital laboratory with turnaround time of 2 hours. The Infection Prevention
department tracks and reports hospital acquired antibiotic resistant bacterial infections
including C-difficile infection. The Pharmacy and Therapeutics committee monitors and
reports appropriate antibiotic use.

All Staff at LifeCare have a very important role in preventing healthcare acquired
CDL.

Expectations for Physicians at LifeCare include

1. Discontinuing inciting antibiotics and PPI (proton pump inhibitor), if possible when CDI is suspected.

N

Avoiding antiperistaltic agents for patients suspected/diagnosed with CDI.

3. Follow best practices for CDI treatment. (use SHEA ISDA Guidelines)

E

Consult with specialists when recurrent or worsening CDI is identified (e.g. Infectious disease,
General surgery)

Further expectations are - follow the Prevention strategies

[EEN

. Early and accurate recognition.

2. Compliance with Isolation Precautions- gloves and gown required to enter CDI patient room.

3. Compliance with Hand Hygiene- soap and water hand washing preferred-if sink not available at door,
first use alcohol product then go to nearest staff sink for soap and water wash.

4. Cleaning and disinfection of patient care equipment (e.g. stethoscopes) and the environment of CDI

patients is performed with sporicidal agent. Sporicidal wipes are available on Isolation carts.

5. Antimicrobial stewardship —appropriate use of antimicrobials. Provider ed packet



LIFECARE MEDICAL CENTER
Clostridium difficile Treatment Recommendation

Reference: 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)

Clinical Definition

Supportive Clinical Data

Recommended Treatment

Initial episode, mild
or moderate

Leukocytosis with a WBC
of 15,000 or lower and a
Scr < 1.5 times the pre-
morbid level.

Metronidazole 500 mg PO
TID for 10-14 days

Initial episode, severe

Leukocytosis with a WBC
of 15,000 or higher or a

Vancomycin 125 mg PO
QID for 10-14 days

Scr > 1.5 times the pre-
morbid level.

Vancomycin 500 mg PO/NG
QID, plus metronidazole 500
mg IV every 8 hours. If
complete ileus, consider adding
rectal instillation of vancomycin

Hypotension or shock,
ileus, megacolon

Initial episode, severe,
complicated

First recurrence Same as for initial episode

Vancomycin in a tapered and/or
Pulsed regimen

Second recurrence

Probiotics:
e Not recommended to prevent primary C. difficile infection due to limited data and risk of
bloodstream infection.
e Patients with recurrent Clostridium difficile
- Saccharomyces boulardii 500mg po bid
e ICU or immunocompromised patients
- Not a treatment option

Alternatives:

Anion-exchange resinins, e.g., cholestyramine, colestipol => NOT recommended
Rifaximin — very limited data; resistance is a concern

Nitazoxanide — limited data; however, data favors efficacy

IVIG — limited data

PP/infection control/C.diff treatment recommendation 6-11




Clostridium difficile Associated Diarrhea (CDAD) Guidelines

Purpose

To help guide: diagnosis, treatment and preventions of C. difficile diarrhea in patients at UMMC/UMACH,
Fairview. There are > 300,000 cases/year reported in the United States and annual healthcare costs of $3.2
billion. C. difficile is responsible for antibiotic associated diarrhea including 15-25% of healthcare
antibiotic-associated diarrhea, antibiotic associated colitis and pseudomenbranous colitis.

Background

e C. difficile is an anaerobic gram positive spore forming organism which can cause mild to severe/
fulminant disease
e Transmission is via fecal-to-oral route by contaminated environment and hands of healthcare
providers.
e Risk factors include:
o Any antimicrobial exposure disrupts that normal colonic flora, antimicrobials w/in the
previous 3 months of symptoms
o The following antimicrobials have been directly related to the development of CDAD:
= clindamycin
= penicillins
= cephalosporins
= fluoroquinolones

o Prolonged hospitalization or stay in long-term care facility

o Advance age (> 65 y.0.3)

o  Gastrointestinal manipulation/surgery

o Gastric acid suppressive agents-controversial
= Proton pump inhibitors (e.g. Protonix (pantoprazole))
= Histamine 2 blockers (e.g. Zantac (ranitidine))

Diagnosis
o Definition of CDAD- presence of symptoms (usually diarrhea) and one of the following positive
tests:
o Diarrhea

= >3 liquid stools in a 24 hour period for 2 days OR
o lleus without diarrhea a swab can be collected
= Send C. difficile Toxin B PCR
o Stool culture for C. difficile and Toxin B PCR
o Endoscopy revealing pseudomembranous formation
e Disease classification: mild to moderate, severe uncomplicated and severe complicated

Definitions

o Mild to Moderate Disease:

Presence of diarrhea

Confirmed positive culture and toxin A and/or B
WBC < 15,000 cellsfmm3 or unchanged

Normal Serum creatinine (SCr < 1)

o Severe, Uncomplicated Disease
= Presence of diarrhea
=  Confirmed positive culture and toxin A and/or B

University of Minnesota Medical Center, Fairview
Reviewed and Approved by Fairview Antibiotic Subcommittee (April 8t, 2011) Page 1



=  WBC > 15,000 cellsymm3 or unchanged
» Increasing Serum creatinine-50% higher than the level prior to infection

o Severe, Complicated Disease
= Same criteria as severe, uncomplicated plus
= Hypotension or shock
= Evidence of megacolon, colonic perforation or severe colitis on CT

Treatment Strategies

e Discontinue therapy with the inciting antimicrobial agent(s) as soon as possible

e Antimotility agents (i.e. Imodium) should be discontinued/avoided when suspecting or
treating C difficile

e Narcotics can slow GI motility/induce constipation and use should be monitored closely

e Probiotics (Lactobacillus, Saccromyces boulardii)-administration of probiotics is not
recommended to prevent primary CDI, as there is limited data to this approach.
***Saccromyces boulardii has been associated w/ fungemia in immunocompromised
patients.

Mild to Moderate Treatment

Empiric treatment/Initial Treatment:
o If patient develops diarrhea and meets risk factors (see above), send stool specimen to
microbiology lab for culture and immunoassay for toxin A and B.
e  Metronidazole 500 mg PO TID for 10-14 days
o Itis not recommended to use beyond 14 days

Relapse post-treatment/Relapse #1:
e  Of note: relapse occurs in 10-20% of patients
e Send Cdiff Toxin B PCR
¢ Re-initiate Metronidazole 500 mg PO TID for 10-14 days

Relapse post-treatment/Relapse #2:
e Vancomycin 125 mg PO QID for 10-14 days

Relapse post-treatment/ Relapse #3:

e Vancomycin taper + pulse dosing:

o Week1: 125 mg PO QID

Week 2: 125 mg PO BID
Week 3: 125 mg PO Daily
Week 4: 125 mg PO Q 48 hours
Week 5 & 6: 125 mg PO Q3 days
Pulse: 125 mg Q2-3 days for 2-8 weeks in addition to taper

O O O O O

Severe, Uncomplicated Treatment

e Same as mild to moderate treatment
o Ifileus is present may add Vancomcyin enema 500 mg in 1 liter NS and perfuse at 1-3 ml/min x
2-3 days. ***Do not exceed 2 gm Vancomycin/ 24 hours
o Risk versus benefit for bowel perforation

University of Minnesota Medical Center, Fairview
Reviewed and Approved by Fairview Antibiotic Subcommittee (April 8t, 2011) Page 2



e Frequent assessment for disease severity/progression
o Early surgical consultation for patients who may have severe disease progressing to
severe/fulminant

Severe, Complicated Treatment

e Immediate surgical consultation
o Colectomy may be life saving
o Total abdominal colectomy with end ileostomy is procedure of choice

e Metronidazole 500 mg IV Q6 hours plus

e Vancomycin 250-500 mg PO QID +

e Vancomycin enema 500 mg in 1 liter NS perfused 1-3 ml/min x 2-3 days
***Do not exceed 2 gm Vancomycin/ 24 hours

Prevention/Infection Control

For Isolation Policy go to: INSERT POLICY INFORMATION OR ATTACHMENT
Enteric Isolation: System Standard Precaution & Isolation policy.
o Glove and gown to enter the room past the swing of the door.
o Hand washing: Use soap and water
= Alcohol based hand rubs do not kill C. difficile spores
o Private room.
e Environmental disinfection with hospital grade disinfectant.
o Dedicated equipment if possible, if not ensure equipment is cleaned and disinfected between
patients
e Antimicrobial Stewardship

Clinical Pearls

It takes ~ 2-4 days for diarrhea to resolve once treatment is initiated
Anti-motility agents should NOT be used

Cost

Lactobacillus and saccharomyces little evidence

References

e Cohen SH, Gerding DN, et al. Clinical practice guidelines for Clostridium difficile infections in
adults: 2010 update by SHEA and IDSA. Infection Control and Hospital Epidimiology.2010:
31(5).

e ——
University of Minnesota Medical Center, Fairview
Reviewed and Approved by Fairview Antibiotic Subcommittee (April 8t, 2011) Page 3






{Q\ Methodist Hospital NAME:

6500 Excelsior Blvd.
St. Louis Park, MN 55426
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3148830RDINF
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DOB:

MR#: HCL#:

LABEL or ADDRESSOGRAPH

Date / Time
Ordered

Admit Unit: Attending Clinician:

Clostridium Difficile Infection (CDI) Orders
Indicate appropriate orders by placing an “X” in the box []

Target Patient Population: This orderset is intended for use in the diagnosis and treatment of patients with
suspected or proven Clostridium difficile infection.

] Transfer to ICU

ADVERSE DRUG REACTIONS:
[] None
] Yes, List:

VITAL SIGNS:
[] Vital signs per nursing unit routine

ACTIVITY:

1 Activity as tolerated
[l Up with assistance
7] Bedrest

Bedside commode

NURSING ORDERS:

Intake and output every eight hour shift and 24 hour totals

Document stool volume, frequency and consistency (formed/unformed)

Enteric contact precautions for patients with confirmed CDI

] Enteric precautions for patients with uncontrolled diarrhea, but without confirmed CDI diagnosis

NUTRITION/DIET:

Regular

Carbohydrate controlled
Cardiac

Carbohydrate controlled cardiac
No added salt

Full Liquid

Clear liquid

NPO

(] I I | I [ |

w2

INT

=

CLINICIAN ORDER

(Infectious Disease) 14883 (11/2010) Page 1 of 3



’\%\\ Methodist Hospital NAME:

6500 Excelsior Blvd.
St. Louis Park, MN 35426

DOB:

MR#: HCL#:

LABEL or ADDRESSOGRAPH

Date / Time
Ordered

7. MEDICATIONS:
Discontinue all antiperistaltic agents

Current Antibiotic Therapy:
[] Discontinue current antimicrobial therapy
1 Attending physician to assess length and choice of current antibiotic therapy

(] Antibiotics for Mild CDI — ALL criteria must be met:
A. WBC less than 15,000
B. Afebrile
C. Diarrhea less than 6 bowel movements per day
D. No evidence of sepsis or peritoneal signs

metroNIDAZOLE (FLAGYL) PO 500 mg three times daily x 14 days (42 doses)

If no clinical improvement in 72 hours, reassess patient and consider treatment for moderate or severe
Clostridium difficile infection

[ Antibiotics for Moderate CDI — One or more criteria must be met:
A. WBC between 15, 000 — 25,000
B. Diarrhea 6 — 12 bowel movements per day
C. Albumin <2.5 (25g/L)
D. Temperature greater than 100.5
E. Evidence of GI bleeding that is STABLE

Vancomyein (VANCOCIN) po 125 mg four times daily x 14 days (56 doses).

