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Objectives

« Explore the changing epidemiology of C.
difficile in hospitals, long term care, and the
community

» Describe new approaches toward diagnostic
stewardship that include actions of medicine,
nursing, environmental services, microbiology,
pharmacy, and infection prevention.

 Discuss specific infection and environmental
control strategies that have, or will have,
important impacts on patient safety



Disclosure

* Funding from Pfizer to study community
burden of diarrhea in the Louisville
community



Impact of C. difficile- Historic
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billion in excess costs, and
9,000 deaths annually

Bl Any listed diagnoses
@ Primary diagnosis

« Hospital-acquired, post-
discharge (up to 4 weeks):
50,000 cases, $0.3 billion in
excess costs, and 3,000
deaths annually

« Nursing home-onset: 263,000
1997 1998 1393 2000 2001 2002 2003 2004 2005 2006 2007 cases, $22 billion in excess
costs, and 16,500 deaths
annually

Campbell et al. Infect Control Hosp Epidemiol. 2009:30:523-33. Dubberke et al. Emerg Infect Dis. 2008;14:1031-8.
Dubberke et al. Clin Infect Dis. 2008;46:497-504. Elixhauser et al. HCUP Statistical Brief #50. 2008.



Impact of C. difficile-The Present

Clostridioides (Clostridium) difficile infection (CDI) is the leading
cause of health care-associated infections in the US

Accounts for 15% to 25% of healthcare-associated diarrhea
cases in all health care settings, with 453,000 documented
cases of CDI and 29,000 deaths in the US in 2015

Acquisition of C. difficile as a health care-associated infection
(HAI) is associated with increased morbidity and mortality.

Significant burden by increasing the length of hospital stay,
readmission rates, and cost.

The cost of hospital-associated CDI ranges from $10,000 to
$20,000 per case and $500 million to $1.5 billion per year
nationally.



Impact of C. difficile-The Present

 Classified by CDC as urgent health threat

« 34% of cases reported through EPI sites were
classified as community-onset. Louisville data
are similar. Highest rates identified in LTC.

* Healthcare contact has been an historic risk
factor, but significant numbers of community-
onset/community-associated have no reported
contact with healthcare

 Testing for C. difficile organism is not exact so
differentiating C. difficile infection (CDI) from C.
difficile organism recognition is challenging



Pathogenesis of CDI
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Pathogenesis of CDI




Pathogenesis of CDI
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Flora & Mucosa C diff Colonization




Pathogenesis of CDI

Normal Colonic Abnormal Flora & C diff Production
Flora & Mucosa C diff Colonization of Toxins A & B




Pathogenesis of CDI
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Diagnostic Stewardship

Presence of C. difficile in a stool specimen does not
mean CDI is present

Testing criteria
Clinical relevance of the results
Action

Tension is when to test (C. difficile infection) suspected,
when not to test (no diarrhea), and what to do when
results are negative for CDI is still suspected

We do not know how often colonization is present nor
do we understand the full spectrum of the disease
(CDI)

What impact does nursing documentation play?



. difficile test algorithms used In
Louisville Hospitals

Algorithm 1 Algorithm 2 Algorithm 3

Stool Specimen | Stool Specimen | Stool Specimen

EIA-Toxin/GDH
NAAT
NAAT - \
GDH + GDH + Toxin - GDH - W
or . .
Toxin + GDH- Toxin + Toxin - Positive Negative
Report Report l
Positive Negative Positive Negative EIA-Toxin
/ Report Negative
Positive Negative
Report Positive Report Negative ¢ ¢

Report
Report Report Pos’i)tive Report Results for

Positive Negative Physician
Interpretation

Abbreviations
NAAT= Nucleic Acid Amplification Technique
EIA= Enzyme Immunoassay

GDH= Glutamate Dehydrogenase

CDI= Clostridium difficile infection




Algorithm for C. difficile Testing

Patient with
clinically-significant
diarrhea (3 or more loose @~———»
stools per day during the
prior 24-48 hours

l YES

NO Observe for 24 hours to assess for persistence of diarrhea.

