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OBJECTIVES

A Summarize the impact @lostridium difficile
(C. difficil¢ statewide and nationally

A Discuss the importance of faciligpecific
Interventions for meeting state and national
agenda to eliminat&. difficileinfections



TOPICS

A Epidemiology & Diagnosis
A Prevention
A Hand Hygiene
A Isolation & Gloving
A Environmental Cleaning
A Antibiotic Stewardship
A Probiotics
A Treatment
A Oral Antimicrobials; Treatment as Prevention
A Fecal Bacteriotherapy
A Surgical Options

A Putting It All Together: ICE CDI!



Infection Control Over the Past Decade

Rate

Parameter Then Now Reference(s)

5.0/1000 1.7/1000
catheter days catheter days

9.5/1000 2.0/1000

CRBSIs 2

VAP

ventilator days ventilator days

5.4/1000 3.1/1000
catheter days catheter days

C. difficile 5.5 cases/ 11.2 cases/
Infection 10,000 discharges 10,000 discharges

CAUTIs

Abbreviations: CRBSIs, catheter-related bloodstream infections; VAP, ventilator-
associated pneumonia; CAUTIs, catheter-associated urinary tract infections.

a Am J Infect Control 2000; 28:429i 48 ¢ Emerg Infect Dis 2009; 15:1221 5
b Am J Infect Control 2009; 37:783i 805 d http://hcupnet.ahrg.qgov

Adapted from Patterson et al, Crit Care Med 2010; 38(8):265-8.
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Percentage of Stool, Skin and Environmental Cultures Positive for
C. difficile  Among 52 Patients with  C. dlifficile Infection

positive for C. difficile
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Prior to 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

Percentage of stool, skin (chest and abdomen), and environmental (bed rail, bedside
table, call button, toilet seat) cultures positive for Clostridium difficile among 52 patients
with C. difficile infection. The limit of detection for stool specimens was D2 log,, CFU/g.
The numbers of patients who had samples cultured at each time point were 52 before
treatment, 48 on day 3 of treatment, 43 after resolution of diarrhea, 28 at the end of
treatment, 22 at 1i 2 weeks after treatment, 15 at 3i 4 weeks after treatment, and 8 at 5i
6 weeks after treatment.

Sethi et al, Infect Control Hosp Epidemiol 2010; 31(1):21-7.



Rates of Clostridium difficile  Infection Among
Hospitalized Patients Agedd O
National Hospital Discharge Survey, U.S. 1996  -2009
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* Includes patients hospitalized with C. difficile infections or who acquired C.
difficile during the hospital stay.

MMWR 2011; 60(34):1171



National Impact of C. difficile
Deaths Caused by C. difficile Infections*

A Deaths related tcC.
difficile increased 400%
between 2000 and
2007, partly due to a

ro—— more Vvirulent strain
Deaths per

1,000,000 A14,000 deaths are
attributed to C. difficile
each year in the US

A> 90% of deaths related
G2 /5L | NB
65 years of age
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*Age T adjusted rate of C. difficile as the primary (underlying) cause of death.
SOURCE: CDC National Center for Health Statistics, 2012

http://www.idph.state.il.us/patientsafety/ICE C diff Webinar March2012.pdf
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Decreased Cure and Increased Recurrence Rates
for Clostridium difficile Infection Caused by the
Epidemic C. difficile BI Strain

Laurica A. Petrella,' Susan P. Sambol,"* Adam Cheknis,' Kristin Nagaro,' Yin Kean,? Pamela S. Sears,?
Farah Babakhani,® Stuart Johnson,'? and Dale N. Gerding"?

By multivariate analysis, Bl infection was statistically
significant as a risk factor for reduced cure (odds

ratio [OR], 0.48; 95% confidence interval [CI], .271
.85; P =.030) and for increased recurrence (OR,
1.57; 95% CI, 1.017 2.45; P = .046).

(P=.007). BI patients had a recurrence rate of 27.4% (51 of 186), compared with a recurrence rate of 16.6% (66 of
397) in non-BI patients (P=.002). By multivariate analysis, BI infection was statistically significant as a risk factor
for reduced cure (odds ratio [OR], 0.48; 95% confidence interval [CI], .27-.85; P =.030) and for increased recur-
rence (OR, 1.57; 95% CI, 1.01-2.45; P =.046).

