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Objectives

m To be able to list potential sources of C.
difficile transmission in inpatient and
outpatient settings

m To know the basic practices recommended
to prevent transmission

m To be aware of special approaches that can
be considered if basic practices are not
effective

Epidemiology




Clostridium difficile outbreaks, 2001-2004

States with Epidemic NAP1 Strain of C. difficile

Confirmed by CDC (/N=40),
October, 2008




Infections and deaths per year

R N D

Healthcare-associated infections 2 million 100,000
Catheter-associated UTI 565,000 8,800
Ventilator-associated pneumonia 274,000 33,600
Central line-associated BSI 236,000 24,800
Surgical site infection 293,000 10,800
MRSA 94,360 18,650
C. difficile >300,000 15,000 to 30,000
HIV/AIDS 17,011
Influenza >200,000 3,000 to 49,000
Streptococcus pneumoniae 41,839
McDonald L.C. Clin Infect Dis 2007;45:1274-6; Redelings MD, et al. Emerg Infect Dis 2007;13:1417-19;

Yokoe DS, et al. Infect Control Hosp Epidemiol Oc.tobér, 2008;29 Supplement 1; MMWR ;59:1057-
62; Campbell R], et al. Infect Control Hosp Epidemiol 2009;30:526-33

Many C. difficile infections are diagnosed
in long-term care facilities (LTCF)

LoddTEED

7,000 cases in 2006 11,200 cases in 2006
5,700 initial 6,900 initial
1,300 recurrent 4,300 recurrent

Ohio Department of Health: http://www.odh.ohio.gov/alerts/cdiffl.aspx;
Campbell RJ, et al. Infect Control Hosp Epidemiol 2009;30:526-33



http://www.odh.ohio.gov/alerts/cdiff1.aspx

Case

m 83 year-old L'TCF resident with recent CDI

m In the LTCF, given moxifloxacin for bronchitis
m Diarrhea for 4 days

m Hospitalized with fever and lethargy

m Diagnosed with recurrent CDI, but did not
respond to therapy and died of fulminant
infection

Guerrero DM, et al. Clostridium difficile infection in a Department of Veterans
Affairs long-term care facility. Infect Control Hosp Epidemiol 2011;32

Comparison of LTCF-onset and
hospital-onset CDI cases!

LTCF- Hospital-
onset onset

Mean age 0.03

Dementia 18% 5% 0.04

Mean time from diarrhea to 5 (2-9) 2(1-4 0.0004
diagnosis, days (range)

Treatment initiated within ~ 40% 74% <0.001
24 hours of diagnosis, %

1). Guerrero DM, et al. Clostridinm difficile infection in a Department of Veterans Affairs long-
term care facility. Infect Control Hosp Epidemiol 2011;32




SHEA Position Paper: C. difficile in
LTCPFs for the elderly

Appropriate and prompt diagnostic testing (ALI)
Antimicrobial stewardship (AII)

Education of providers about CDI (BIII)

Every LTCF should conduct CDI surveillance (BIII)
Disposable single-use thermometers/dedicated
equipment (AII - BIII)

Environmental disinfection with sporocidal agents (BII)
Private room for CDI patients with incontinence (BIII)

Simor AE, et al. SHEA Position Paper: C. difficile in long-term care
facilities for the elderly. Infect Control Hosp Epidemiol 2002;23:696-703

Many cases of C. difficile infection are
diagnosed in the community

Study site and # CDI | Community | Community
date cases associated
North Carolina, 2005 1,046 604 (58%) 208 (20%)

Manitoba, 2005-6 1,006 491 (49%) 275 (27%)

Cleveland VA, 2006-7 126 39 (31%) 8 (6%)

North Carolina, 2006-7 1,041 162 (16%)

Community-associated = diagnosed in community or within 48 hours of admission and no
healthcare facility admission in previous 12 weeks

* Defined as no hospitalization in past 8 weeks

Kutty PK, et al. Infect Control Hosp Epidemiol 2008;29:197-202;; Lambert PJ, et al. Infect Control Hosp
Epidemiol 2009;30:445-51; Guerrero DM, et al. SHEA, 2010; Naggie S, et al. Am ] Med 2011;124:276 e1-7




Clostridium difficile infection in health
care workers

m 35-year-old healthy patient transporter

m Developed C. diffiile infection after oral
clindamycin treatment

Ray AJ, et al. Am | Infect Control 2003;31:54-56; Arfons L., et al. Clin Infect Dis
2005; 40:1384-5
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Transmission of C. difficile
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Basic practices for prevention of CDI
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Importance of the environment as a
source for transmission of C. difficile

m Acquisition of spores on gloved hands occurred

as frequently after contact with environmental
surfaces as after contact with skin sites (50% vs
50%b0)

m A prior room occupant with CDI is a significant
risk factor for CDI acquisition (11% vs 5%)