Avoid testing for C. difficile unless symptoms persist or

additional symptoms develop consistent with CDI (e.g.,
leukocytosis, abdominal pain, fever)

YES . . .
Has patient been taking laxatives, medication known if\ttz'r’vf:?ig‘rl\ist’hgte ,ﬂgatﬂ,?,ggﬂfi’;hﬁ:,
to result in diarrhea, or new initiation of tube feeds dsrvhias i ceder toygauge clinicagl
e . -
or nutritional supplements for the past 24-72 hours? response prior to C. difficile testing
.
\J
Order a single stool specimen for C. difficile.
Place the patient in Contact Precautions due to
diarrhea of unknown etiology until results <
from stool specimen return or until C. difficile
is ruled out by ordering clinician
i NEGATIVE
o _ Is there an alterative diagnosis
C. difficile test results o that may explain diarrhea
i
POSITIVE NO l i YES

apps on e Stop Contact Precautions if
continue Contact Precautions and If C. difficile is clinically suspected non-infectious etiologies have been

treatment for CDI as ordered. despite one negative test, a second i
DO NOT send a followup C. difficile noey betsentt to vﬂlda(t:tle)lempmc Preizljg:nzt-tocgg\::rl:f cst:?\?adcatr\cflvith
stool specimen as a test of cure FEARMESIE oy patient body fluids



Nursing Documentation

Differences between loose stool event and
diarrhea

How is diarrhea defined?
How is an individual stool event evaluated?

Electronic health records may limit
documentation options

Documentation practices (e.g., document
once per shift) may fail to capture presence
of diarrhea



BRISTOL STOOL CHART

Separate hard lumps Very constipated

Lumpy and sausage like Slightly constipated

Asausage shape with aacks inthe surface ~ Normal

Like a smooth, soft sausage or snake Normal
Soft blobs with clear-cut edges Lacking fibre
Mushy consistency with ragged edges Inflammation

Liquid consistency with no solid pieces Inflammation




Epidemiology: Risk Factors

Antimicrobial exposure
Acquisition of C. difficile
Advanced age
Underlying iliness
Immunosuppression
Tube feeds

Gastric acid suppression



What We Do Not Know/Understand

* Incidence of C. difficile colonization in the
population

 Risk factors for C. difficile acquisition in
absence of healthcare contact

« Recurrent disease

» Impact of diet on acquisition, development
of disease recurrence



What We Do Know

Fecal-oral transmission of the organism
Environmental reservoir

Hand contamination of HCW and/or the
patient is transmission opportunity

Acquisition of the organism may not result
in immediate infection. Evidence of C.
difficile + may lead to CDI+ at differing
times in different patients and population

Treatment must be confined to those with
CDI and not necessarily those CD+



Infection Control and CDI
Diagnostic Stewardship (to test or not)

Identification of the organism

Infection versus presence of the organism
without signs/symptoms of infection

Isolation

Antimicrobial Stewardship (to treat or not)
Environmental infection control

Hand hygiene

Clear recognition of fecal-oral pathway as
part of patient care



Infection Control and CDI
Diagnostic Stewardship (to test or not)

— Testing algorithm

 Flaws

— Lack of definitions (e.g., what constitutes ‘use of
laxatives, how to verify)

— Presence of CD+ (organism) in patients with diarrhea
with history of laxative use. If you do not recognize
possibility of both, then you may fail to isolate and even
fail to treat appropriately

— Failure to accurate identify presence of diarrhea

— Electronic health record system documentation may drive
errors just as efficiently as they drive accuracy

— May drive treatment without testing



Infection Control and CDI
* Infection versus presence of the organism
without signs/symptoms of infection

— Confusion regarding presence of C.difficile
(the organism) in the absence of symptoms

— To isolate or not

— Questions regarding acquisition of the
organism and its relationship to future
transmission

— Therefore, there is reason to consider
Isolation without treatment

* Prevents unrecognized environmental and hand
contamination



Infection Control and CDI
* Infection versus presence of the organism
without signs/symptoms of infection
— If we isolate, are we contributing to ‘isolation
fatigue™?
— How to educate staff at all levels
— Patient and family education
— Minimizing environmental contamination

— Can we introduce an environmental infection
control plan that is consistent and impactful
for CD+ (organism) and CDI



Infection Control and CDI
* |solation
— What are we trying to accomplish with
Isolation
« Consistent application

« Monitoring of adherence
« Staff feedback

— Insure isolation practices are consistent and
staff are trained



Infection Control and CDI
 Antimicrobial Stewardship (to treat or not)

— Diagnostic stewardship is critical. Avoiding
unnecessary testing (e.g., patient without
diarrnea [3 or more liquid stools in 24 hours],
not running test for cure following treatment).