Conclusions. The clinical cure rate of patients infected with the epidemic BI C. difficile strain is lower than
the cure rate of those infected with non-BI strains whether treated with fidaxomicin or vancomycin. Similarly, the
CDI recurrence rate is increased in patients with the BI strain compared with patients with other C. difficile
strains.

Petrella et al; Clin Infect Dis 2012; May 12 epub ahead of print.




C. difficile Infections per 1,000
Discharges in lllinois
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1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Rate 4.5 4.6 4.9 6.1 6.6 8.2 9.0 8.9 9.0 9.6 9.2 9.9

[lwww. healthcarereportcard.illinois.qgov/files/pdf/cdiff2010.pdf


http://www.healthcarereportcard.illinois.gov/files/pdf/cdiff2010.pdf

Percentage of C. difficile Infection (CDI) Cases
(N =10,342), by Inpatient or Outpatient Status at Time of
Stool Collection and Type/Location of Exposures* n
U.S. Emerging Infections Program, 2010
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McDonald et al, MMWR 2012; 61(9):157-62.



Diagnostic Accuracy of Real-time Polymerase
Chain Reaction in Detection of Clostridium difficile
in the Stool Samples of Patients With Suspected
Clostridium difficile Infection: A Meta-Analysis

Abhishek Deshpande,’ Vinay Pasupuleti,? David D.K. Rolston,® Anil Jain,*> Narayan Deshpande,® Chaitanya Pant,” and
Adrian V. Hernandez®

'Department of Neurological Surgery, Neurological Institute, and 2Department of Molecular Cardiology, Lerner Research Institute, Cleveland, Ohio;
3Department of Internal Medicine, Geisinger Medical Center, Danville, Pennsylvania; *Department of Internal Medicine, Medicine Institute, and
SCleveland Clinic, Health Information Technology, Cleveland, Ohio; ®Department of Pharmacology, Bhaskar Medical College, Moinabad, Andhra
Pradesh, India; "Department of Pediatric Gastroenterology, Oklahoma University Health Sciences Center, Oklahoma City, Oklahoma; and 8Department
of Quantitative Health Sciences, Lerner Research Institute, Cleveland Clinic, Cleveland, Ohio

Background. Current detection methods for Clostridium difficile infection (CDI) can be time-consuming and
have variable sensitivities. Real-time polymerase chain reaction (PCR) may allow earlier and more accurate
diagnosis of CDI than other currently available diagnostic tests. A meta-analysis was performed to determine the
diagnostic accuracy of real-time PCR.

Methods. We searched MEDLINE (Pubmed/Ovid) and 4 other online electronic databases (1995-2010) to
identify diagnostic accuracy studies that compared PCR with cell culture cytotoxicity neutralization assay (CCCNA) or
anaerobic toxigenic culture (TC) of C. difficile. Screening for inclusion, data extraction, and quality assessment were
carried out independently by 2 investigators and disagreements resolved. Data were combined by means of a random-
effects model, and summary receiver operating characteristic curves and diagnostic odds ratios were calculated.

Results. Nineteen studies (7392 samples) met our inclusion criteria. The overall mean sensitivity of PCR was
90% (95% confidence interval [CI]: 88%—91%), specificity 96% (CI: 96%-97%), positive likelihood ratio 26.89
(CL: 20.81-34.74), negative likelihood ratio 0.11 (CI: .08-.15), diagnostic odds ratio 278.23 (CI: 213.56-362.50), and
area under the curve 0.98 (CI: .98-.99). Test accuracy depended on the prevalence of C. difficile but not on the
reference test used. At C. difficile prevalence of <10%, 10%-20% and >20% the positive predictive value and the
negative predictive value were 71%, 79%, 93% and 99%, 98% and 96%, respectively.

Conclusions. Real-time PCR has a high sensitivity and specificity to confirm CDI. Overall diagnostic accuracy is
variable and depends on CDI prevalence.

Deshpande et al, Clin Infect Dis 2011; 53(7):e81-e90.




