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What Are Guidelines?What Are Guidelines?

•• ““systematically developed statements to assist systematically developed statements to assist 
the practitioner and patient decisions about the practitioner and patient decisions about 
appropriate health care for specific clinical appropriate health care for specific clinical 
circumstancescircumstances””.  Guidelines are written to .  Guidelines are written to 
improve 1) the quality of care, 2) the improve 1) the quality of care, 2) the 
appropriateness of care, 3) the cost appropriateness of care, 3) the cost 
effectiveness and to serve as educational tools.effectiveness and to serve as educational tools.

•• The goal is not to create standard care but The goal is not to create standard care but 
others may choose to adopt them as such.  others may choose to adopt them as such.  
Clinical guidelines are never a substitute for Clinical guidelines are never a substitute for 
practical judgment.practical judgment.

Kish, 2001 CID 15; 32(6):851, Field et al.  IOM to advise the puKish, 2001 CID 15; 32(6):851, Field et al.  IOM to advise the public health service blic health service 
on clinical practice guidelines National Academy Press 1990on clinical practice guidelines National Academy Press 1990



A Framework to Improve Practice:  A Framework to Improve Practice:  
Implications for GuidelinesImplications for Guidelines

Predisposing factorsPredisposing factors
KnowledgeKnowledge
AttitudesAttitudes
BeliefsBeliefs

Enabling factorsEnabling factors
Skills Skills 

EquipmentEquipment
FacilitiesFacilities

Reinforcing factorsReinforcing factors
FeedbackFeedback

Peer/supervisor supportPeer/supervisor support
Patient participationPatient participation

Link to changes in infection ratesLink to changes in infection rates

ImprovedImproved
compliance compliance 

by adherenceby adherence
to best practiceto best practice

Prevention of Prevention of 
XXXXXXXXXX



Who Develops Guidelines that Impact Who Develops Guidelines that Impact 
Infection Control?Infection Control?

•• Professional societiesProfessional societies
–– SHEASHEA
–– IDSAIDSA
–– APICAPIC
–– ATS and other professional societies etcATS and other professional societies etc

•• HICPAC (CDC)HICPAC (CDC)
•• The European Union and other countriesThe European Union and other countries
•• WHOWHO



Strength and Quality of the EvidenceStrength and Quality of the Evidence

IDSA clinical practice guideline developmentIDSA clinical practice guideline development



BMJ 327:1459 (2003)



Guideline DevelopmentGuideline Development

•• Make recommendationsMake recommendations
•• Include performance measuresInclude performance measures
•• Review Review 

–– Outside peer reviewOutside peer review
–– Stakeholder reviewStakeholder review
–– Organization committee reviewOrganization committee review
–– BOD reviewBOD review

•• Prepublication and publication strategyPrepublication and publication strategy

Kish, 2001 CID 15; 32(6):851, Field et al.  IOM to advise the puKish, 2001 CID 15; 32(6):851, Field et al.  IOM to advise the public health service blic health service 
on clinical practice guidelines National Academy Press 1990on clinical practice guidelines National Academy Press 1990



MDRO GuidelinesMDRO Guidelines

1996: CDC/HICPAC1996: CDC/HICPAC
contact isolation for contact isolation for ““patients known or suspected to be patients known or suspected to be 
infected/colonized with epidemiologically important infected/colonized with epidemiologically important 
organisms.organisms.”” (Garner et al. ICHE 1996;17:53.)(Garner et al. ICHE 1996;17:53.)

2003:2003: SHEASHEA
all healthcare facilities try to control MRSA & VRE by all healthcare facilities try to control MRSA & VRE by 
identifying colonized patients with active surveillance identifying colonized patients with active surveillance 
cultures so they can be cared for using contact cultures so they can be cared for using contact 
precautions precautions ((Muto Muto etet al. ICHE 2003;24:362al. ICHE 2003;24:362--86)86)

2006: 2006: CDC/HICPACCDC/HICPAC
update recommendations for control of MDRO published. update recommendations for control of MDRO published. 
((http://www.cdc.gov/http://www.cdc.gov/ncidodncidod//dhqpdhqp/pdf//pdf/arar/ mdroGuideline2006.pdf)/ mdroGuideline2006.pdf)