[ Antibiotics for Severe CDI — One or more criteria must be met:

WBC greater than 25,000

Diarrhea greater than 10 bowel movements per day

Temperature greater than 100.5 F

Hemodynamic instability

Marked and continuous abdominal pain

lleus

Absence of bowel sounds

Evidence of sepsis or ICU level of care required

Use rectal administration of vancomycin by enema if patient is unable to reliably take oral vancomycin

or has ileus

[l Vancomycin 250 mg po four times daily x 14 days (or for 10 days after symptom resolution,
whichever is longer)

[l Vancomycin 500 mg po four times daily x 14 days (or for 10 days after symptom resolution,
whichever is longer)

[l Vancomycin 500 mg in 500 ml NS administer rectally by enema every six hours until able to take po

[ metroNIDAZOLE (FLAGYL) IV 500 mg IV every eight hours

TQMmD e

Probiotic therapy has been inadequately studied and is not recommended for the treatment of CDI. Existing
studies are of low quality and do not demonstrate benefit in terms of hastening resolution of active CDL
Furthermore, use of probiotics in patients with severe CDI has been associated with worse outcomes including
increased morbidity and mortality due to fungemia(Saccharomyces boulliardi).

CLINICIAN ORDER (Infectious Disease) 14883 (11/2010) Page 2 of 3



\% Methodist Hospital NAME:

6500 Excelsior Blvd.
St. Louis Park, MN 55426

DOB:

MR#: HCL#:

LABEL or ADDRESSOGRAPH

Date/ Time
Ordered

®
=)

IAGNOSTIC TESTS (lab, X-ray):

Stool Clostridium Difficile PCR

Stool routine enteric pathogens

Stool for ova and parasites

CBC with differential

Electrolytes

BUN

Creatinine

Imaging: CT scan imaging is recommended for severe CDI
[l CT abdomen and pelvis with oral and TV contrast

[] CT abdomen and pelvis without IV contrast

[] Abdominal x-ray Reason:

BB

9. CONSULTS:
] Infectious disease consult Reason: Severe or recurrent clostridium Difficile infection (CDI)

[l Surgery consult Reason: Immediate consultation for Severe clostridium Difficile infection (CDI), risk of

perforation
[1 Gastroenterology (consider for diagnostic uncertainty) Reason: __Need endoscopic evaluation

10. CODE STATUS: Complete Limited Life Support orders if other than full code.

11. DISCHARGE PLANNING:
Anticipate Discharge

Clinician Signature: LW User Number:

CLINICIAN ORDER (Infectious Disease) 14883 (11/2010) Page 3 of 3






STAT

Drug Allergies

Date / Time Medication orders: Another brand of a generically equivalent product, or a medical staff approved formulary equivalent, may be
administered unless physician writes “dispense as written” or Brand Name” checked.

Clostridium Difficile Protocol

Notify:
Notify primary care physician of the actions taken

Nursing Orders:
For patients over 9 months of age who have three (3) episodes of Type 5, 6, or 7 Stool (see Bristol Stool Chart) within 24 hours
Place the patient in Contact Level C Precautions, pending lab results of the Clostridium difficile specimen

Labs:
Obtain a Stool Specimen for Clostridium difficile

RN Completing Chief Medical Officer
Medical Executive Committee approval
12-17-10

Date Time

Bristol Stool Chart

® 0 ° Separate hard lumps, like nuts
Type | ® o ° (hard to pass)
Type 2 “ Sausage-shaped but lumpy
Like a sausage but with cracks on
Type 3 - its surface
Like a sausage or snake, smooth
Type 4 \ and soft
Type 5 f’ @ Soft blobs with clear-cut edges
P - ep (passed easily)
;S * Fluffy pieces with ragged edges,a
mushy stool
Watery, no solid pieces.
Type 7 ‘
- Entirely Liquid
Clostridium Difficile Protocol DO Rev 01/07/11
Page 1 of 1 # 2?72?27 PO

SANF3RD

Last printed 11/1/2011 12:10:00 PM






WINDOM AREA HOSPITAL
CLOSTRIDIUM DIFFICLILE PROTOCOL
REOCCURING EPISODE

Notify:
B Notify primary care physician of actions taken

Orders:
[ For patients over 9 months of age who have had Clostridium difficile within the last 8 weeks AND who have
had one (1) episode of Type 5,6, or 7 stool (see Bristol Stool Chart)
Place the patient on Contact Level C Precautions, pending lab results of stool specimen

Labs:
%  Obtain a stool specimen for Clostridium Difficile

RN completing Medical Staff Director

Date Time

Bristol Stool Chart

[ B ] o Separate hard lumps, like nuts
Type | @ @ (hard to pass)

Type 2 Sausage-shaped but lumpy

Like a sausage or snake, smooth
and soft

Like a sausage but with cracks on
Type 3 - its surface

Type 4

f‘ @ Soft blobs with clear-cut edges

Type S & uy (passed easily)

Troe 6 ~ Fluffy pieces with ragged edges, a
P mushy stool
Watery, no solid pieces.
Type 7 -‘ Entirely Liquid
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SHEA-IDSA GUIDELINE

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)

Stuart H. Cohen, MD; Dale N. Gerding, MD; Stuart Johnson, MD; Ciaran P. Kelly, MD; Vivian G. Loo, MD;
L. Clifford McDonald, MD; Jacques Pepin, MD; and Mark H. Wilcox, MD

Since publication of the Society for Healthcare Epidemiology of America position paper on Clostridium difficile infection in 1995, significant
changes have occurred in the epidemiology and treatment of this infection. C. difficile remains the most important cause of healthcare-
associated diarrhea and is increasingly important as a community pathogen. A more virulent strain of C. difficile has been identified and
has been responsible for more-severe cases of disease worldwide, Data reporting the decreased effectiveness of metronidazole in the treatment
of severe disease have been published, Despite the increasing quantity of data available, areas of controversy still exist. This guideline updates
recommendations regarding epidemiology, diagnosis, treatment, and infection control and environmental management.

Infect Control Hosp Epidemiol 2010; 31(5):000-000

EXECUTIVE SUMMARY 1. To increase comparability between clinical settings,

. . . . . use available standardized case definitions for surveillance
This guideline is designed to improve the diagnosis and man- of (1) healthcare facility (HCF)-onset, HCF-associated
agement of Clostridium difficile infection (CDI) in adult pa- CDI; (2) community-onset, HCF-associated CDI; and (3)

tients. A case of CDI is defined by the presence of symptoms

) ) - S community-associated CDI (Figure 1) (B-III).
(usually diarrhea) and either a stool test positive for C. difficile

; ) e k - 2. At a minimum, conduct surveillance for HCF-onset,
toxins or toxigenic C. difficile, or colonoscopic or histopath- HCF-associated CDI in all inpatient healthcare facilities,

o%o‘gic ﬁnd'ings rgvealing pseudomembranous colitis. In ad- to detect outbreaks and monitor patient safety (B-III).
dition to diagnosis and management, recommended methods 3. Express the rate of healthcare-associated CDI as the

of infection control and environmental management of the number of cases per 10,000 patient-days (B-IIT).
pathogen are presented. The recommendations are based on 4. 1f CDI rates are high compared with those at other
the best available evidence and practices, as determined by a facilities or if an outbreak is noted, stratify rates by patient

joint Expert Panel appointed by SHEA and the Infectious location in order to target control measures (B-III).
Diseases Society of America (IDSA) (the SHEA-IDSA Expert

Panel). The use of these guidelines can be impacted by the
size of the institution and the resources, both financial and
laboratory, available in the particular clinical setting.

II. Diagnosis: What is the best testing strategy to diagnose
CDI in the clinical laboratory and what are acceptable
options?

1. Epidemiology: What are the minimum data that should
be collected for surveillance purposes and how should
the data be reported?

5. Testing for C. difficile or its toxins should be per-
formed only on diarrheal (unformed) stool, unless ileus
due to C. difficile is suspected (B-II).

From the Department of Internal Medicine, Division of Infectious and Immunologic Diseases, University of California Davis Medical Center, Sacramento,
California (S.H.C); the Research Service, Edward Hines Jr. Veterans Affairs Hospital, and Infectious Disease Division, Department of Medicine, Loyola
University Chicago Stritch School of Medicine, Maywood, Hlinois (D.N.G, S.J.); the Division of Gastroenterology, Beth Israel Deaconess Medical Center,
Boston, Massachusetts (C.PK.); the Department of Microbiology, McGill University Health Center, Montreal, Quebec, Canada (V.G.L.); the Division of
Healthcare Quality Promotion, National Center for Preparedness, Detection, and Control of Infectious Diseases, Centers for Disease Control and Prevention,
Atlanta, Georgia (1.C.M.); the Department of Microbiology and Infectious Diseases, University of Sherbrooke, Quebec, Canada (J.P.); and the Department
of Microbiology, Leeds Teaching Hospitals National Health Service Trust and Institute of Molecular and Cellular Biology, University of Leeds, Leeds, United
Kingdom (M.H.W.).

Received February 4, 2010; accepted February 5, 2010; electronically published March 22, 2010.
© 2010 by The Society for Healthcare Epidemiology of America. All rights reserved. 0899-823X/2010/3105-00XX$15.00. DOL: 10.1086/651706
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6. Testing of stool from asymptomatic patients is not
clinically useful, including use as a test of cure. It is not
recommended, except for epidemiological studies. (B-III)

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

8. Although stool culture is not clinically practical be-
cause of its slow turnaround time, the sensitivity and spec-
ificity of stool culture followed by identification of a tox-
igenic isolate (ie, toxigenic culture), as performed by an ex-
perienced laboratory, provides the standard against which
other clinical test results should be compared (B-III).

9. Enzyme immunoassay (EIA) testing for C. difficile
toxin A and B is rapid but is less sensitive than the cell
cytotoxin assay, and it is thus a suboptimal alternative ap-
proach for diagnosis (B-II).

10. Toxin testing is most important clinically, but is
hampered by its lack of sensitivity. One potential strategy
to overcome this problem is a 2-step method that uses EIA
detection of glutamate dehydrogenase (GDH) as initial
screening and then uses the cell cytotoxicity assay or tox-
igenic culture as the confirmatory test for GDH-positive
stool specimens only. Results appear to differ based on the
GDH kit used; therefore, until more data are available on
the sensitivity of GDH testing, this approach remains an
interim recommendation. (B-II)

11. Polymerase chain reaction (PCR) testing appears to
be rapid, sensitive, and specific and may ultimately address
testing concerns. More data on utility are necessary before
this methodology can be recommended for routine testing.
(B-1II)

12. Repeat testing during the same episode of diarrhea
is of limited value and should be discouraged (B-II).

II1. Infection Control and Prevention: What are the most
important infection control measures to implement
in the hospital during an outbreak of CDI?