Forest Plot Estimates of Pooled Sensitivity

Sensitivity (95% Cl)

Tenover FC (2010) 93 (.90- 96)
de Boer RF (2010) 1.00 (.79-1.00)
Goldenberg SD (2010) 1.00 -1.00)
Novak-Weekley S (2010) 94 - .98)
Stamper PD (2009) Al - .89)
Stamper PD (2009) .83 - .94)
Terhes G (2009) .96 -1.00)
Huang H (2009) 72
Eastwood K (2009) 79
Eastwood K (2009) .85
i Barbut F (2009) .96
Barbut F (2009) 94
Stamper PD (2009) 91
Stamper PD (2009) 84
Sloan LM (2008) .86
Peterson LR (2007) .93
. Van den Berg RJ (2007) .87
» Van den Berg RJ (2006) 1.00
Van den Berg RJ (2005) 87
+ Belanger SD (2003) 97
Guilbault C (2002) .92
1 Alonso R (1999) .96
Arzese A (19995) 1.00
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Pooled Sensitivity =.90 (.88 to .91)
Chi-square = 73.77; df = 22 (P = 0.0000)
02 0.4 06 08 1 Inconsistency (I-square) = 70.2 %

Sensitivity

Deshpande et al, Clin Infect Dis 2011; 53(7):e81-e90.



Forest Plot Estimates of Pooled Specificity

Specificity (95% Cl)

Tenover FC (2010) 94 (93- 95)
de Boer RF (2010) 94 ( 89-
Goldenberg SD (2010)
Novak-Weekley S (2010)
Stamper PD (2009)
Stamper PD (2009)
Terhes G (2009)

Huang H (2009)
Eastwood K (2009)
Eastwood K (2009)
Barbut F (2009)

Barbut F (2009)
Stamper PD (2009)
Stamper PD (2009)
Sloan LM (2008)
Peterson LR (2007)
Van den Berg RJ (2007)
Van den Berg RJ (2006)
Van den Berg RJ (2005)
Belanger SD (2003)
Guilbault C (2002)
Alonso R (1999)

Arzese A (1995)
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Pooled Specificity = 96 ( 96 to 97)
. Chi-square = 95 04, df = 22 (P = 0 0000)
Inconsistency (I-square) = 76 9 %

Deshpande et al, Clin Infect Dis 2011; 53(7):e81-e90.



Theoretical Values of PPV and NPV for
Increasing CDI Prevalence Calculated Using
Pooled Sensitivity (90%) and Specificity (96%)

—a— Positive Predictive Value
—&— Negative Predictive Value

AT

01234567 8 910 15 20 25 30 35 40 45 50 55
CDI Prevalence (%)

Deshpande et al, Clin Infect Dis 2011; 53(7):e81-e90.
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A Prevention
A Hand Hygiene
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A Environmental Cleaning
A Antibiotic Stewardship
A Probiotics



INFECTION CONTROL & evice -focuse
HOSPITALEPIDEMIOLOGY Prevention

L} ]
|
VOLUME 29, SUPPLEMENT 1 OCTOBER 2008 -

A COMPENDIUM OF STRATEGIES TO PREVENT HEALTHCARE-ASSOCIATED
INFECTIONS IN ACUTE CARE HOSPITALS
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Evaluation of the national Cleanyourhands campaign
to reduce Staphylococcus aureus bacteraemia and
Clostridium difficile infection in hospitals in England and
Wales by improved hand hygiene: four year,

prospective, ecological, interrupted time series study
[©28] OPEN ACCESS

Sheldon Paul Stone senior lecturer, stroke physician, and general physician for older people’,

Christopher Fuller project manager and nursing research fellow?, Joan Savage research associate®,
510

Barry Cookson director®, Andrew Hayward senior lecturer’, Ben Cooper mathematical modeller’",
Georgia Duckworth director®, Susan Michie professor of health psychology®, Miranda Murray
consultant scientist ¢, Annette Jeanes consultant nurse in infection control ’, J Roberts emeritus
professor of economics of infectious disease °, Louise Teare consultant microbiologist and infection
control doctor °, Andre Charlett head of department'

'Royal Free Campus, University College London Medical School, London NW3 2PF, UK; Research Department of Infection and Population Health,
Royal Free Hospital, London; *Laboratory of HealthCare Associated Infection, Health Protection Agency, London; ‘Department of Healthcare
Associated Infection and Antimicrobial Resistance, Health Protection Agency, London; *Tropical Medicine Research Unit, Mahidol University,
Bangkok, Thailand; ®Department of Psychology, University College London; "Department of Microbiology, University College London Hospitals,
London; ®Department of Public Health and Policy, London School of Hygiene and Tropical Medicine, London ; °Department of Microbiology, Mid-Essex
NHS Trust, Chelmsford, Essex, UK; ®Department of Statistics, Modelling, and Economics, Health Protection Agency

Stone et al, BMJ 2012; 344:e3005-15.