— Accuracy in documentation

— When treated, make sure it is administered as
ordered

— Educating patient about recurrence
— Discussion about future antibiotic use



Infection Control and CDI
 Environmental infection control

— Disinfectant stewardship (5 rights)

« When to implement use of sporicidal agents

* Where to use the sporicide (e.g., locations,
equipment)

« How to mix
* How to apply
« Contact time

— New sporicides (e.g., NaDCC/hypochlorous
acid)

— Adjunctive technologies (e.g., UV, seli-
disinfecting surfaces)



The “Patient”

Recognize that this new

‘patient’ has relevant ‘body
systems’
* Respiratory

+ Circulatory

EI:I

» @Gastrointestinal
e waste
* Integument/Skin

» surfaces and
D D equipment




Infection Control and CDI
* Hand hygiene
— Common sense approach

If hands are visibly soiled (or if likelihood) then use
soap and water handwash.

If patients have CDI, then diarrhea present and
opportunity for hand contamination is present

Contact with patient should include use of gloves
Handwash after glove removal

If soap and water not available, then continue with
standard practices of using alcohol-based hand rub. If
handwash facilities available, use as primary approach.

Review with all staff regarding removal of PPE and
hand hygiene between each PPE item removal



Infection Control and CDI

 Clear recognition of fecal-oral pathway as

part of patient care

— Think about care practices that enable movement of
stool/organisms to the patient’s mouth
« Oral medication
« Patient’s environment
» Oral care

— Recognize the current research regarding the impact
of antibiotics in food

— Recognize the questions regarding community-
onset/community-associated CDI without identified
risk factors



Infection Control and CDI

Continuing to isolate diarrhea of unknown
etiology until presumptive diagnosis

CDI cases: isolate until diarrhea resolution,
then consider continuing isolation for 2 or
more days due to continued presence of the
organism

Environmental cleaning then disinfection with
sporicidal agent (e.g., sodium hypochlorite,
nydrogen peroxide, hypochlorous acid)

Hand hygiene (wash, alcohol-based rub)
Patient and family education




Preventing Transmission of

Clostridium difficile in Healthcare Settings

mymwummﬁ should be collected and tested,
pecimens should be in a clean watertight container.
‘Share information regarding C-diff and

its transmission with patients. and their families.

impact on the Provide ongoing education regarding modes

facility. of infection transmission, rates of CDI, and

infection prevention interventions with patient care staff.

Insiruct patients and their families on

Include senior leadership in hand hygiene and personal hygiene.
Expand capacity through development of

infeection control iaison of links with
patient

care staff and utilize their assistance in

‘monitoring adherence fo preventive

practices such as isolation, hand hygiene,
and environmental cleanliness.

Instruct patients and families regarding the
importance of daily bathing and
provide assistance as needed.

Communicate expectation of support and
accountability regarding prevention activities to
key leadership and provide concrete examples of
ways they can suppul infecton prevenbon

Intensify education to elinicians in
the event increased rates are identified.

Conduct facility-wide COI surveillance

Environmental
and analyze and report CDI data

surfaces and equipment must be thoroughly
cleaned and disinfected to remove andior kill spores.