A. Measures for Healthcare Workers, Patients, and Visitors

13. Healthcare workers and visitors must use gloves
(A-I) and gowns (B-III) on entry to a room of a patient
with CDI.

14, Emphasize compliance with the practice of hand
hygiene (A-II).

15. In a setting in which there is an outbreak or an
increased CDI rate, instruct visitors and healthcare workers
to wash hands with soap (or antimicrobial soap) and water
after caring for or contacting patients with CDI (B-III).

16. Accommodate patients with CDI in a private room
with contact precautions (B-III). If single rooms are not
available, cohort patients, providing a dedicated commode
for each patient (C-III).

17. Maintain contact precautions for the duration of
diarrhea (C-III). ‘

18. Routine identification of asymptomatic carriers (pa-
tients or healthcare workers) for infection control purposes

MAY 2010, VOL, 31, NO. 5

is not recommended (A-III) and treatment of such iden-
tified patients is not effective (B-I).

B. Environmental Cleaning and Disinfection

19. Identification and removal of environmental sources
of C. difficile, including replacement of electronic rectal
thermometers with disposables, can reduce the incidence
of CDI (B-1I).

20. Use chlorine-containing cleaning agents or other
sporicidal agents to address environmental contamination
in areas associated with increased rates of CDI (B-II).

21. Routine environmental screening for C. difficile is
not recommended (C-III).

C. Antimicrobial Use Restrictions

22. Minimize the frequency and duration of antimicro-
bial therapy and the number of antimicrobial agents pre-
scribed, to reduce CDI risk (A-II).

23. Implement an antimicrobial stewardship program
(A-II). Antimicrobials to be targeted should be based on
the local epidemiology and the C. difficile strains present,
but restricting the use of cephalosporin and clindamycin
(except for surgical antibiotic prophylaxis) may be partic-
ularly useful (C-III).

D. Use of Probiotics

24, Administration of currently available probiotics is
not recommended to prevent primary CDI, as there are
limited data to support this approach and there is a po-
tential risk of bloodstream infection (C-III).

IV. Treatment: Does the choice of drug for
CDI matter and, if so, which patients should be treated
and with which agent?

25. Discontinue therapy with the inciting antimicrobial
agent(s) as soon as possible, as this may influence the risk
of CDI recurrence (A-II).

26. When severe or complicated CDI is suspected, ini-
tiate empirical treatment as soon as the diagnosis is sus-
pected (C-III).

27. If the stool toxin assay result is negative, the decision
to initiate, stop, or continue treatment must be individ-
ualized (C-III),

28. If possible, avoid use of antiperistaltic agents, as they
may obscure symptoms and precipitate toxic megacolon
(C-11II).

29. Metronidazole is the drug of choice for the initial
episode of mild-to-moderate CDI. The dosage is 500 mg
orally 3 times per day for 10-14 days. (A-I)

30. Vancomycin is the drug of choice for an initial ep-
isode of severe CDI. The dosage is 125 mg orally 4 times
per day for 10-14 days. (B-I)

31. Vancomycin administered orally (and per rectum, if
ileus is present) with or without intravenously adminis-
tered metronidazole is the regimen of choice for the treat-



ment of severe, complicated CDI The vancomycin dosage
is 500 mg orally 4 times per day and 500 mg in approx-
imately 100 mL normal saline per rectum every 6 hours
as a retention enema, and the metronidazole dosage is 500
mg intravenously every 8 hours, (C-III)

32. Consider colectomy for severely ill patients. Moni-
toring the serum lactate level and the peripheral blood
white blood cell count may be helpful in prompting a

decision to operate, because a serum lactate level rising to

5 mmol/L and a white blood cell count rising to 50,000
cells per uL have been associated with greatly increased
perioperative mortality. If surgical management is neces-
sary, perform subtotal colectomy with preservation of the
rectum, (B-1I)

33, Treatment of the first recurrence of CDI is usually
with the same regimen as for the initial episode (A-II) but
should be stratified by disease severity (mild-to-moderate,
severe, or severe complicated), as is recommended for
treatment of the initial CDI episode (C-III).

34, Do not use metronidazole beyond the first recur-
rence of CDI or for long-term chronic therapy because of
potential for cumulative neurotoxicity (B-II).

35. Treatment of the second or later recurrence of CDI
with vancomycin therapy using a tapered and/or pulse reg-
imen is the preferred next strategy (B-III).

36. No recommendations can be made regarding pre-
vention of recurrent CDI in patients who require continued
antimicrobial therapy for the underlying infection (C-III).

INTRODUCTION
Summary Definition of CDI

A case definition of CDI should include the presence of symp-
toms (usually diarrhea) and either a stool test result positive
for C. difficile toxins or toxigenic C. difficile, or colonoscopic
findings demonstrating pseudomembranous colitis.

Definition of CDI

The diagnosis of CDI should be based on a combination of
clinical and laboratory findings. A case definition for the usual
presentation of CDI includes the following findings: (1) the
presence of diarrhea, defined as passage of 3 or more un-
formed stools in 24 or fewer consecutive hours'®; (2) a stool
test result positive for the presence of toxigenic C. difficile or
its toxins or colonoscopic or histopathologic findings dem-
onstrating pseudomembranous colitis. The same criteria
should used to diagnose recurrent CDI. A history of treatment
with antimicrobial or antineoplastic agents within the pre-
vious 8 weeks is present for the majority of patients.” In
clinical practice, antimicrobial use is often considered part of
the operative definition of CDI, but it is not included here
because of occasional reports of CDI in the absence of an-
timicrobial use, usually in community-acquired cases.'® A re-
sponse to specific therapy for CDI is suggestive of the di-
agnosis. Rarely (in fewer than 1% of cases), a symptomatic
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patient will present with ileus and colonic distension with
minimal or no diarrhea.!’ Diagnosis in these patients is dif-
ficult; the only specimen available may be a small amount of
formed stool or a swab of stool obtained either from the
rectum or from within the colon via endoscopy. In such cases,
it is important to communicate to the laboratory the necessity
to do a toxin assay or culture for C. difficile on the nondi-
arrheal stool specimen.

Background

The vast majority of anaerobic infections arise from endog-
enous sources. However, a number of important clostridial
infections and intoxications are caused by organisms acquired
from exogenous sources. It is the ability of these organisms
to produce spores that explains how C. difficile, a fastidiously
anaerobic organism in its vegetative state, can be acquired
from the environment. C. difficile is recognized as the pri-
mary pathogen responsible for antibiotic-associated colitis
and for 15%-25% of cases of nosocomial antibiotic-associ-
ated diarrhea.'*™

C. difficile can be detected in stool specimens of many
healthy children under the age of 1 year**'¢ and a few percent
of adults.'”*® Although these data support the potential for
endogenous sources of human infection, there was early cir-
cumstantial evidence to suggest that this pathogen could be
transmissible and acquired from external sources. Cases often
appear in clusters and outbreaks within institutions.”* An-
imal models of disease also provide evidence for transmis-
sibility of C. difficile’"* Subsequently, many epidemiologic
studies of CDI confirm the importance of C. difficile as a
transmissible nosocomial pathogen."**°

Clinical Manifestations

The clinical manifestations of infection with toxin-producing
strains of C. difficile range from symptomless carriage, to mild
or moderate diarrhea, to fulminant and sometimes fatal pseu-
domembranous colitis."””'**® Several studies have shown that
50% or more of hospital patients colonized by C. difficile are
symptomless carriers, possibly reflecting natural immunity."
*527 Olson et al*® reported that 96% of patients with symp-
tomatic C. difficile infection had received antimicrobials
within the 14 days before the onset of diarrhea and that all
had received an antimicrobial within the previous 3 months,
Symptoms of CDI usually begin soon after colonization, with
a median time to onset of 2-3 days.">*¥

C. difficile diarrhea may be associated with the passage of
mucus or occult blood in the stool, but melena or hemato-
chezia are rare, Fever, cramping, abdominal discomfort, and
a peripheral leukocytosis are common but found in fewer
than half of patients.''>'** Extraintestinal manifestations,
such as arthritis or bacteremia, are very rare.’*™ C. difficile
ileitis or pouchitis has also been rarely recognized in patients
who have previously undergone a total colectomy (for com-
plicated CDI or some other indication).” Clinicians should
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TABLE 1. Definitions of the Strength of Recommendations and the Quality of the Evidence Supporting Them
Category and grade Definition
Strength of recommendation
A Good evidence to support a recommendation for or against use
B Moderate evidence to support a recommendation for or against use
C Poor evidence to support a recommendation
Quality of evidence
I Evidence from at least 1 properly randomized, controlled trial
II Evidence from at least 1 well-designed clinical trial without randomization, from cohort or case-con-

trolled analytic studies (preferably from more than 1 center), from multiple time-series, or from
dramatic results from uncontrolled experiments
il Evidence from opinions of respected authorities, based on clinical experience, descriptive studies, or

reports of expert committees

NOTE,
Works and Government Services Canada, 2009.

consider the possibility of CDI in hospitalized patients who
have unexplained leukocytosis, and they should request stool
be sent for diagnostic testing.””" Patients with severe disease
may develop a colonic ileus or toxic dilatation and present
with abdominal pain and distension but with minimal or no
diarrhea.'"">" Complications of severe C. difficile colitis in-
clude dehydration, electrolyte disturbances, hypoalbumine-
mia, toxic megacolon, bowel perforation, hypotension, renal
failure, systemic inflammatory response syndrome, sepsis,
and death,'**%

Clinical Questions for the 2010 Update

In 1995, the Society for Healthcare Epidemiology of America
(SHEA) published a clinical position paper on C. difficile-
associated disease and colitis.”” For the current update, the
epidemiology, diagnosis, infection control measures, and in-
dications and agents for treatment from the 1995 position
paper were reviewed by a joint Expert Panel appointed by
SHEA and the Infectious Diseases Society of America (IDSA).
The previous document is a source for a more detailed review
of earlier studies.

The SHEA-IDSA Expert Panel addressed the following clin-
ical questions in this update:

I. What are the minimum data that should be collected
for surveillance purposes, and how should the data be re-
ported? Have the risk factors for CDI changed?

II. What is the best testing strategy to diagnose CDI in
the clinical laboratory and what are acceptable options?

III. What are the most important infection control mea-
sures to implement in the hospital during an outbreak of
CDI?

IV. Does the choice of drug for treatment of CDI matter
and, if so, which patients should be treated and with which
agent?