CDC MDRO GuidelinesCDC MDRO Guidelines



CDC 2006 MDRO GuidelinesCDC 2006 MDRO Guidelines

•• Includes MRSA, VRE, MDRIncludes MRSA, VRE, MDR--GNRGNR
•• Does not include TBDoes not include TB
•• Proposes a combination (concurrent Proposes a combination (concurrent 

control steps) control steps) 
•• Assumes a team approachAssumes a team approach
•• Assumes periodic review, reAssumes periodic review, re--evaluation evaluation 

and escalation if necessaryand escalation if necessary
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MDRO Control:  ApproachMDRO Control:  Approach

•• Risk assessmentRisk assessment--determinedetermine
–– Types of patients and unitsTypes of patients and units
–– Prevalence Prevalence 
–– FeasibilityFeasibility

•• Two tiered strategyTwo tiered strategy
–– 1st tier1st tier----baseline MDRO control activitiesbaseline MDRO control activities


 
Monitor rates (1A)Monitor rates (1A)


 
Contact isolation for all pts colonized/infected (1A)Contact isolation for all pts colonized/infected (1A)


 
Hand hygiene (1A)Hand hygiene (1A)


 
Environmental cleaningEnvironmental cleaning

–– 2nd tier2nd tier--escalation of practices when escalation of practices when MDROsMDROs are not are not 
decreasingdecreasing


 
Case finding (1B)Case finding (1B)



Risk AssessmentRisk Assessment

Maragakis , et al. JAMA. 2008;299:Maragakis , et al. JAMA. 2008;299::2513:2513



MDRO guidelinesMDRO guidelines

1.1. Implement administrative measuresImplement administrative measures
2.2. Educate and train healthcare Educate and train healthcare 

personnelpersonnel
3.3. Use antimicrobial agents judiciouslyUse antimicrobial agents judiciously
4.4. Perform surveillancePerform surveillance
5.5. Obtain and monitor facility specific Obtain and monitor facility specific 

antimicrobial susceptibility reports and antimicrobial susceptibility reports and 
trends in trends in MDROsMDROs over timeover time

6.6. Institute infection control precautions Institute infection control precautions 
(isolation and contact precautions) to (isolation and contact precautions) to 
prevent MDRO transmissionprevent MDRO transmission

7.7. Implement environmental control Implement environmental control 
measuresmeasures



MDRO Control:  AdministrativeMDRO Control:  Administrative

•• Human resourcesHuman resources
–– Trained Trained ICPsICPs
–– Adequate HCW staffingAdequate HCW staffing
–– TrainingTraining
–– Compliance monitoringCompliance monitoring

•• System changesSystem changes
–– CommunicationCommunication
–– Rapid laboratory testingRapid laboratory testing

•• Facility and environmental changesFacility and environmental changes
–– Hand hygiene availableHand hygiene available
–– Environmental cleaningEnvironmental cleaning

•• Fiscal/political needsFiscal/political needs
•• Written plan to implementWritten plan to implement



Isolation Guidelines:  Standard Isolation Guidelines:  Standard 
PrecautionsPrecautions

•• Hand hygieneHand hygiene
•• PPE/gowns and gloves as indicated PPE/gowns and gloves as indicated 
•• Educate Educate HCWsHCWs about respiratory etiquette  about respiratory etiquette  
•• Place patients with potential to transmit organisms in Place patients with potential to transmit organisms in 

private rooms if possibleprivate rooms if possible
•• Clean patient care equipment and environment Clean patient care equipment and environment 

appropriatelyappropriately
•• Use appropriate disinfectantsUse appropriate disinfectants
•• Clean personal items regularlyClean personal items regularly
•• Use aseptic technique to avoid contaminationUse aseptic technique to avoid contamination
•• Use single dose vialsUse single dose vials



Contamination of Gowns, Gloves and Contamination of Gowns, Gloves and 
HandsHands

Morgan, D, et al. Infect Control Hosp Epidemiol. 2010;31:Morgan, D, et al. Infect Control Hosp Epidemiol. 2010;31:epubepub



Contamination of Gowns, Gloves and Contamination of Gowns, Gloves and 
HandsHands

Morgan, D, et al. Infect Control Hosp Epidemiol. 2010;31:Morgan, D, et al. Infect Control Hosp Epidemiol. 2010;31:epubepub