1). Guerrero DM, et al. Am ] Infect Control 2011 in press
2). Shaughnessy MK, et al. Infect Control Hosp Epidemiol 2010;32:210-6

Substitution of hypochlorite for non-sporicidal
cleaning agents to control C. difficile

Ref. Effect on CDI rates

Medical Ward Outbreak ended

Bone marrow Significant decrease on BMT unit, but
transplant (BMT) unit, not on the other 2 wards
Medical Ward, ICU

2 medical wards Decreased on 1 of 2 wards

Medical and surgical Decreased on both units

ICUs

3 hospitals 48% decrease in prevalence density of

C. difficile infection

1). Katz G, et al. Am ] Epidemiol 1988;127:1289-94; 2). Mayfield JL, et al. Clin Infect Dis 2000;31:995-
1000; 3). Wilcox MH, et al. ] Hosp Infect 20( -114; 4). McMullen KM, et al. Infect Control Hosp
Epidemiol 2007;28:205-7; 5). Hacek DM, et al. Am ] Intht( ontrol 2010;38:350-3




What if basic practices are
failing to control C. difficile?

1). Eckstein B, et al. BioMed Central Infect Dis 2007; 2). Zabarsky TF, et al. SHEA 2011: Healthcare

workers’ adherence with contact precautions in rooms of patients with C. djfficile infection or MRSA carriage

=)

Environmental contamination with
Clostridium difficile
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Eckstein B, et al. BioMed Central Infect Dis 2007;7:61
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Routine monitoring of Cleaning is
essential

Methods

m 1). Direct observation
m 2). ATP bioluminescence

m 3). Fluorescent markers

(DAZO)
m 4). Cultures

1). Hayden MK, et al. Clin Infect Dis 2006;42:1552-60; 2). Boyce JM, et al. Infect Control
Hosp Epidemiol 2009;30:678-84; 3). Carling P, et al. Infect Control Hosp Epidemiol
2008;29:1035-41

Improvement in cleaning of high-
touch surfaces in 36 hospitals

% CLEANED

OLLOWIN

Carling PC, et al. Infect Control Hosp Epidemiol 2008;29:1035-41
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Does removal of fluorescent marker
correlate with removal of bacteria?

Complete
temoval of

matrker

Percent with >2 log removal ,
of planted nontoxigenic C. 63%

difficile spores

Sitzlar B, et al. SHEA Annual Meeting, 2010

“Identify and remove environmental
sources of C. difficile (B-II)” !

m Electronic thermometers®*

m Blood pressure cuffs

m As contaminated as bedside
commodes (10% vs. 12%0)°

m 33% contaminated®
m Bedside commodes’
m Stethoscopes®

1). Cohen SH, et al. ICHE 2010;31:31:431-55; 2). Brooks SE et al. ICHE 1992;13:98-103; 3). Jernigan

JA, etal. ICHE 19 4-9; 4). Liv e LL, et al. Ann Intern Med 199 5 5). n FA,

etal. ICHE 1996;17:180-182; 6). Walker N, et al. ] Hosp Infect 20006; ). Fawley WN and
Wilcox MH. Epidemiol Infect 2001;126:343-50; 8). Vajravelu R, et al. IC/
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What if basic practices are
implemented and we are still
failing to control C. difficile?

m General Principles

m Special Approaches

Dubberke ER, et al. Strategies to prevent CDI in acute care hospitals.
Infect Control Hosp Epidemiol 2008;29:581-S92

Principle 1: Quantity matters

Correlation between environmental contamination and

isolation of C. difficile from hands of hospital personnel

patients | positive (%) # personnel cultured
0% 0/25
1-25% 0/11

26-50% 1/12 (8%)
>50% 9/25 (36%)

Samore MH, et al. Am ] Med 1996;100:32-40
Wilcox M, et al. ] Hosp Infect 2003;54:109-14.
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Principle 2: Contact counts

“High-touch” surfaces

o

-

Huslage K, et al. Infect Control Hosp Epidemiol 2010;31:850-3

Principle 3: Focus on “super
shedders” first

m Pactors associated with increased shedding

m Diarrhea
m Fecal incontinence

m High concentration of organisms in stool

Sethi AK et al. Infect Control Hosp Epidemiol 2010;31 ; Sethi AK et al. Infect Control Hosp
Epidemiol 2009 onskey CJ et al. N Engl ] Med 2000; Boyce JM, et al.. Infect Control Hosp
Epidemiol 2007;28:1142-7




Special Apptroaches to Prevent
C. difficile transmission

Shedding of spores before, during, and after
treatment of C. difficile infection

Percentage of cultures
positive for C. difficile

Prior to Day 3 of Resolution of  End of 1-2 weeks  3-4 weeks  5-6 weeks
treatment treatment diarrhea treatment after after after
treatment  treatment  treatment