PRACTICE GUIDELINES DEFINITION

“Practice guidelines are systematically developed statements
to assist practitioners and patients in making decisions

Adapted and reproduced from the Canadian Task Force on the Periodic Health Examination,” with the permission of the Minister of Public

about appropriate health care for specific clinical circum-
stances.*®®¥ Attributes of good guidelines include validity,
reliability, reproducibility, clinical applicability, clinical flex-
ibility, clarity, multidisciplinary process, review of evidence,
and documentation,”**®®

UPDATE METHODOLOGY
Panel Composition

The SHEA Board of Directors and the IDSA Standards and
Practice Guidelines Committee convened a panel of experts
in the epidemiology, diagnosis, infection control, and clini-
cal management of adult patients with CDI to develop these
practice guidelines.

Literature Review and Analysis

For the 2010 update, the SHEA-IDSA Expert Panel completed
the review and analysis of data published since 1994. Com-
puterized literature searches of PubMed were performed. The
searches of the English-language literature from 1994 through
April 2009 used the terms “Clostridium difficile,” “epidemiol-
ogy,” “treatment,” and “infection control” and focused on hu-
man studies.

Process Overview

In evaluating the evidence regarding the management of CDI,
the Expert Panel followed a process used in the development
of other SHEA-IDSA guidelines. The process included a sys-
tematic weighting of the quality of the evidence and the
strength of each recommendation (Table 1).%

Guidelines and Conlflict of Interest

All members of the Expert Panel complied with the SHEA
and IDSA policy on conflicts of interest, which requires dis-
closure of any financial or other interest that might be con-
strued as constituting an actual, potential, or apparent con-
flict. Members of the Expert Panel were provided with the
SHEA and IDSA conflict of interest disclosure statement and



were asked to identify ties to companies developing products
that might be affected by promulgation of the guideline. In-
formation was requested regarding employment, consultan-
cies, stock ownership, honoraria, research funding, expert
testimony, and membership on company advisory boards or
committees. The Expert Panel made decisions on a case-by-
case basis as to whether an individual’s role should be limited
as a result of a conflict. No limiting conflicts were identified.

Revision Dates

At annual intervals, SHEA and IDSA will determine the need
for revisions to the guideline on the basis of an examination
of the current literature and the likelihood that any new data
will have an impact on the recommendations. If necessary,
the entire Expert Panel will be reconvened to discuss poten-
tial changes. Any revision to the guideline will be submitted
for review and approval to the appropriate Committees and
Boards of SHEA and IDSA.

GUIDELINE RECOMMENDATIONS FOR
CLOSTRIDIUM DIFFICILE INFECTION (CDI)

I.. WHAT ARE THE MINIMUM DATA

THAT SHOULD BE COLLECTED

FOR SURVEILLANCE PURPOSES, AND HOW
SHOULD THE DATA BE REPORTED? '

Recommendations

1. To increase comparability between clinical settings,
use available standardized case definitions for surveillance
of (1) healthcare facility (HCF)-onset, HCF-associated
CDI; (2) community-onset, HCF-associated CDI; and (3)
community-associated CDI (Figure 1) (B-III).

2. At a minimum, conduct surveillance for HCF-onset,
HCF-associated CDI in all inpatient healthcare facilities,
to detect outbreaks and monitor patient safety (B-IIT).

3. Express the rate of healthcare-associated CDI as the
number of cases per 10,000 patient-days (B-III).

4, If CDI rates are high compared with those at other

Admission Discharge
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facilities or if an outbreak is noted, stratify rates by patient
location in order to target control measures (B-III).
Evidence Summary

Prevalence, incidence, morbidity, and mortality. C. difficile
accounts for 20%—30% of cases of antibiotic-associated di-
arrhea' and is the most commonly recognized cause of in-
fectious diarrhea in healthcare settings. Because C. difficile
infection is not a reportable condition in the United States,
there are few surveillance data. However; based upon surveys
of Canadian hospitals conducted in 1997 and 2005, inci-
dence rates range from 3.8 to 9.5 cases per 10,000 patient-
days, or 3.4 to 8.4 cases per 1,000 admissions, in acute care
hospitals.***!

Although there are no regional or national CDI surveillance
data for long-term care facilities, patients in these settings are
often elderly and have been exposed to antimicrobials, both
important risk factors for CDI, suggesting that rates of disease
and/or colonization** could potentially be high.*® A recent
analysis of US acute care hospital discharges found that the
number of patients transferred to a long-term care facility
with a discharge diagnosis of CDI doubled between 2000 and
2003; in 2003, nearly 2% of patients transferred on discharge
from an acute care hospital to a long-term care facility carried
the diagnosis of CDI. Historically, the attributable mortality

of CDI has been low, with death as a direct or indirect result
of infection occurring in less than 2% of cases.”®**** However,
the attributable excess costs of CDI suggest a substantial bur-
den on the healthcare system. From 1999-2003 in Massa-
chusetts, a total of 55,380 inpatient-days and $55.2 million
were consumed by management of CDI. An estimate of the
annual excess hospital costs in the US is $3.2 billion per year
for the years 2000-2002.%

Changing epidemiology. Recently, the epidemiology of
CDI changed dramatically; an increase in overall incidence
has been highlighted by outbreaks of more-severe disease than
previously observed. An examination of US acute care hos-
pital discharge data revealed that, beginning in 2001, there
was an abrupt increase in the number and proportion of
patients discharged from the hospital with the diagnosis of
“Intestinal infection due to Clostridium difficile” (International

Symptom onset

Y

CA-CDI

Time line for surveillance definitions of Clostridium difficile-associated infection (CDI) exposures. A case patient who had

symptom onset during the window of hospitalization marked by an asterisk (*) would be classified as having community-onset, healthcare
facility—associated disease (CO-HCFA), if the patient had been discharged from a healthcare facility within the previous 4 weeks; would
be classified as having indeterminate disease, if the patient had been discharged from a healthcare facility within the previous 4-12 weeks;
or would be classified as having community-associated CDI (CA-CDI), if the patient had not been discharged from a healthcare facility
in the previous 12 weeks. HO-HCFA, healthcare facility—onset, healthcare facility—associated CDL
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Classification of Diseases, Clinical Modification, 9th edition,
code 008.45)." Discharge rates increased most dramatically
among persons aged 65 years or more and were more than
5-fold higher in this age group than among individuals aged
45-64 years.

Beginning as early as the second half of 2002 and extending
through 2006, hospital outbreaks of unusually severe® and
recurrent”’ CDI were noted in hospitals throughout much of
Quebec, Canada. These outbreaks were, like slightly earlier
outbreaks in the United States,* associated with the use of
fluoroquinolones.” An assessment found that the 30-day
mortality directly attributable to CDI in Montreal hospitals
during this period was 6.9%, but CDI was thought to have
contributed indirectly to another 7.5% of deaths.” The eti-
ological agents of outbreaks both in Quebec and in at least
8 hospitals in 6 US states were nearly identical strains of C.
difficile”** This strain has become known variously by its
restriction endonuclease analysis pattern, BI*%; by its pulsed-
field gel electrophoresis (PFGE) pattern, NAP1 (for North
American PFGE type 1); or by its PCR ribotype designation,
027; it is now commonly designated “NAP1/BI/027.” This
strain accounted for 67%—82% of isolates in Quebec,” which
implies that it might be transmitted more effectively than are
other strains. It also possesses, in addition to genes coding
for toxins-A-and-B, a-gene encoding for the binary toxin.
Although the importance of binary toxin as a virulence factor
in C. difficile has not been established, earlier studies found
the toxin was only present in about 6% of isolates.” In ad-
dition, the epidemic strain has an 18-base pair deletion and
an apparently novel single-base pair deletion in #cdC** a
putative negative regulator of expression of toxins A and/or
B that is located within the pathogenicity locus downstream
from the genes encoding toxins A and B. Consistent with the
presence of 1 or more of these molecular markers or other
yvet undiscovered factors responsible for increased virulence,
patients infected with the NAP1/BI/027 epidemic strain in
Montreal were shown to have more-severe disease than were
patients infected with other strains.”®

Increased virulence alone may not explain why the NAP1/
BI/027 strain has recently become highly prevalent, as it ap-
pears this same strain had been an infrequent cause of CDI
in North America and Europe dating back to the 1980s.**
Historic and recent isolates of the NAP1/B1/027 strain differ
in their level of resistance to fluoroquinolones; more recent
isolates are more highly resistant to these drugs.** This, cou-
pled with increasing use of the fluoroquinolones in North
American hospitals, likely promoted dissemination of a once-
uncommon strain. As of this writing, the NAP1/BI/027 strain
has spread to at least 40 US states®*® and 7 Canadian prov-
inces,*® and has caused outbreaks in England,”** parts of
continental Europe,”™™* and Asia.”

CDI in populations previously at low risk. In the context
of the changing epidemiology of CDI in hospitals, disease is
occurring among healthy peripartum women, who have been
previously at very low risk for CDL>*¥ The incidence might
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also be increasing among persons living in the community,
including, but not limited to, healthy persons without recent
healthcare contact.****** However, there are limited historical
data against which to compare the recent incidence.**

Routes of transmission and the epidemiology of colo-
nization and infection. The primary mode of C. difficile
transmission resulting in disease is person-to-person spread
through the fecal-oral route, principally within inpatient
healthcare facilities. Studies have found that the prevalence
of asymptomatic colonization with C. difficile is 7%—26%
among adult inpatients in acute care facilities"”” and is 5%—
7% among elderly patients in long-term care facilities.**
Other studies, however, indicate that the prevalence of asymp-
tomatic colonization may be more on the order of 20%-50%
in facilities where CDI is endemic.***% The risk of coloni-
zation increases at a steady rate during hospitalization, sug-
gesting a curnulative daily risk of exposure to C. difficile spores
in the healthcare setting.' Other data suggest that the prev-
alence of C. difficile in the stool among asymptomatic adults
without recent healthcare facility exposure is less than 2%.'*"
Newborns and children in the first year of life are known to
have some of the highest rates of colonization.”®

The usual incubation period from exposure to onset of
CDI symptoms is not known with certainty; however, in con-
trast to the situation with other multidrug-resistant pathogens
that cause healthcare-associated infections, persons who re-
main asymptomatically colonized with C. difficile over longer
periods of time appear to be at decreased, rather than in-
creased, risk for development of CDL.">* The protection
afforded by more long-standing colonization may be medi-
ated in-part by-the boosting-of serum antibedy levels against
C. difficile toxins A and B>®; however, this protection is also
observed, both in humans and in animal models, when col-
onization occurs with nontoxigenic strains, which suggests
competition for nutrients or for access to the mucosal
surface.>”

The period between exposure to C. difficile and the oc-
currence of CDI has been estimated in 3 studies to be a
median of 2-3 days."*** This is to be distinguished from the
increased risk of CDI that can persist for many weeks after
cessation of antimicrobial therapy and which results from
prolonged perturbation of the normal intestinal flora.” How-
ever, recent evidence suggests that CDI resulting from ex-
posure to C. difficile in a healthcare facility can have onset
after discharge.”””* The hands of healthcare workers, tran-
siently contaminated with C. difficile spores, are probably the
main means by which the organism is spread during non-
outbreak periods."*

Environmental contamination also has an important role
in transmission of C. difficile in healthcare settings.””® There
have also been outbreaks in which particular high-risk fo-
mites, such as electronic rectal thermometers or inadequately
cleaned commodes or bedpans, were shared between patients
and were found to contribute to transmission.”