MDRO Control: Environmental MDRO Control: Environmental 
CleaningCleaning

•• Dedicated equipmentDedicated equipment
•• Assign cleaning personnel to specific Assign cleaning personnel to specific 

unitsunits
•• Increase focus on specific areasIncrease focus on specific areas

–– High touch itemsHigh touch items
–– CommodesCommodes

•• Monitoring compliance with cleaning Monitoring compliance with cleaning 
and disinfection proceduresand disinfection procedures



Hand Imprint Cultures After Contact Hand Imprint Cultures After Contact 
with Environmental Surfaceswith Environmental Surfaces

BhallaBhalla A, et al. Infect Control A, et al. Infect Control HospHosp EpidemiolEpidemiol. 2004;25:164. 2004;25:164--77..



Environmental Survival of Gram Negative BacilliEnvironmental Survival of Gram Negative Bacilli



Cleaning with hydrogen peroxideCleaning with hydrogen peroxide

French GL, French GL, etaletal. 44. 44thth ICAAC,, 2004; ICAAC,, 2004; Rogers JV, Rogers JV, SabourinSabourin CL, CL, etaletal. J . J ApplAppl MicrobiolMicrobiol 2005;99:7392005;99:739--748; Bates CJ, 748; Bates CJ, PearsePearse R. J Hosp Infect 2005;61:364R. J Hosp Infect 2005;61:364--366; 366; 
Cabinet bioCabinet bio--decontamination trial. Centre for Applied Microbiology and Reseadecontamination trial. Centre for Applied Microbiology and Research (CAMR) , rch (CAMR) , PortonPorton Down.  March 1995.Down.  March 1995.
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MDRO Control:  EducationMDRO Control:  Education

•• Encourage behavior changeEncourage behavior change
–– KnowledgeKnowledge
–– feedbackfeedback

•• Involve all healthcare workersInvolve all healthcare workers
–– PhysiciansPhysicians
–– NursesNurses
–– Other healthcare workersOther healthcare workers



MDRO Control: DecolonizationMDRO Control: Decolonization

•• Strategies best for MRSA; limited for Strategies best for MRSA; limited for 
VRE and VRE and GNRsGNRs

•• Limited by Limited by recolonizationrecolonization, difficulty in , difficulty in 
decolonization in patients with active decolonization in patients with active 
infection, resistanceinfection, resistance



MDRO control:  Antibiotics and MDRO control:  Antibiotics and 
Infection ControlInfection Control

•• Judicious use of antibioticsJudicious use of antibiotics
–– Automatic stop ordersAutomatic stop orders
–– Follow guidelines Follow guidelines ieie surgical prophylaxissurgical prophylaxis
–– Limit pharmaceutical Limit pharmaceutical involvedmentinvolvedment in guidelinesin guidelines

•• Standard precautions:Standard precautions:
–– Home health careHome health care
–– Ambulatory settingsAmbulatory settings
–– Long term care with out draining wounds or Long term care with out draining wounds or 

secretionssecretions
•• Standard and contact precautions:Standard and contact precautions:

–– Acute care for colonized and infectedAcute care for colonized and infected
–– Long term care where cannot control Long term care where cannot control 

secretions or draining woundssecretions or draining wounds



r = 0.976, P<.001 for P aeruginosa; 
r = 0.891, P = .007 for GNR; 
r = 0.958, P<.001 for years of observation

FluoroquinoloneFluoroquinolone use and resistance use and resistance 
rates in rates in P. P. aeruginosaaeruginosa and GNRand GNR

Neuhauser MM, et al. JAMA. 2003;289:885Neuhauser MM, et al. JAMA. 2003;289:885--88..



 

*
*
*
*

*
*

*
*

*
*

*
*

Ng & Ng & TambyahTambyah 22ndnd APSICAPSIC

MetaMeta--analysis:  Effect of Antimicrobial analysis:  Effect of Antimicrobial 
RestrictionRestriction



Do These Approaches Work? Effects Do These Approaches Work? Effects 
for MDRfor MDR--GNRGNR

Davey P, et al. Systematic Review of Antimicrobial Drug PrescribDavey P, et al. Systematic Review of Antimicrobial Drug Prescribing in Hospitals. Emerging Infectious ing in Hospitals. Emerging Infectious 
Diseases .2006;12:211Diseases .2006;12:211--216.216.