W Stool O Skin & Environment

Sethi AJ, et al. Persistence of skin contamination and environmental shedding of
C. difficile during and after treatment of C. difficile infection. ICHE 2010;31:21-7

1). Expedite identification

and isolation of CDI

patients

- Preemptive isolation while
test results are pending

Percentage of cultures
positive for C. difficile

Prior to Day 3 of Resolution of  End of 1-2 weeks  3-4 weeks  5-6 weeks
treatment | treatment diarrhea treatment after after after
treatment treatment treatment

M Stool O Skin & Environment

Sethi AJ, et al. T 1 2010;31:21-7; Dubberke ER, et al. ICHE 2008;29:581-S92; Muto CA, et al. Clin Infect
Dis;45:1266-73; Weiss K, et al. ICHE 2009;30:156-62; Cartmill et al. ] Hosp Infect 1994;27:1-15



2). Prolong the
duration of contact
precautions

Percentage of cultures
positive for C. difficile

Prior to Day 3 of Resolution of  End of 1-2 weeks  3-4 weeks -6 weeks
treatment  treatment diarrhea treatment after after after
treatment treatment treatment

M Stool O Skin & Environment

Sethi AJ, et al. ICHE 2010;31:21-7; Dubberke ER, et al. ICHE 2008;29:S81-S92;
Muto CA, et al. Clin Infect Dis;45:1266-73

Comparison of CDI patients at diagnosis and

1-4 weeks after completion of treatment

At time of |1-4 weeks after
diagnosis |treatment

Positive stool cultures 100% 56%

C. difficile stool density 5.3 logs 3.3 logs

Positive environmental 1.7 0.9
cultures, mean (N = 4)

Acquisition on hands after  76% 48%
skin contact

Mean number of colonies
acquired on hands

Sethi AJ, et al. Infect Control Hosp Epidemiol 2010;31:21-7



How many additional days of isolation would be
required if contact precautions were extended until
discharge or 1 month after treatment?
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Jinno S, et al. ICAAC 2009

How many additional days of isolation would be
required if contact precautions were extended until
discharge or 1 month after treatment?
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Jinno S, et al. ICAAC 2009; Riggs MM, et al. Clin Infect Dis 2007;45:992-8
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Source control

3). Improve bathing to 4). Daily disinfection of
reduce the burden of high-touch surfaces
spores on skin during CDI treatment

Percentage of cultures
positive for C. difficile

Prior to Day 3 of Resolution of  End of 1-2 weeks  3-4 weeks  5-6 weeks
treatment f§ treatment diarrhea treatment after after after
treatment  treatment  treatment

M Stool O Skin @ Environment

Sethi AJ, et al. ICHE 2010;31:21-7; Bobulsky G, et al. Clin Infect Dis 2008;46:447-50

Reduced acquisition of C. difficile on hands
1

with daily disinfection of high-touch surfaces

Daily disinfection No daily disinfection

Colonies acquired (mean)
; oo

A

Baseline 3

Days

1). Kundrapu S, et al. A randomized trial of daily disinfection of high-touch surfaces
to reduce environmental and hand contamination with MRSA and C. difficile. ICAAC
2011.




Prospective study of 132 CDI patients

132 PCR
Positive CDI 5). Use more
Patients sensitive

diagnostic tests?

90 (68%) 42 (32%)
EIA-Positive EIA-Negative

Guerrero DM, et al. Clin Infect Dis 2011;53:287-90

Comparison of EIA-negative
versus EIA-positive CDI patients

EIA EIA

positive |negative

(N=90) |(N=42)
Severe CDI 25 (28%) 9 (21%)

# bowel movements/d 5 (1-17) 5 (2-18)
median (range)

Skin contamination 60% 43%

Environmental 30% 36%
contamination

Guerrero DM, et al. Clin Infect Dis 2011;53:287-90
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Exposute =———> (DI Patient

6). Screen for and
isolate asymptomatic
carriers

Comparison of skin and environmental
contamination in hospitalized patients

CDI patient Asymptomatic Noncarrier
carrier

Skin Environment

Guerrero DM, et al. ICAAC Annual Meeting, 2010
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7). Interventions to address
airborne dispersal of spores

Recovery of spores from air in CDI rooms!

LUNCH DELIVERY (12pm)
VISITING TIME (12:2pm)

BEDS CHANGED (1.2pm)
WARD ROUND (11-12pm)

{4 patients)

TEA & COFFEE DELIVERY (10am)
WASH & CHANGE (10-11am)

@ patients) @ patients)

No. of colonies isolated

@ patients)

o N L
S PSS O PP
KAV SO R RSO IR gCS

Time of day

1). Best EL. Clin Infect Dis 2010;50:1450-7; 2). Roberts K. BMC Infect Dis 2008;8:7

Infection control of C. difficile

remains _c_hallenging
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