Risk factors for disease. Advanced age is one of the most



important risk factors for CDI, as evidenced by the several-
fold higher age-adjusted rate of CDI among persons more
than 64 years of age.**® In addition to advanced age, duration
of hospitalization is a risk factor for CDI; the daily increase
in the risk of C. difficile acquisition during hospitalization
suggests that duration of hospitalization is a proxy for the
duration, if not the degree, of exposure to the organism from
other patients with CDI.!

The most important modifiable risk factor for the devel-
opment of CDI is exposure to antimicrobial agents. Virtually
every antimicrobial has been associated with CDI through
the years. The relative risk of therapy with a given antimi-
crobial agent and its association with CDI depends on the
local prevalence of strains that are highly resistant to that
particular antimicrobial agent.”

Receipt of antimicrobials increases the risk of CDI because
it suppresses the normal bowel flora, thereby providing a
“niche” for C. difficile to flourish. Both longer exposure to
antimicrobials, as opposed to shorter exposure,” and expo-
sure to multiple antimicrobials, as opposed to exposure to a
single agent, increase the risk for CDL.* Nonetheless, even
very limited exposure, such as single-dose surgical antibiotic
prophylaxis, increases a patient’s risk of both C. difficile col-
onization® and symptomatic disease.”

Cancer-chemotherapy 1s-another risk factor for CDI that
is, at least in part, mediated by the antimicrobial activity of
several chemotherapeutic agents®* but could also be related
to the immunosuppressive effects of neutropenia.***” Recent
evidence suggests that C. difficile has become the most im-
portant pathogen causing bacterial diarrhea in US patients
infected with human immunodeficiency virus (HIV), which
suggests that these patients are at specific increased risk be-
cause of their underlying immunosuppression, exposure to
antimicrobials, exposure to healthcare settings, or some com-
bination of those factors.*”® Other risk factors for CDI include
gastrointestinal surgery® or manipulation of the gastrointes-
tinal tract, including tube feeding.”® Another potential and
somewhat controversial risk factor is related to breaches in
the protective effect of stomach acid that result from the use
of acid-suppressing medications, such as histamine-2 blockers
and proton pump inhibitors. Although a number of recent
studies have suggested an epidemiologic association between
use of stomach acid—suppressing medications, primarily pro-
ton pump inhibitors, and CDL**"* results of other well
controlled studies have suggested this association is the result
of confounding with the underlying severity of illness and
duration of hospital stay.*>*"**

Surveillance. There are few data on which to base a de-
cision about how best to perform surveillance for CD], either
in healthcare or community settings. Nonetheless, interim
recommendations have been put forth that, although not
evidence-based, could serve to make rates more comparable
among different healthcare facilities and systems.” There is
a current need for all healthcare facilities that provide skilled
nursing care to conduct CDI surveillance, and some local or
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regional systems may be interested in tracking emerging com-
munity-associated disease, particularly in view of the chang-
ing epidemiology of CDI. A recommended case definition for
surveillance requires (1) the presence of diarrhea or evidence
of megacolon and (2) either a positive laboratory diagnostic
test result or evidence of pseudomembranes demonstrated by
endoscopy or histopathology. If a laboratory only performs
C. difficile diagnostic testing on stool from patients with di-
arrhea, this case definition should involve tracking of patients
with a new primary positive assay result (ie, those with no
positive result within the previous 8 weeks) or a recurrent
positive assay result (ie, those with a positive result within
the previous 28 weeks).

It appears that many, if not most, patients who have the
onset of CDI symptoms shortly after discharge from a health-
care facility (ie, within 1 month) acquired C. difficile while
in the facility and that these case patients may have an im-
portant impact on overall rates. Nonetheless, it is not known
whether tracking of healthcare-acquired, community-onset
CDI (ie, postdischarge cases) is necessary to detect healthcare-
facility outbreaks or make meaningful comparisons between
facilities.” What is clear is that tracking CDI cases with symp-
tom onset at least 48 hours after inpatient admission is the
minimum surveillance that should be performed by all
healthcare facilities. In addition, if interfacility comparisons
are to be performed, they should only be performed using
similar case definitions. Because the risk of CDI increases
with the length of stay, the most appropriate denominator
for healthcare facility CDI rates is the number of patient-
days. If a facility notes an increase in the incidence of CDI
from the baseline rate, or if the incidence is higher than in
comparable institutions, surveillance data should be stratified
by hospital location to identify particular wards or units
where transmission is occurring more frequently, so that in-
tensified control measures may be targeted. In addition, mea-
sures should be considered for tracking severe outcomes, such
as colectomy, intensive care unit admission, or death, attrib-
utable to CDI. Comparison of incidence rates between hos-
pitals in a given state or region could be more meaningful if
rates are age-standardized (because the age distribution of
inpatients may vary substantially between facilities) or are
limited to specific age groups.

A current surveillance definition for community-associated
CDI is as follows: disease in persons with no overnight stay
in an inpatient healthcare facility in at least the 12 weeks
prior to symptom onset.'*” A reasonable denominator for
community-associated CDI is the number of person-years for
the population at risk.

Molecular typing. Molecular typing is an important tool
for understanding a variety of aspects of the epidemiology of
CDIL The molecular characterization of isolates is essential
for understanding the modes of transmission and the settings
where transmission occurs. As described above, molecular
typing of strains can confirm a shift in the epidemiology of
CDL. In addition, tracking certain strains and observing their
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clinical behavior has assisted investigators in determining the
importance of antimicrobial resistance and virulence factors
in outbreaks of epidemic CDI.

Current C. difficile typing measures depend on having ac-
cess to isolates recovered from patient stool specimens. Be-
cause of the popularity of using nonculture methods to di-
agnose C. difficile infection, such isolates often are not
available, and this may hinder our further understanding of
the epidemiology of CDL It is, therefore, imperative that
culture for C. difficile be performed for toxin-positive stool
samples during outbreaks or in settings where the epidemi-
ology and/or severity of CDI is changing and is unexplained
by the results of investigations in similar settings.” Outbreaks
of CDI in healthcare facilities are most often caused by trans-
mission of a predominant strain; cessation of the outbreak
is usually accompanied by a decrease in strain relatedness
among C. difficile isolates. Because of the clonality of C. dif-
ficile in outbreaks and in settings with high rates of endem-
icity, it may be difficult to draw conclusions about some
aspects of the epidemiology of C. difficile. For example, cases
of recurrent disease caused by a strain that is prevalent in a
given healthcare facility may just as likely represent reinfec-
tion as relapse.
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II. WHAT IS THE BEST TESTING
STRATEGY TO DIAGNOSE CDI

IN THE CLINICAL LABORATORY

AND WHAT ARE ACCEPTABLE OPTIONS?

Recommendations

5. Testing for C. difficile or its toxins should be per-
formed only on diarrheal (unformed) stool, unless ileus
due to C. difficile is suspected (B-II).

6. Testing of stool from asymptomatic patients is not
clinically useful, including use as a test of cure. It is not
recommended, except for epidemiological studies (B-III).

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

8. Although stool culture is not clinically practical be-
cause of its slow turnaround time, the sensitivity and spec-
ificity of stool culture followed by identification of a tox-
igenic isolate (ie, toxigenic culture), as performed by an ex-
perienced laboratory, provides the standard against which
other clinical test results should be compared (B-III).

9. Enzyme immunoassay (EIA) testing for C. difficile
toxin A and B is rapid but is less sensitive than the cell
cytotoxin assay, and it is thus a suboptimal alternative ap-
proach for diagnosis (B-II).

C. difficile may be typed by a variety of methods. Current
genetic methods for comparing strains include methods that
examine polymorphisms after restriction endonuclease di-
gestion of chromosomal DNA, PCR-based methods, and se-
quence-based methods. DNA polymorphism—based methods
include restriction endonuclease analysis,” PFGE,” and tox-
inotyping.”” PCR-based methods include arbitrarily-primed
PCR,'™ repetitive element sequence PCR,'" and PCR ribo-
typing.'” Sequence-based techniques consist presently of
multilocus sequence typing'® and multilocus variable-num-
ber tandem-repeat analysis.'**'* A recent international com-
parative study of 7 different typing methods (multilocus se-
quence typing, multilocus variable-number tandem-repeat
analysis, PFGE, restriction endonuclease analysis, PCR-ri-
botyping, amplified fragment-length polymorphism analysis,
and surface layer protein A gene sequence typing) assessed
the discriminatory ability and typeability of each technique,
as well as the agreement among techniques in grouping iso-
lates according to allele profiles defined by toxinotype, the
presence of the binary toxin gene, and deletion in the tcdC
gene.'* All the techniques were able to distinguish the current
epidemic strain of C. difficile (NAP1/Bl/027) from other
strains. Restriction endonuclease analysis, surface layer pro-
tein A gene sequence typing, multilocus sequence typing, and
PCR ribotyping all included isolates that were toxinotype III,
positive for binary toxin, and positive for an 18-base pair
deletion in #dC (ie, the current epidemic strain profile) in a
single group that excluded other allelic profiles.

10. Toxin testing is most important clinically, but is
hampered by its lack of sensitivity. One potential strategy
to overcome this problem is a 2-step method that uses EIA
detection of glutamate dehydrogenase (GDH) as initial
screening and then uses the cell cytotoxicity assay or tox-
igenic culture as the confirmatory test for GDH-positive
stool specimens only. Results appear to differ based on the
GDH kit used; therefore, until more data are available on
the sensitivity of GDH testing, this approach remains an
interim recommendation. (B-II)

11. Polymerase chain reaction (PCR) testing appears to
be rapid, sensitive, and specific and may ultimately address
testing concerns. More data on utility are necessary before
this methodology can be recommended for routine testing.
(B-II)

12. Repeat testing during the same episode of diarrhea
is of limited value and should be discouraged (B-II).

Evidence Summary

Accurate diagnosis is crucial to the overall management of
this nosocomial infection. Empirical therapy without diag-
nostic testing is inappropriate if diagnostic tests are available,
because even in an epidemic environment, only approxi-
mately 30% of hospitalized patients who have antibiotic-as-
sociated diarrhea will have CDL." Efficiently and effectively
making the diagnosis of CDI remains a challenge to the cli-
nician and the microbiologist.