Estimated Use of Hand Hygiene
Consumables, by Quarter

Alcohol hand rub and soap combined
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Stone et al, BMJ 2012; 344:e3005-15.




Estimated Quarterly Rate of  C. difficile
Infection (per 10,000 bed days)
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HH o Unintended Consequence Caveat?

Efficacy of Selected Hand Hygiene Agents
Used to Remove Bacillus atrophaeus

(a Surrogate of Bacillus anthracis)

From Contaminated Hands

William A. Rutala, PhD, MPH

NTHRAX 1S CAUSED BY BACIL-

lus anthracis, a large gram-

positive, aerobic, spore-

forming bacillus.’? Bacillus
anthracis has nearly a worldwide dis-
tribution, exists in the soil in the form
of extremely stable spores, and causes
infection in farm and wild animals who
have grazed on contaminated land or
ingested contaminated feed.? Human in-
fection is most commonly acquired by
contact with infected animals or with
contaminated animal products such as
wool, hide, hair, or bone; inhalation of
spores; or by ingestion of contami-
nated meat.? Clinical infection de-
pends on the route of transmission and
includes cutaneous anthrax, inhala-
tion or pulmonary anthrax, and gas-
trointestinal anthrax.

Bacillus anthracis has been recog-
nized as a likely agent for bioterror-
ism because the spores are highly stable
in the environment, virtually all per-
sons are susceptible, infection can oc-
cur as a result of inhalation of spores,
and considerable morbidity and mor-
tality result from infection.>” During
October and November 2001, 22 people

Context The intentional use of Bacillus anthracis transmitted via the US mail in
October-November 2001 resulted in 22 people developing inhalation or cutaneous
anthrax. Glove use with handwashing prior to and after contact with potential con-
taminated environmental surfaces and cutaneous lesions has been recommended.
However, only limited data are available on the susceptibility of B anthracis to
antiseptics.

Objective To evaluate the efficacy of several hand antiseptics (interventions) and
soap and water (control) against Bacillus atrophaeus, a surrogate of B anthracis.

Design, Setting, and Participants Challenge study conducted among healthy adult
volunteers, using the Standard Test Method for Evaluation of the Effectiveness of Health
Care Professional Handwash Formulations (American Society for Testing and Mate-
rials E 1174-94) to determine the efficacy of various hand hygiene products at wash
times of 10, 30, and 60 seconds. Volunteers were excluded if they had eczema, pso-
riasis, or other chronic skin conditions; nonintact skin; or allergies to any study agent.
Study agents were a waterless rub containing 61% ethyl alcohol, a 2% chlorhexidine
gluconate preparation, and an antibacterial microfiber towel that releases hypochlo-
rite. A nonantimicrobial soap was used as a control.

Main Outcome Measure Reduction of B atrophaeus spores (logi, CFU/mL) on
contaminated hands.

Results Washes of 10, 30, and 60 seconds with either soap and water or 2% chlorhexi-
dine gluconate eliminated 1.5 to 2.0 log, CFUs/mL of B atrophaeus spores at wash
3. Mean reductions (35% confidence intervals) with 10-, 30-, and 60-second washes
with soap and water were 2.4 (2.2-2.5), 2.3 (2.2-2.4), and 2.1 (1.9-2.4) log;, CFUs/
mL, respectively; and with 2% chlorhexidine gluconate, 2.1 (2.0-2.3), 1.8 (1.5-2.0),
and 1.7 (1.5-1.9) logyo CFUs/mL, respectively. Handwashing with chlorine-
containing towels was increasingly effective as the wipe time increased; reductions at
10, 30, and 60 seconds were 1.3 (1.1-1.5), 1.6 (1.2-2.0), and 2.2 (2.1-2.2) log,, CFUs/
mL, respectively. A waterless rub containing 61% ethyl alcohol was ineffective in elimi-
nating B atrophaeus spores at all times tested (0 [-0.1 to 0.1], =0.2 [-0.3 to -0.1],
and 0 [-0.2 to 0.2] log,, CFUs/mL).