Isolation Guidelines:  AdministrativeIsolation Guidelines:  Administrative

•• Incorporate prevention of infectious agents into the Incorporate prevention of infectious agents into the 
thethe organization pt and OHS safety programs (IB/IC)organization pt and OHS safety programs (IB/IC)

•• Provide administrative support, fiscal and human Provide administrative support, fiscal and human 
resources for IC (IB/IC) and OHS (IB/IC)resources for IC (IB/IC) and OHS (IB/IC)

•• Provide adequate numbers and trained individuals to Provide adequate numbers and trained individuals to 
manage IC program (IB/IC) and trained microbiology manage IC program (IB/IC) and trained microbiology 
personnel (IB)personnel (IB)

•• Delegate authority for patient placement and Delegate authority for patient placement and 
assignment of precautions to IC (IC)assignment of precautions to IC (IC)



Isolation Guidelines:  Contact Isolation Guidelines:  Contact 
PrecautionsPrecautions

•• Transmission based precautions for Transmission based precautions for 
epidemiologically significant organisms or epidemiologically significant organisms or 
communicable disease communicable disease 

•• Contact precautionsContact precautions----for pts with known or for pts with known or 
suspected infections or syndromes with risk for suspected infections or syndromes with risk for 
contact transmissioncontact transmission
–– Private roomPrivate room
–– CohortCohort
–– In OPDIn OPD----place in exam room as soon as possibleplace in exam room as soon as possible
–– Gloves and gownGloves and gown
–– Clean room frequentlyClean room frequently



Preventing Transmission:  Preventing Transmission:  
Data For Gram Negatives?Data For Gram Negatives?

•• Prospective cohort (2001Prospective cohort (2001––2004)2004)——MICU/SICU MICU/SICU 
at UMD. at UMD. PerianalPerianal cultures on admission, weekly cultures on admission, weekly 
and on dischargeand on discharge

•• 1806 patients admitted to ICU1806 patients admitted to ICU
–– 74 had ESBL producing 74 had ESBL producing E. coliE. coli on admission, 23 acquired on admission, 23 acquired 

ESBL and 14/23 PFGE were unique, 3 (13%) transmitted ESBL and 14/23 PFGE were unique, 3 (13%) transmitted 
nosocomiallynosocomially

–– 27 acquired 27 acquired K. K. pneumoniaepneumoniae, 14 (52%) met our definition of , 14 (52%) met our definition of 
patientpatient--toto--patient transmission. 6/27 (22%) had a patient transmission. 6/27 (22%) had a 
subsequent ESBLsubsequent ESBL

–– 8 acquired 8 acquired K. K. oxytocaoxytoca, 1 (13%) was transmitted       , 1 (13%) was transmitted       
patientpatient--toto--patientpatient

Harris AD, et al. Am J Infect Control. 2007;35:97-101.



Experience with Experience with AcinetobacterAcinetobacter

MaragakisMaragakis and Perl CID 2008:46;1254and Perl CID 2008:46;1254



The The AcinetobacterAcinetobacter IcebergIceberg
•• 44--month prospective pilot study on 5 medical units at JHH month prospective pilot study on 5 medical units at JHH 
•• Admission and weekly surveillance cultures for MDRAdmission and weekly surveillance cultures for MDR--ACIN (ACIN (AxillaAxilla, , 

wound, sputum, wound, sputum, endotrachealendotracheal suction)suction)
•• 1601 admissions/transfers with 74%1601 admissions/transfers with 74%--94% compliance94% compliance
•• 7/1240 (0.006%) 7/1240 (0.006%) 

admission culturesadmission cultures 
and 5/470 (0.01%) and 5/470 (0.01%) 
weekly cultures weekly cultures 
grew MDRgrew MDR--ACINACIN

•• 80% of patients with80% of patients with 
prior history hadprior history had 
+ culture+ culture

MDRMDR--ACIN (+) ASCACIN (+) ASC

Maragakis et al, JAMA 2008Maragakis et al, JAMA 2008..