Since the original observations that C. difficile toxins are
responsible for antibiotic-associated colitis, most diagnostic



tests that have been developed detect the toxin B and/or toxin
A produced by C. difficile. Using an animal model and iso-
genic mutants of C. difficile, toxin B was demonstrated to be
the primary toxin responsible for CDL'” Initial tests were
performed using cell culture cytotoxicity assays for toxin B.
Subsequent tests have used antigen detection with EIA. Tests
detecting C. difficile common antigen (ie, GDH) have been
improved using EIA, compared with the older latex agglu-

" tination assays.”™''® Because of cost and turnaround time,
the focus of diagnostic testing has been on antibody-based
tests to identify the toxins. These tests are also easier to per-
form in the clinical laboratory. The sensitivity of these tests
is suboptimal when compared with more time-intensive
methodologies. Furthermore, toxin EIAs have suboptimal
specificity, which means that, because the great majority of
diagnostic samples will not have toxin present, the positive
predictive value of the results can be unacceptably low."""?
Culture followed by detection of a toxigenic isolate (ie, tox-
igenic culture) is considered the most sensitive methodology,
but it routinely takes 2-3 days and could take up to 9 days
to obtain results.'”""® Thus the optimal strategy to provide
timely, cost-effective, and accurate results remains a subject
of controversy.

Specimen collection and transport. The proper labora-
tory.specimen for.the.diagnosis.of C. difficile.infection is.a
watery, loose, or unformed stool promptly submitted to the
laboratory."%'"” Except in rare instances in which a patient
has ileus without diarrhea, swab specimens are unaccepta-
ble, because toxin testing cannot be done reliably. Because
10% or more of hospitalized patients may be colonized with
C. difficile,"'* evaluating a formed stool for the presence of
the organism or its toxins can decrease the specificity of the
diagnosis of CDL Processing a single specimen from a pa-
tient at the onset of a symptomatic episode usually is suf-
ficient. Because of the low increase in yield and the possi-
bility of false-positive results, routine testing of multiple stool
specimens is not supported as a cost-effective diagnostic
practice.'"®

Detection by cell cytotoxicity assay. Detection of neu-
tralizable toxin activity in stools from patients with antibiotic-
associated colitis was the initial observation that led to the
discovery that C. difficile is the causative agent of this infec-
tion.'® The presence or absence of the pathogenicity locus
(Paloc), a 19-kilobase area of the C. difficile genome that
includes the genes for toxins A and B and surrounding reg-
ulatory genes, accounts for the fact that most strains of C.
difficile produce either both toxins or neither toxin, although
an increasing number of strains are found to lack production
of toxin A."” Numerous cell lines are satisfactory for detection
of cytotoxin, but most laboratories use human foreskin fi-
broblast cells, on the basis of the fact that it is the most
sensitive cell line for detecting toxin at low titer (1:160 or
less).'*!

Using a combination of clinical and laboratory criteria to
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establish the diagnosis of CDI, the sensitivity of cytotoxin
detection as a single test for the laboratory diagnosis of this
illness is reported to range from 67% to 100%.>*'*
Detection by EIA for toxin A or toxins A and B. Com-
mercial EIA tests have been introduced that either detect toxin
A only or detect both toxins A and B. Compared with di-
agnostic criteria that included a clinical definition of diarrhea
and laboratory testing that included cytotoxin and culture,
the sensitivity of these tests is 63%—94%, with a specificity
of 75%-100%. These tests have been adopted by more than
90% of laboratories in the United States because of their ease
of use and lower labor costs, compared with the cell cytotoxin
assay. The toxin A/B assay is preferred because 1%—2% of
strains in the United States are negative for toxin A.'?
Detection by culture. Along with cytotoxin detection,
culture has been a mainstay in the laboratory diagnosis of
CDI and is essential for the epidemiologic study of isolates.
The description of a medium containing cycloserine, cefox-
itin, and fructose (CCFA medium) provided laboratories with
a selective culture system for recovery of C. difficile.'”* Ad-
dition of taurocholate or lysozyme can enhance recovery of
C. difficile, presumably because of increased germination of
spores.'” Optimal results require that culture plates be re-
duced in an anaerobic environment prior to use. The strains
produce flat, yellow, ground glass—appearing colonies with a

surrounding yellow halo in the medium. The colonies have
a typical odor and fluoresce with a Wood’s lamp."* Addi-
tionally, Gram stain of these colonies must show typical moz-
phology (gram-positive or gram-variable bacilli) for C. dif-
ficile. Careful laboratory quality control of selective media for
isolation of C. difficile is required, as there have been varia-
tions in the rates of recovery with media prepared by differ-
ent manufacturers, With experience, visual inspection of bac-
terial colonies that demonstrate typical morphology on agar
and confirmation by Gram stain usually is sufficient for a
presumptive identification of C. difficile. Isolates not fitting
these criteria can be further identified biochemically or by
gas chromatography.

Detection by tests for C. difficile common antigen (GDH).
The initial test developed to detect GDH was a latex agglutinin
assay. It had a sensitivity of only 58%—68% and a specificity
of 94%-98%.>'* The latex test for C. difficile~associated an-
tigen, therefore, is not sufficiently sensitive for the routine
laboratory detection of CDI, even though it is rapid, relatively
inexpensive, and specific. Use of this test provides no infor-
mation regarding the toxigenicity of the isolate, nor does it
yield the isolate itself, which would be useful for epidemio-
logic investigations.

Several assays for GDH have been developed using EIA
methodology. These newer assays show a sensitivity of 85%—
95% and a specificity of 89%—-99%. Most importantly, these
tests have a high negative predictive value, making them use-
ful for rapid screening, if combined with another method
that detects toxin."”*'* Several 2-step algorithms have been
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TABLE 2. Summary of Infection Control Measures for the Prevention of Horizontal Transmission of Clostridium difficile
Strength of
Variable recommendation Reference(s)
Hand hygiene A-TI
Contact precautions
Glove use A-1 Johnson et al**
Gowns B-III
Use of private rooms or cohorting C-I
Environmental cleaning, disinfection, or use of disposables
Disinfection of patient rooms and environmental surfaces B-II
Disinfection of equipment between uses for patients C-1I1 Brooks et al”
Elimination of use of rectal thermometers B-II Mayfield et al,” Wilcox et al”®
Use of hypochlorite (1,000 ppm available chlorine) for disinfection B-II

developed that are based on the use of this test,''®!!%!26124123
They all use the GDH test for screening in which a stool
sample with a negative assay result is considered negative for
the pathogen but a positive assay result requires further test-
ing to determine whether the C. difficile strain is toxigenic.
The confirmatory test has primarily been a cell cytotoxin
assay.''®1%12 Tt is also possible to use a toxin A/B EIA or
culture with cytotoxin testing as the confirmatory test, al-
though the limited sensitivity of the toxin EIA is problematic.
One of the more recent studies performed 2-step testing of

colonoscopy) or by histopathologic examination. However, di-
rect visualization using any of these techniques will detect
pseudomembranes in only 51%-55% of CDI cases that are
diagnosed by combined clinical and laboratory criteria that
include both a culture positive for C. difficile and a positive
stool cytotoxin test result’ Pseudomembranous colitis has
been used as a marker of severe disease, as has CT scanning.
Abdominal CT scanning may facilitate the diagnosis of CDI
but this methodology is neither sensitive nor specific.”

5,887 specimens at 2 different hospitals. The GDH test result
was positive for 16.2% of specimens at one hospital and
24.7% of specimens at the other. Therefore, 75%—-85% of the
samples did not require that a cell cytotoxin assay be per-
formed, at a cost savings of between $5,700 and $18,100 per
month.'® Another recent study tested 439 specimens using
GDH screening with cell cytotoxicity assay for confirma-
tion.”® The comparator test in this study was culture with
cell cytotoxin assay. The GDH test identified all samples that
were culture positive. The sensitivity of the 2-step algorithm
was 77%, and the sensitivity of culture was 87%. Another
recent study comparing GDH EIA with culture, PCR, and
toxin EIA found that only 76% of specimens that were culture
positive for C. difficile and only 32% of culture-positive spec-
imens in which toxin genes were detected tested positive for
GDH using an insensitive confirmatory toxin A assay.”™ Al-
though most studies have shown a high negative predictive
value for the GDH assay, some studies have questioned its
sensitivity. PCR tests for toxigenic C. difficile in stool samples
are now available commercially from several manufacturers,
and this may be a more sensitive and more specific approach,
but more data on utility are necessary before this method-
ology can be recommended for routine testing. Currently
there is no testing strategy that is optimally sensitive and
specific and, therefore, clinical suspicion and consideration
of the patient risk factors are important in making clinical
decisions about whom to treat.

Other test methodologies. Pseudomembranous colitis can
only be diagnosed by direct visualization of pseudomembranes
on lower gastrointestinal endoscopy (either sigmoidoscopy or

III. WHAT ARE THE MOST IMPORTANT
INFECTION CONTROL MEASURES

TO IMPLEMENT IN THE HOSPITAL
DURING AN OUTBREAK OF CDI?

A. Measures for Healthcare Workers, Patients, and Visitors
Recommendations

13. Healthcare workers and visitors must use gloves
(A-I) and gowns (B-III) on entry to a room of a patient
with CDL

14. Emphasize compliance with the practice of hand
hygiene (A-II).

15, In a setting in which there is an outbreak or an
increased CDI rate, instruct visitors and healthcare workers
to wash hands with soap (or antimicrobial soap) and water
after caring for or contacting patients with CDI (B-III).

16. Accommodate patients with CDI in a private room
with contact precautions (B-III). If single rooms are not
available, cohort patients, providing a dedicated commode
for each patient (C-III).

17. Maintain contact precautions for the duration of
diarrhea (C-III).

18. Routine identification of asymptomatic carriers for
infection control purposes is not recommended (A-IIT) and
treatment of such identified patients is not effective (B-I).

Evidence Summary

Prevention of C. difficile acquisition can be categorized into
2 strategies; preventing horizontal transmission, to minimize



exposure; and decreasing the risk factors for patients to de-
velop C. difficile infection, if exposure has occurred.” This
section will focus on prevention of horizontal transmission,
There are 3 ways in which patients may be exposed to C.
difficile in the hospital milieu: (1) by contact with a healthcare
worker with transient hand colonization, (2) by contact with
the contaminated environment, or (3) by direct contact with
a patient with CDI. The rate of acquisition during hospital-
ization increases linearly with time and can be as high as 40%
after 4 weeks of hospitalization.”” There may not be a single
method that is effective in minimizing exposure to C. difficile,
and a multifaceted approach is usually required.”**® Differ-
ent methods may be more or less effective in different in-
stitutions, depending on the local epidemiology and the avail-
able resources (Table 2).

Hand hygiene. Hand hygiene is considered to be one of
the cornerstones of prevention of nosocomial transmission
of C. difficile, as it is for most nosocomial infections. Several
studies have documented the reduction of rates of hospital-
acquired infection by improvement in the compliance with
hand washing by healthcare workers between episodes of
contact with patients.”” Unfortunately, many studies have
also documented low rates of hand washing by healthcare
workers.””'*® The advent of alcohol-based hand antiseptics
was- greeted-with-great-optimism-as-a-breakthrough for.im-
proving compliance with hand hygiene,"”'*" These alcohol-
based antiseptics are popular because of their effectiveness in
reducing hand carriage of most vegetative bacteria and many
viruses, their ease of use at the point of care, and their ability
to overcome the relative inaccessibility of hand washing fa-
cilities in" many institutions.