Conclusions In this evaluation of hand hygiene agents, handwashing with soap
and water, 2% chlorhexidine gluconate, or chlorine-containing towels reduced the
amount of B atrophaeus spore contamination, whereas use of a waterless rub con-
taining ethyl alcohol was not effective in removing spores.

JAMA. 2003;289:1274-1277 www.jama.com

Weber et al, J Am Med Assoc 2003; 289:1274-7.



Prospective, Controlled Study of Vinyl Glove Use to
Interrupt Clostridium difficile Nosocomial Transmission

STUART JOHNSON, M.D., DALE N. GERDING, M.D., MARY M. OLSON, R.N., MARY D. WEILER, R.N., RITAA.
HUGHES, M.T., CONNIE R. CLABOTS, M.T., LANCE R. PETERSON, M.D. Minneapolis, Minnesota

PURPOSE: Despite recognition that Clostridium
difficile diarrhea/colitis is a nosocomial infection,
the manner in which this organism is transmitted
is still not clear. Hands of health care workers
have been shown to be contaminated with C. diffi-
cile and suggested as a vehicle of transmission.
Therefore, we conducted a controlled trial of the
use of disposable vinyl gloves by hospital personnel
for all body substance contact (prior to the institu-
tion of universal body substance precautions) to
study its effect on the incidence of C. difficile dis-
ease.

PATIENTS AND METHODS: The incidence of nosoco-
mial C. difficile diarrhea was monitored by active
surveillance for six months before and after an in-
tensive education program regarding glove use on
two hospital wards. The interventions included ini-
tial and periodic in-services, posters, and place-
ment of boxes of gloves at every patient’s bedside.
Two comparable wards where no special interven-
tion was instituted served as controls.

RESULTS: A decrease in the incidence of C. diffi-
cile diarrhea from 7.7 cases/1,000 patient dis-
charges during the six months before intervention
to 1.5/1,000 during the six months of intervention
on the glove wards was observed (p = 0.015). No
significant change in incidence was observed on
the two control wards during the same period (5.7/

Johnson et al, Am J Med 1990:; 88:137-40.

lostridium difficile is an important cause of colitis

and diarrhea in patients exposed to certain antibi-
otics [1,2]. In addition to the risk of antibiotic expo-
sure, there is a growing consensus that C. difficile is
acquired nosocomially. The prevalence of asymptom-
atic C. difficile carriage is high in hospitalized popula-
tions [2,3] and low in the general adult population
[4,5], and numerous hospital outbreaks and case clus-
ters have been reported [3,6-10]. The mode of C. diffi-
cile transmission, however, is not clear. C. difficile has
been recovered from the environment and from poten-
tial fomites, but most studies show high recovery rates
only in the immediate environment of clinical cases or
from likely contaminated items such as toilet seats or
bedpans [11,12]. The relative importance of fomite or
environmental acquisition in the hospital transmis-
sion of C. difficile remains unknown.

C. difficile has also been recovered from the hands
of hospital personnel [13-16]. Transmission of C. diffi-
cile from patient to patient via the hands of hospital
personnel may be an important mode of transmission
that could be interrupted by the use of gloves by per-
sonnel when handling body substances, particularly
feces. To test this hypothesis, we studied the effect of
intensive vinyl glove use for all body substance contact
as a means to reduce the incidence of C. difficile-asso-
ciated diarrhea and asymptomatic carriage on two
hospital wards.




Why do you put
your hands init?

Johnson et al, Am J Med 1990:; 88:137-40.




C. difficile Diarrhea/l,000 Patients

6 mo pre 6 mo during P Value

Glove 7.7 15 0.02
ward

Contros 5.7 4.5 NS
ward

Whole 3.2 3.2 NS
hospital

Johnson et al, Am J Med 1990:; 88:137-40.



Practices for Discontinuing  C. difficile
Infection Precautions in Canadian Health Care
Facilities, by Faclility Type (n = 662)

Acute care Long-term care
Precautions discontinued

After patient has been asymptomatic for:
48 hours 37 (28) 145 (27)
72 hours 49 (37) 172 (33)

Other 0 (0) 1 (0.2)
After treatment has been initiated 0 (0) 6 (1)

After treatment has ended and no relapse
has been documented within 48 hours 23 (17) 132 (25)

Precautions are continued until discharge 1(1) 16 (3)
Other policy for discontinuing 22 (17) 58 (11)

Wilkinson et al, Am J Infect Control 2011; 39(3):177-82.