-

Farwlnedatyclea-wolallmnuwm
address at least the following items: bed, bedrail
and patient fumiture like bedside & Wer—ihe-bed

Hthems s ovdence of oo kansmission,

consider
‘ ide product (e.g.,
sodium hypoch\cnle solution) for disinfection of the

Calculate he Reusable st be leaned and disinfected floor, o
o " - eusable equipment mu: isin (including sink, floor, tublshower, toilet), and ; o
‘CDI rates for each patient care area as well a an. between s when should be Work with environmental services to determine if
o caro area e patien possible patients frequently touchedsurfaces such as light swilches,

assigned to their own equipment.

nobs, eable: the sodium hypochiorite solution is to be used for

Ot e o ool s pbasihrr L€ (cuine clearsrg, terminal ceaning or boh and i

Provide and interventions to key itinvolves all patient rooms or only those with CDI

individuals and groups such as the . 3 nfravenous.flid pumps.

infection control commitiee, administration, Use individual bedside commodes for each patient. W sodium hypochrie soluon s used for

Ensure that personnel responsible f a sodium 5

medical staf. o staff, and envronmental ceaning an dinfection disinlection, ensure fha staff members

pharmacy and therapeutics commitiee. When bedside commode is used staff must have been appropriately rained understand how to mix, use and dispose of
use appropriate PPE and empty waste in a manner the solution. Bleach and water solution

Monitor for of splashing commode must be Use EPA-approved germicide for routine 'should provide at least 4800 ppm of

dleaned and disinfected. disinfocton during non-oulbreak siuatons. If available chiorine and a contact time of at
when
Network with m&‘ area infection

least one minute on non-porous surfaces
changing germicides, consider revising protocols shouid be achieved

, implementing use of hypochiorite solution or other
sponcidal agent for all rooms involving

patients with iarrhea).
Assess adequacy of room cleaning including

[preventionists as a means of &
e mpact of GOl 2cross he comvmanty Ensurs tathe laning processprotiits e ditycth
changed periodically. Buckels\obechedredlercmd;s

washed, and disinfected regularly

Consider using bleach wipes as
an adjunct o environmental
cleaning and disinfection; train
‘staff on their use including

Communicate openly with local
health department regarding CDI rates.
Evaluate equipment cleaning and disinfection procedures

contact ime :
Perform 1o ensure effective shared responsibilites instruction on how large of an area
i cars munds to kdendly (e.g., nursing cleans some items, environmental Monitor and enforce adherence to can be disinfected with a single:
mhaveﬁmheamamyhemmadhc{x corvicos claaring and disinioction procsas. wipe and potential adverse effects.
by personnel responsible for of the product, such as staining,
Consider expanding surveillance 1o include other categories & Y of cleani i comusion, and damage to
char i equipment.
of CDI patients, such as community-onset, healthcare-associated prior to removal from room at patient discharge process monitoring
if rates increase or outbreaks continue.

or transler. Involve biomedical engineering for
preventive maintenance.

Do not test specimen obtained

Implement an antinicrobial stewardship
program that supports the judicious use of
antimicrobial agents. The program should

incorporate processes that monitors and
evaluates antimicrobial use and provides
feedback to medical staff and faciity leadership

(e.g.. formed stool)
‘Specimens shoukd be ransported as soon
as possible and stored at 2°-6° C unt tested. e testing

enzyme immunoassay (EIA
‘The transporter should remove and discard
contaminated PPE and perform hand hygiene:

aﬂﬁmmhg patients on contact wihions.
vt ool il amorg o preea
tients identit

‘wih CDl and provide.

therapy for a patient recently treated with CDI
Mar_k 1o medical staff and facility

wﬂtm;mswsyvmnsnicmbrc-dﬂ_b

includes
the detection of toxin A andior B toxin

).
there is also the opportunity to obtain PCR
as a means of optimizing Laboratory diagnosis.