However, C. difficile, in its spore form, is also known to
be highly resistant to killing by alcohol."! Indeed, exposing
stool samples to ethanol in the laboratory facilitates isolation
of C. difficile from these specimens.'* Therefore, healthcare
workers who decontaminate their hands with alcohol-based
products may simply displace spores over the skin surface,
as opposed to physically removing C. difficile spores by me-
chanical washing with soap and running water. This could
potentially increase the risk of transferring this organism to
patients under their care. Several studies have not demon-
strated an association between the use of alcohol-based hand
hygiene products and increased incidence of CDI. Gordin et
al'*® assessed the impact of using an alcohol-based hand rub
on rates of infection with methicillin-resistant Staphylococcus
aureus, vancomycin-resistant Enterococcus, and CDI 3 years
before and after implementation. After implementation, a
21% reduction was observed in the rate of methicillin-resis-
tant S, aureus infection, and a 41% decrease in the rate of
vancomycin-resistant Enterococcus infection. The incidence of
CDI was essentially unchanged and did not increase with the
implementation of alcohol-based hand rub,

A recent study compared use of alcohol-based products
with other methods of hand hygiene."* This study assessed
the efficacy of different hand washing methods for removal
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of a nontoxigenic strain of C. difficile. Although there is a
theoretical potential for alcohol-based hand hygiene products
to increase the incidence of CDI because of their relative
ineffectiveness at eliminating spores from the hands, there
has not been any clinical evidence to support this thus far.

McFarland et al' suggested that chlorhexidine containing
antiseptic was more effective than plain soap for removing
C. difficile from the hands of healthcare workers. They found
that C. difficile persisted on the hands of 88% of personnel
(14 of 16) who had washed with plain soap (as determined
by culture). Washing with 4% chlorhexidine gluconate re-
duced the rate to 14% (1 of 7 personnel). Another study
involving experimental hand seeding with C. difficile showed
no difference between bland soap and chlorhexidine gluco-
nate in removing C. difficile from hands."*

Contact precautions. The use of additional isolation
techniques (contact precautions, private rooms, and cohort-
ing of patients with active CDI) has been employed for control
of outbreaks, with varied success.”*"*"*® Contact precautions
include the donning of gowns and gloves when caring for
patients with CDL'*® These measures are based on the premise
that patients with active CDI are the primary reservoir for
spread of disease within the institution. There is ample evi-
dence for the contamination of personnel’'s hands with C.
difficile spores.*® Hence, the use of gloves in conjunction

with hand hygiene should decrease the concentration of C.
difficile organisms on the hands of healthcare personnel. A
prospective controlled trial of vinyl glove use for handling
body substances showed a significant decline in CDI rates,
from 7.7 cases per 1,000 discharges before institution of glove
use-to-1.5-cases per-1;000-discharges-after institution-of glove
use (P = .015),”" In addition, the use of gowns has been
promoted because of potential soiling and contamination of
the uniforms of healthcare personnel with C. difficile. C. dif-
ficile has been detected on nursing uniforms, but a study
found no evidence of the uniforms being a source of trans-
mission to patients.'”

Cartmill and colleagues™ achieved a reduction in the num-
ber of new C. difficile cases by using an aggressive policy of
increasing the number of diarrheal stools cultured for C.
difficile, instituting contact precautions early, treating CDI
patients with vancomycin, and disinfecting environmental
surfaces with a hypochlorite solution. Placing the focus for
control measures on clinically symptomatic patients with CDI
was successful in this institution, which supports the hy-
pothesis that patients with diarrhea, who are known to have
the highest number of organisms in their stools and in their
immediate hospital environment, are the most likely source
of nosocomial transmission.

Facilities. Improving the hospital layout can enhance the
effectiveness of infection control measures. In a cohort study
of nosocomial acquisition of CDI, there were higher acqui-
sition rates in double rooms than in single rooms (17% vs
7%; P = .08) and a significantly higher risk of acquisition
after exposure to a roommate with a positive culture result.'
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The importance of adequate hospital facilities was highlighted
in a study comparing CDI rates in 2 Norwegian hospitals.”*
These 2 hospitals were comparable in size and had similar
clinical departments. However, the hospitals differed in their
physical infrastructure, bed occupancy rate, and antibiotic
utilization pattern. The older hospital had fewer single rooms
and a higher bed occupancy rate but a lower rate of use of
broad-spectrum antibiotics, compared with the modern hos-
pital. The incidence of CDI was lower in the modern hospital
than in the older hospital. However, this study was limited
by alack of description of patient demographic characteristics
and other risk factors that may impact CDI rates. Further-
more, there may have been a higher rate of case finding in
the older institution than in the modern hospital, because
the incidence of patient testing was consistently higher in the
older hospital during the study period.

In a systematic review of the architecture of hospital fa-
cilities and nosocomial infection rates, there was a lack of
compelling evidence that a reduction in nosocomial infections
could be attributable to improvement in hospital patient
rooms.'™ In 8 studies reviewed, 3 studies documented a sta-
tistically significant decrease in the incidence of nosocomial
infections after the architectural intervention, whereas 5 stud-
ies showed no difference.”™ It is difficult to assess the effect
of improvements-in-hospital design-and. renovation. on the
incidence of nosocomial infections. These studies are often
nonrandomized, historical cohort studies that examine the
incidence of specific nosocomial infections before and after
the intervention. The American Institute of Architects rec-
ommends single-patient rooms in new construction, as well
as in renovations.'**

Healthcare worker carriage, Cases of nosocomial ac-
quisition of C. difficile by healthcare workers have been
reported.””™'** Two prospective studies indicate, however,
that C. difficile poses little risk to the healthcare worker. In
a l-year prospective case-control study in which 149 patients
with CDI were identified, rectal swab specimens from 68 per-
sonnel (54 nurses and 14 physicians) revealed only 1 em-
ployee (1.5%) colonized with C. difficile.” A colonization rate
of 1.7% was found among medical house staff."”” Therefore,
it is rare that healthcare workers acquire C. difficile; never-
theless, they can serve as primary transmitters of C. difficile
by way of transient hand contamination.

Identification and treatment of asymptomatic patient car-
riers. In institutions with higher rates of CDI (7.8-22.5
cases per 1,000 discharges), the number of asymptomatically
colonized patients has been found to be considerably higher
than the number with CDL.""**'** The rationale for identifying
and treating these asymptomatic patients is that they poten-
tially serve as a reservoir for horizontal spread of C. difficile
to other patients, either by way of the environment or by
way of the hands of medical personnel. Delmee et al'® dem-
onstrated a significant reduction in new C. difficile infections
in a leukemia unit after institution of oral vancomycin treat-
ment (500 mg 4 times daily for 7 days) for asymptomatically
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colonized patients, combined with extensive environmental
renovation and cleaning. In contrast, metronidazole therapy
was ineffective in reducing the incidence of CDI when ad-
ministered to all C. difficile carriers in a chronic-care facility,
even when contact precautions and antibiotic restriction were
used concurrently.'®

One prospective trial showed no significant reduction in
the incidence of C. difficile carriage after therapy with oral
metronidazole, compared with placebo, whereas 9 of 10 pa-
tients treated with vancomycin became culture negative for
C. difficile after treatment.’ On day 70 of follow-up, however,
4 of 6 patients who had initial clearance with vancomycin
treatment were positive for C. difficile (including 1 patient
who developed CDI), whereas only 1 of 9 placebo-treated
patients remained positive for the pathogen (P < .05).

Thus, treatment of asymptomatic C. difficile carriers is ef-
fective when vancomycin is used, but patients treated with
vancomycin may be at increased risk for reinfection or pro-
longed carriage after treatment is stopped. The efficacy of
using vancomycin treatment for asymptomatic carriers as a
control measure to interrupt hospital transmission has not
been established. Similarly, it has been suggested that iden-
tification of asymptomatic carriers and institution of more
stringent barrier precautions may be useful in interrupting
an-outbreak,.but.there are.no.available data to_support_such

a measure.

B. Environmental Cleaning and Disinfection
Recommendations

19. Identification and removal of environmental sources
of C. difficile, including replacement of electronic rectal
thermometers with disposables, can reduce the incidence
of CDI (B-II).

20. Use chlorine-containing cleaning agents or other
sporicidal agents to address environmental contamination
in areas associated with increased rates of CDI (B-II).

21. Routine environmental screening for C. difficile is
not recommended (C-III).

Evidence Summary

The true extent of the contribution of the healthcare environ-
ment to infection transmission remains controversial. How-
ever, for bacteria that resist desiccation, there is much evidence
that the environment is an important source of nosocomial
infection.'” C. difficile spores can survive in the environment
for months or years and can be found on multiple surfaces in
the healthcare setting."**'**'** The rate of recovery of C. difficile
from the environment is increased if media that encourage
spore germination—for example, media containing lyso-
zyme—are used.”” Interestingly, epidemic strains of C. difficile
have a greater sporulation capacity in vitro than do nonout-
break strains.'” Studies have found that the rate of environ-
mental contamination by C. difficile increases according to the
carriage and symptom status of the patient(s): it was lowest in



rooms of culture-negative patients (fewer than 8% of rooms),
intermediate in rooms of patients with asymptomatic C. difficile
colonization (8%-30% of rooms), and highest in rooms of
patients with CDI (9%-50% of rooms)."*** Also, a study found
that the incidence of C. difficile infection correlated significantly
with the environmental prevalence of C. difficile on one hospital
ward (r = 0.76; P < .05) but not another (r = 0.26; P> .05),
possibly because of confounding factors.”” Environmental
contamination has been linked to the spread of C. difficile by
way of contaminated commodes,"””” blood pressure cuffs,'®®
and oral and rectal thermometers.”*'¥** Replacement of elec-
tronic thermometers with single-use disposable thermome-
ters has been associated with significant reductions in CDI
incidence.” 1%

There is evidence that the environmental prevalence of C.
difficile can affect the risk of CDI, and may not simply reflect
the prevalence of symptomatic disease. Samore and col-
leagues™ showed that the environmental prevalence of C. dif-
ficile correlated with the extent of contamination of healthcare
workers hands by this bacterium. Furthermore, there are sev-
eral reports that interventions to reduce environmental con-
tamination by C. difficile have decreased the incidence of
infection.”®” Kaatz and colleagues'® found that phosphate
buffered hypochlorite (1,600 ppm available chlorine; pH, 7.6)

—was-more-cffective-than-unbuffered-hypechlorite-(500-ppm
available chlorine) at reducing environmental levels of C.
difficile. Introduction of cleaning with a hypochlorite-based
solution (5,000 ppm available chlorine) was also associated
with reduced incidence of CDI in a bone marrow transplant
unit where there was a relatively high infection rate.”® The
incidence of CDI increased almost to the baseline level after
the reintroduction of use of the original quaternary ammo-
nium compound cleaning agent. However, the environmental
prevalence of C. difficile was not measured in this study, and
the results were not reproducible with patients on other units,
possibly because of the low prevalence of infection. Wilcox
et al”® used a 2-year crossover study design to demonstrate a
significant correlation between the use of a cleaning agent
containing chlorine (dichloroisocyanurate; 1,000 ppm avail-
able chlorine) and a reduction in the incidence of CDI on 1
of the 2 hospital wards that were examined. Although it is
likely that higher concentrations of available chlorine within
the range of 1,000-5,000 ppm are more reliably sporicidal
than lower concentrations, the potential disadvantages (eg,
causticity to surfaces, complaints from personnel about the
odor, and possible hypersensitivity) should be balanced
against the potential advantages in particular settings (eg,
environmental cleaning interventions may have their greatest
impact in settings with the highest baseline rates). Therefore,
depending on such factors, the concentration of available
chlorine should be at least 1,000 ppm and may ideally be
5,000 ppm. A recent report highlighted the use of vaporized
hydrogen peroxide to reduce the level of environmental con-
tamination by C. difficile. The prevalence of C. difficile was
significantly reduced (to a recovery level of 0) after hydrogen
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peroxide use, albeit from a low level (5%), possibly because
of former hypochlorite based cleaning; the incidence of CDI
decreased, although not significantly.'”® Unfortunately, prac-
tical considerations (the need to seal rooms and to have access
to specialized equipment) and the cost limit the applicability
of this approach to environmental decontamination.