The Environment n A Better Product?

Significant impact of terminal room
cleaning with bleach on reducing
nosocomial Clostridium difficile

Donna M. Hacek, MT(ASCP), Anna Marie Ogle, RN, MPH, CIC, Adrienne Fisher, MT(ASCP), CIC, Ari Robicsek, MD,
and Lance R. Peterson, MD
Evanston, Illinois

Background: We were alerted to increased rates of Clostridium difficile-positive tests at all 3 hospitals in our health care system by
MedMined Data Mining Surveillance Service, CareFusion (San Diego, CA). In response, an intervention of terminal room cleaning
with dilute bleach was instituted to decrease the amount of C difficile environmental spore contamination from patients with
C difficile infection (CDI).

Methods: The intervention consisted of replacing quaternary ammonium compound as a room cleaning agent with dilute bleach
to disinfect rooms of patients with CDI upon discharge. All surfaces, floor to ceiling were wiped with dilute bleach applied with
towels to thoroughly wet the surfaces. Daily room cleaning remained unchanged. Patients remained on C difficile contact isolation
precautions until discharge. To determine the effectiveness of this program, rates of nosocomial CDI for all 3 hospitals were de-
termined using the MedMined Virtual Surveillance Interface for 10 months prior to and 2 years after the cleaning intervention.
Statistical significance was determined using Poisson regression analysis.

Results: There was a 48% reduction in the prevalence density of C difficile after the bleaching intervention (95% confidence
interval: 36 %-58%, P < .0001).

Conclusion: The implementation of a thorough, all-surface terminal bleach cleaning program in the rooms of patients with CDI has
made a sustained, significant impact on reducing the rate of nosocomial CDI in our health care system.

Key Words: Clostridium difficile, bleach; terminal cleaning.

Copyright © 2010 by the Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights
reserved. (Am J Infect Control 2010,38:350-3.)

Hacek et al, Am J Infect Control 2010; 38:350-3.




Rate of C. difficile at Hospital Day 3 or Greater
Before and After Bleach Cleaning Intervention
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Rates decreased from 0.85 CDI cases/1000 patient-days in the
preintervention period to 0.45 (P < .0001). Vertical line = Onset of bleach
intervention.

Hacek et al, Am J Infect Control 2010; 38:350-3.



Trumping Behavior with Technology

Impact of Hydrogen Peroxide Vapor Room Decontamination
on Clostridium difficile Environmental Contamination
and Transmission in a Healthcare Setting

OBJECTIVE. To determine whether hydrogen peroxide vapor (HPV) decontamination can reduce environmental
contamination with and nosocomialtransmissionof Clostridium difficile.

DESIGN. A prospectivebefore-after intervention study.
SETTING . A hospital affectedby an epidemic strain of C. difficile.

INTERVENTION . Intensive HPV decontamination of 5 high-incidence wards followed by hospital-wide
decontamination of rooms vacatedby patients with C. difficiledassociateddisease(CDAD). The preintervention period
was June2004through March 2005 and the intervention period was June2005through March 2006

RESULTS. Eleven (256%) of 43cultures of samplescollected by spongefrom surfacesbefore HPV decontamination
yielded C. difficile, comparedwith O of 37 cultures of samplesobtained after HPV decontamination (P < .00). On 5
high-incidence wards, the incidence of nosocomial CDAD was significantly lower during the intervention period than
during the preintervention period (128 vs 2.28 casesper 1,000 patient-days P = .047. The hospital-wide CDAD
incidence was lower during the intervention period than during the preintervention period (0.84 vs 136 casesper 1,000
patient-days P = .26). In an analysislimited to months in which the epidemic strain was present during both the
preintervention and the intervention periods, CDAD incidence was significantly lower during the intervention period
than during the preintervention period (0.88vs 189 casesper 1,000patient-days P= .047).