Do ot repeat C-diff testing at the end of successful

Preventing

C. difficile

Evaluated writien policies and signage fo ensure
aceuracy, completeness, and usabilty

Perform hand hygiene with soap and water as the o Inifiate Contact Precautions for all symptomatic
h

i ts in whom CDI is suspected Remwegowr\andgbves
of a patient with CDI (g: patients with diamhea of unknown ofigin, 23 uaformed Use Standard i <+
stools within 24 brs). - Ifinitial testing is negative for C-diff, for all patients, regardiess of
" i 3 diagnosis. Use in addition 1o
Hand washing is the preferred method o . other relevant
hands 9

Gowns and gloves must be donned before
entering the room and discarded bafore exiing. P,

Change gloves immediately if

Maintain clean hands to prevent wvisibly soiled, and after touching
o handiyg Smrorsenion g ol or handiing surfaces or malerials
Use alcohol-based hand rubs for hand hygiene care or oral suctioning contaminated
leadacstip i ot stor) Implement a lal-based alert system 1o provide during routine infection prevention and Implement universal glove use on units with high CDI rates with
pior Io bansport 5o that personnel are e immediate notification o infection control responses to C. aicte, Pre Preferentially use

'able 1o accommeodate the. prmmmam mnmlpe«mnlam clinical s0ap and water hand wash after existing the room g,.w...e.,,wmn additional CDI Do not share patient care tems |

" e af a patient with CDI in al cohorting is used, change gown and
Evaluate antimicrobial therapy for needs of patients nel about patients. patie sign in order 10 ensure awareness of all staff, without appropriate disinfection. doves and
‘appropriateness and duration diag'mgd CDI. Make sure sy:hm includes including el responsible for cleaning € g ki W‘Ofg‘l mmﬂnggf
notification on holidays and weekends. the environment, as they will need to use an alt Maintain clean hands (patients and healthcare prior to touching the P
Perform hand hygiene upon removal of gown cleaning solution and process. If used, the sign must protect personnel) to avoid iransmission during
Transport should be limited to medically and gloves and exiting the patient’s room.
necessary purposes.

Ensure there is process for reporting of
all toxins on the laboratory report
Determine if non-C. difficile
‘antimicrobials are

Ensure there is process for obtaining PCR
or therapy de-escalated Patents should be for taxigenic strains —
when C. difficie infection taught o perorm hand hygiene

i< suspected prior to movement/transport

Consider employing a highly sensitive screen with
confirmatory test or PCR-based molecular assay

Ensure there is process for providing

Clean personal rapid results to the patient care area
should be donned to handle saisolation p

the patient at the transport destination. can be initiated promptly.

Discuss CDI rate increase with microbiology
staff and evaluate alterations in testing
methods that may have impacted results

‘Compiled by Ruth Carrico PhD FNP-C CIC, University of Louisville, School of Medicine, Division of Infectious.
Diseases Ruth.carrico@louisville.edu.
Revised May 2016

for use as part of a comprehensive had hygiene program

Identify emergent situations that may preven
Adherence with hand hygiene andior isolabon pohues

the privacy of the patient and not reveal the

ealing
and administration of feedings or medicines

i Use dedicated equipment
Evaluate the current system for patient placement. Patient should be assigned to a private pressure cuff, thermometer,
Assess hand hygiene compliance room with a bathroom that s solely for that patient *s‘wmunpe)hrpaﬁw& in isolation. Dun\:(
10 address obstacles to performance. tronic thermometes

Consider placing all patients with diarthea in

Contact Isolation until CDI is ruled out
(as opposed 1o waiting for

positive test results to initiate isolation).

It a private room s not avaitable,
cohort patients with CDI; however, patients infected
with other organisms of significance
should not be housed with patients who are not

Routinely check available supplies for
; Contact Precautions to ensure that
Ensure that alcohol-based hand rubs are available selection and amounts are readily available.

Increase monitoring of adherence to This may best occur by assigning specific

isolation precautions and hand hygene. Flace pafients Wity CIN on Contect

responsibility for the task of checking and
Precautions in private rooms when available. restocking supplies on a regular basis.
Messure compiance with COC or WHO N o Preference for private rooms should
hand hygiene and gy Hold an open for vith aff to identify be given to patients who have fecal inconfinence.
recommendations barriers fo infection

Under routine circumstances, may discontinue
Contact Precautions when diarthea resolves.

practices
(eg. interruption in isolation suwles lack of private rooms). Consider increasing the duration of Isolation

Consider confinuing Contact Precautions even
‘when diarrhea

resolves in the event rates.
Hand Hygiene

Families of patients should be taught to follow
" precautions
increase or outbreaks continue..
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