A wide range of disinfectants suitable for decontamination
of instruments (eg, endoscopes) or the environment have in
vitro activity against C. difficile spores."*"'>'7"""” With the
exceptions noted above, comparative data on the in situ ef-
ficacy of these disinfection options are lacking. The efficacy
of cleaning is critical to the success of decontamination in
general, and thus user acceptability of disinfection regimens
is a key issue. Endoscopes have not been implicated in the
transmission of C. difficile, but spread by means of this mech-
anism is preventable by careful cleaning and disinfection with
2% alkaline glutaraldehyde.” In vitro data show greater C.
difficile sporicidal activity as the concentration of free chlorine
increases with acidified bleach, but practical issues may limit
the use of such products for routine cleaning. A study found
that working-strength concentrations of 5 different cleaning
agents inhibited growth of C. difficile cultures in vitro.'® How-
ever, only chlorine-based cleaning agents used at the rec-
ommended working concentrations were able to inactivate
C.-difficile spores.-Also, in.vitro-exposure-of epidemic-C. dif-

ficile strains, including NAP1/BI/027, to subinhibitory con-
centrations of non—chlorine-based cleaning agents (detergent
or hydrogen peroxide) significantly increased sporulation ca-
pacity; this effect was generally not seen with chlorine-based
cleaning agents.'”'”” These observations suggest the possi-
bility that some-cleaning agents, if allowed to-come into-con-
tact with C. difficile in low concentrations, could promote
sporulation and, therefore, the persistence of the bacterium
in the environment.

Use of chlorine-containing cleaning products presents
health and safety concerns, as well as compatibility challenges
that need to be assessed for risk. However, current evidence
supports the use of chlorine-containing cleaning agents (with
at least 1,000 ppm available chlorine), particularly to address
environmental contamination in areas associated with en-
demic or epidemic CDI. Routine bacteriological surveillance
of the environment is generally unhelpful, largely because it
has not been possible to establish threshold levels associated
with increased risk of clinical infection, but it may be useful
for ascertaining whether cleaning standards are suboptimal,
notably in a setting experiencing an outbreak or where C.
difficile is hyperendemic.

C. Antimicrobial Use Restrictions

Recommendations

22. Minimize the frequency and duration of antimicro-
bial therapy and the number of antimicrobial agents pre-
scribed, to reduce CDI risk (A-II).

23. Implement an antimicrobial stewardship program
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(A-II). Antimicrobials to be targeted should be based on
the local epidemiology and the C. difficile strains present,
but restricting the use of cephalosporin and clindamycin
(except for surgical antibiotic prophylaxis) may be partic-
ularly useful (C-III).

Evidence Summary

Most studies have determined that the great majority of pa-
tients with CDI have had prior exposure to antimicrobial
agents. In a recent study, 85% of patients with CDI had
received antibacterial therapy within the 28 days prior to the
onset of symptoms.'”* The widespread use of antimicrobial
agents and the propensity for polypharmacy means that the
accurate quantification of the CDI risk associated with specific
antibiotics is very difficult. An greater number of antimicro-
bial agents administered, a greater number of doses, and a
greater duration of administration have been associated with
increased risk of CDI>#!*%17777 Antibiotic risk studies and
prescribing intervention studies frequently do not consider
exposure to C. difficile when assessing outcomes. Thus, efforts
to demonstrate the effects of restriction of antibiotics may
be confounded by infection control interventions that affect
the risk of acquiring C. difficile.

Limitation or restriction of use of antimicrobial agents that
—are-found-to-be-associated-with-inereased-GCDl-rates-is-an
intuitively attractive approach to reducing infection rates.
However, there are few sound studies that clearly demonstrate
the successful implementation of antibiotic prescribing in-
terventions, notably in terms of their effectiveness at reducing
CDI. A recent Cochrane systematic review by Davey and col-
leaguies'” examined the effectiveness of interventions to im=
prove antibiotic prescribing practices for hospital inpatients.
It analyzed relevant randomized and quasi-randomized con-
trolled trials, controlled before-and-after studies, and inter-
rupted time-series studies (with at least 3 data points before
and after implementation of the intervention). Of 66 iden-
tified intervention studies that contained interpretable data,
5 (all interrupted time-series) reported outcome data re-
garding occurrence of CDI.""** Three of these found sig-
nificant reductions in CDI incidence,'”"® and 2 interrupted
time-series showed weak or nonsignificant evidence for a de-
crease in incidence.'*'®

Climo et al'* observed a sustained decrease in the incidence
of CDI after the prescribing of clindamycin was restricted
(11.5 cases per month prior to restriction, compared with
3.33 cases per month after restriction; P < .001). By contrast,
the incidence of CDI was increasing by 2.9 cases per quarter
before the restriction of clindamycin use. Similarly, Pear and
colleagues'” found that, before clindamycin restriction, the
CDI rate was increasing (mean incidence, 7.7 cases per
month; P < .001), and after restriction the incidence suddenly
decreased (mean incidence, 3.68 cases per month (P =
.041), and there was a sustained reduction averaging 0.32
cases per month (P = .134). Furthermore, regression analysis
showed a significant relationship between the amount of clin-

MAY 2010, VOL. 31, NO, §

damycin being prescribed per unit time and the incidence of
CDI. Carling et al’*' examined the effectiveness of an anti-
microbial management team that focused on 3 interventions
to alter prescribing patterns: choice, shorter duration of an-
tibiotic therapy (ie, stop therapy after 2-3 days if there was
no confirmed infection), and switching from intravenous to
oral formulations. Prescribing of third-generation cephalo-
sporins (and aztreonam) was targeted, and over 6 years it
decreased from 24.7 to 6.2 defined daily doses per 1,000 pa-
tient-days (P < .0001). The multidisciplinary antibiotic stew-
ardship program had no impact on the prevalence rates of
vancomycin-resistant Enterococcus infection or methicillin-
resistant S. aureus infection but did significantly reduce the
rates of CDI (P = .002) and antibiotic-resistant gram-neg-
ative bacterial infections (P = .02).

However, it is important to emphasize that, for a significant
decrease in the incidence of CDI to be realized, reducing the
use of antimicrobial agents that are associated with a high
CDI risk is necessary, as opposed to simply making lower-
risk agents available on the formulary. One study found that
introduction of piperacillin-tazobactam onto the formulary
for a large Elderly Medicine unit was not associated with a
significant reduction in the CDI rate.'® However, once ce-
fotaxime was replaced by piperacillin-tazobactam, CDI rates

~decreased-in-4-of-5-wards-and-overall-by-52%-(P.<-.008).

Unintentional restriction of piperacillin-tazobactam, conse-
quent to manufacturing difficulties, led to a 5-fold rise in
cefotaxime prescribing, and CDI rates increased from 2.2 to
5.1 cases per 100 admissions (P < .01). Similar observations
that a piperacillin-tazobactam shortage led to increased pre-
scribing of cephalosporins (ceftriaxone and cefotetan) and
higher CDI rates have also been reported elsewhere.'

As reports of increasing incidence and more-severe CDI
associated with the highly fluoroquinolone-resistant NAP1/
BI/027 strain continue to mount, several investigators have
addressed the issue of antimicrobial restriction as a means of
controlling this strain. A reduction in overall antimicrobial
use has played a role in controlling at least 2 large institutional
outbreaks caused by this strain.**'* However, other outbreaks
appear to have come under control through the application
of infection control measures alone.” There are limited data
on whether restriction of a specific fluoroquinolone, or re-
striction of the entire class, can favorably impact increased
rates of CDI due to NAP1/BI/027. In an early single-hospital
outbreak caused by NAP1/BI/027 and reported by Gaynes et
al,'™ it appeared that a switch from levofloxacin to gatiflox-
acin as the formulary drug of choice precipitated the out-
break; when the formulary drug of choice was switched back
to levofloxacin, the outbreak ceased. Moreover, a case-control
study showed an association between CDI and gatifloxacin
exposure, leading the authors to propose that gatifloxacin is
a higher-risk antimicrobial than levofloxacin. However, in a
similar scenario in which an outbreak occurred following a
formulary switch from levofloxacin to moxifloxacin as the
drug of choice, reverting to levofloxacin was not associated



with a decrease in CDL'* Given that the NAP1/B1/027 strain
has increased resistance to fluoroquinolones as a class, rather
than to one specific agent, it is unlikely that restricting the
use of a specific fluoroquinolone would reduce CDI rates to
the same level that could be achieved if use of all members
of the class were restricted, Nonetheless, there is currently
insufficient evidence to recommend restriction of use of a
specific fluoroquinolone or the fluoroquinolone class for the
control of CDI, other than as part of a reduction in overall
antimicrobial use.'®

D. Use of Probiotics
Recommendation

24. Administration of currently available probiotics is
not recommended to prevent primary CDI, as there are
limited data to support this approach and there is a po-
tential risk of bloodstream infection (C-III).

Evidence Summary

For many years, administration of probiotics has been ad-
vocated as a preventive measure for patients receiving anti-
biotics. Until recently, no individual study had shown pro-
biotics to be effective in the prevention of CDI. It is doubtful
whether meta-analyses are acceptable, given the diversity of
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tiate empirical treatment as soon as the diagnosis is sus-
pected (C-III).

27. If the stool toxin assay result is negative, the decision
to initiate, stop, or continue treatment must be individ-
ualized (C-III).

28. If possible, avoid use of antiperistaltic agents, as they
may obscure symptoms and precipitate toxic megacolon
(C-III).

29. Metronidazole is the drug of choice for the initial
episode of mild-to-moderate CDI. The dosage is 500 mg
orally 3 times per day for 10-14 days. (A-I)

30. Vancomycin is the drug of choice for an initial ep-
isode of severe CDI. T