CONCLUSIONS. HPV decontamination was efficacious in eradicating C. difficile from contaminated surfaces
Further studiesof the impact of HPV decontaminationon nosocomialtransmissionof C. difficile arewarranted

Boyce et al, Infect Control Hosp Epidemiol 2008; 29:723-9.
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Ward A Ward B Ward C Ward D Ward E

Incidence of nosocomial Clostridium difficilei associated disease on 5 wards
(A1 E) that underwent intensive hydrogen peroxide vapor decontamination,
during the preintervention period (gray bars; June 2004 through March 2005)
and the intervention period (black bars; June 2005 through March 2006).

Boyce et al, Infect Control Hosp Epidemiol 2008; 29:723-9.



Comparison of the Microbiological Efficacy of Hydrogen Peroxide
Vapor and Ultraviolet Light Processes for Room Decontamination

Nancy L. Havill, MT;' Brent A. Moore, PhD;* John M. Boyce, MD'?

oBJECTIVE. To compare the microbiological efficacy of hydrogen peroxide vapor (HPV) and ultraviolet radiation (UVC) for room
decontamination.

DESIGN. Prospective observational study.
SETTING. 500-bed teaching hospital.

MeTHODS. HPV and UVC processes were performed in 15 patient rooms. Five high-touch sites were sampled before and after the
processes and aerobic colony counts (ACCs) were determined. Carrier disks with ~10° Clostridium difficile (CD) spores and biological
indicators (BIs) with 10* and 10° Geobacillus stearothermophilus spores were placed in 5 sites before decontamination. After decontamination,
CD log reductions were determined and BIs were recorded as growth or no growth.

RESULTS. 93% of ACC samples that had growth before HPV did not have growth after HPV, whereas 52% of sites that had growth
before UVC did not have growth after UVC (P<.0001). The mean CD log reduction was >6 for HPV and ~2 for UVC. After HPV 100%
of the 10* BIs did not grow, and 22% did not grow after UVC, with a range of 7%-53% for the 5 sites. For the 10° Bls, 99% did not
grow after HPV and 0% did not grow after UVC. Sites out of direct line of sight were significantly more likely to show growth after UVC
than after HPV. Mean cycle time was 153 (range, 140—177) min for HPV and 73 (range, 39—-100) min for UVC (P<.0001).

concLusIioN. Both HPV and UVC reduce bacterial contamination, including spores, in patient rooms, but HPV is significantly more
effective. UVC is significantly less effective for sites that are out of direct line of sight.

Infect Control Hosp Epidemiol 2012;33(5):507-512

Hauvill et al, Infect Control Hosp Epidemiol 2012;33(5):507-12.




ANTIBIOTIC STEWARDSHIP

Monthly Count Data for New Cases of CDI and
Number of OBDs Before and After
Introduction of Revised Antibiotic Guidelines

Introduction of revised antibiotic quidelines
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Talpeart et al, J Antimicrob Chemother 2011; 66:2168-74.



Probiotics for the Prevention and Treatment

of Antibiotic-Associated Diarrhea
A Systematic Review and Meta-analysis

Susanne Hempel, PhD
Sydne J. Newberry, PhD
Alicia R. Maher, MD
Zhen Wang, PhD
Jeremy N. V. Miles, PhD
Roberta Shanman, MS
Breanne Johnsen, BS

Paul G. Shekelle, MD, PhD

HE USE OF ANTIBIOTICS THAT DIS-

turb the gastrointestinal flora

is associated with clinical

symptoms such as diarrhea,
which occurs in as many as 30% of pa-
tients."* Symptoms range from mild and
self-limiting to severe, particularly in
Clostridium difficile infections, and an-
tibiotic-associated diarrhea (AAD) isan
important reason for nonadherence
with antibiotic treatment.?

Probiotics are microorganisms in-
tended to have a health benefit when
consumed. Synbiotics refer to prepa-
rations in which probiotic organisms
and prebiotics (nondigestible food in-
gredients that may benefit the host by
selectively stimulating bacteria in the
colon) are combined.

Context Probiotics are live microorganisms intended to confer a health benefit when
consumed. One condition for which probiotics have been advocated is the diarrhea
that is a common adverse effect of antibiotic use.

Objective To evaluate the evidence for probiotic use in the prevention and treat-
ment of antibiotic-associated diarrhea (AAD).

Data Sources Twelve electronic databases were searched (DARE, Cochrane Li-
brary of Systematic Reviews, CENTRAL, PubMed, EMBASE, CINAHL, AMED, MANTIS,
TOXLINE, ToxFILE, NTIS, and AGRICOLA) and references of included studies and re-
views were screened from database inception to February 2012, without language
restriction.

Study Selection Two independent reviewers identified parallel randomized con-
trolled trials (RCTs) of probiotics (Lactobacillus, Bifidobacterium, Saccharomyces, Strep-
tococcus, Enterococcus, and/or Bacillus) for the prevention or treatment of AAD.

Data Extraction Two independent reviewers extracted the data and assessed trial
quality.

Results A total of 82 RCTs met inclusion criteria. The majority used Lactobacillus-
based interventions alone or in combination with other genera; strains were poorly
documented. The pooled relative risk in a DerSimonian-Laird random-effects meta-
analysis of 63 RCTs, which included 11 811 participants, indicated a statistically sig-
nificant association of probiotic administration with reduction in AAD (relative risk,
0.58;95% Cl, 0.50 to 0.68; P<.001; 2, 54%:; [risk difference, =0.07; 95% Cl, —=0.10
to —0.05], [number needed to treat, 13; 95% Cl, 10.3 to 19.1]) in trials reporting on
the number of patients with AAD. This result was relatively insensitive to numerous
subgroup analyses. However, there exists significant heterogeneity in pooled results
and the evidence is insufficient to determine whether this association varies system-
atically by population, antibiotic characteristic, or probiotic preparation.

Conclusions The pooled evidence suggests that probiotics are associated with a
reduction in AAD. More research is needed to determine which probiotics are asso-
ciated with the greatest efficacy and for which patients receiving which specific
antibiotics.

Hempel et al, JAMA 2012; 307(18):1959-609.




Efficacy Results of Probiotic Use by Study
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Treatment Options

A Comparison of Vancomycin and Metronidazole
for the Treatment of Clostridium difficile-Associated
Diarrhea, Stratified by Disease Severity

Fred A. Zar,’ Srinivasa R. Bakkanagari,’ K. M. L. S. T. Moorthi,? and Melinda B. Davis'
"University of Illinois at Chicago, Chicago, and *Saint Francis Hospital, Evanston, lllinois

Background. The incidence and severity of Clostridium difficile-associated diarrhea (CDAD) has been increas-
ing, and there have been recent reports of metronidazole treatment failure. Metronidazole is still commonly used
as first-line treatment for CDAD but has never been compared with vancomycin in a prospective, randomized,
double-blind, placebo-controlled trial. We conducted such a trial, stratifying patients according to disease severity,
to investigate whether one agent was superior for treating either mild or severe disease.

Methods. From October 1994 through June 2002, patients with CDAD were stratified according to whether
they had mild or severe disease based on clinical criteria and were randomly assigned to receive oral metronidazole
(250 mg 4 times per day) or oral vancomycin (125 mg 4 times per day) for 10 days. Both groups received an oral
placebo in addition to the study drug. Patients were followed up for 21 days to assess cure, treatment failure,
relapse, or intolerance.

Results. One hundred seventy-two patients were enrolled, and 150 of these patients successfully completed
the trial. Among the patients with mild CDAD, treatment with metronidazole or vancomycin resulted in clinical
cure in 90% and 98% of the patients, respectively (P = .36). Among the patients with severe CDAD, treatment
with metronidazole or vancomycin resulted in clinical cure in 76% and 97% of the patients, respectively (P =
.02). Clinical symptoms recurred in 15% of the patients treated with metronidazole and 14% of those treated with
vancomycin.

Conclusions. Our findings suggest that metronidazole and vancomycin are equally effective for the treatment
of mild CDAD, but vancomycin is superior for treating patients with severe CDAD.

Zar et al, Clin Infect Dis 2007:; 45:302-7.




TREATMENT AS PREVENTION ?
Rates of Relapse of C. difficile dassociated
Diarrhea, by Disease Severity and Treatment

No. of patients who experienced
relapse/no. of patients
who were cured (%)

Disease
severity Mtz group Vm group Total

Mild 218 ke 2/39 (b) 5/76 (7)
Severe 6/29 (21) 3/30 (10) 9/59 (15)
All 9/66 (14) 5/69 (7) 14/135 (10)

NOTE. Mtz, metronidazole; Vm, vancomycin.
@ P values were calculated using Fisher's exact test.

Zar et al, Clin Infect Dis 2007:; 45:302-7.
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