Experience with Experience with KPCKPC’’ss

•• Beginning 2006 in a 10 bed ICU all pts with Beginning 2006 in a 10 bed ICU all pts with 
KPCKPC’’ss, VRE, MRSA were, VRE, MRSA were

1)1)Placed in contact isolationPlaced in contact isolation
2)2)CohortedCohorted in one end of the ICUin one end of the ICU
3)3)Compliance with hand hygiene and cleaning Compliance with hand hygiene and cleaning 

encouragedencouraged
4)4)Routine rectal swabs for Routine rectal swabs for KPCsKPCs implementedimplemented
•• Mean number of patients per 1,000 pt days Mean number of patients per 1,000 pt days 

with with KPCKPC’’ss decreased from 9.7 to 3.7 decreased from 9.7 to 3.7 
(P<0.001)(P<0.001)

KocharKochar et al, ICHE 2009:33;447et al, ICHE 2009:33;447



Experience with Experience with KPCKPC’’ss

KocharKochar et al, ICHE 2009:33;447et al, ICHE 2009:33;447

Intervention beginsIntervention begins



Experience with Experience with KPCKPC’’ss:  ABX use:  ABX use

KocharKochar et al, ICHE 2009:33;447et al, ICHE 2009:33;447



KPC guidelines (CDC)KPC guidelines (CDC)

•• Isolate using contact precautions (duration not Isolate using contact precautions (duration not 
known)known)

•• Screen using Screen using periperi--rectal and or rectal swabsrectal and or rectal swabs

MMWR, March 20, 2009: MMWR, March 20, 2009: VolVol 58(10);25658(10);256



KPC guidelines (CDC)KPC guidelines (CDC)

MMWR, March 20, 2009: MMWR, March 20, 2009: VolVol 58(10);25658(10);256



Other Approaches:  What To Do If Other Approaches:  What To Do If 
KPCsKPCs Outbreaks Are OngoingOutbreaks Are Ongoing

•• Cohort patientsCohort patients
•• Cohort staffCohort staff
•• PFGE/molecular typing of strainsPFGE/molecular typing of strains
•• Active surveillance with Active surveillance with ““flagging of patientsflagging of patients”” and and 

feed back of datafeed back of data
•• Studies to identify sourcesStudies to identify sources
•• Ongoing training and reinforcement of ICOngoing training and reinforcement of IC
•• Measurement of compliance of processesMeasurement of compliance of processes

CarmeliCarmeli et al. et al. ClinClin MicrobiolMicrobiol Infect 2010; 16:102Infect 2010; 16:102--1111



Other Approaches:  What To Do If Other Approaches:  What To Do If 
KPCsKPCs Are Rare or Newly IntroducedAre Rare or Newly Introduced
•• Screen all patients in contact with index case Screen all patients in contact with index case 

(point prevalence study)(point prevalence study)
•• Epidemiologic investigation and analysis of route Epidemiologic investigation and analysis of route 

cases of cross transmission events with more cases of cross transmission events with more 
than 2 secondary cases or one case after than 2 secondary cases or one case after 
implementation of prevention strategiesimplementation of prevention strategies

•• Measures to communicate to staff and Measures to communicate to staff and 
administrationadministration

•• Stringent infection control measures to Stringent infection control measures to 
contain/eradicate clusterscontain/eradicate clusters

•• Coordinate with public health authoritiesCoordinate with public health authorities
CarmeliCarmeli et al. et al. ClinClin MicrobiolMicrobiol Infect 2010; 16:102Infect 2010; 16:102--1111



KPCsKPCs:  The Response at National :  The Response at National 
LevelsLevels

CarmeliCarmeli et al. et al. ClinClin MicrobiolMicrobiol Infect 2010; 16:102Infect 2010; 16:102--1111



Elements of MDRO GuidelinesElements of MDRO Guidelines

Guideline Guideline 
recommendatiorecommendatio 
nn

CDC/CDC/ 
HICPACHICPAC

UK MRSAUK MRSA AustralianAustralian

DefinitionDefinition Not addressedNot addressed Not addressedNot addressed > 48 hours,> 48 hours, 
# new infections/ # new infections/ 

OBDOBD

Reporting to health Reporting to health 
authorityauthority

Not addressedNot addressed Mandatory for Mandatory for 
bacteraemiabacteraemia 

(MRSA in England, (MRSA in England, 
Wales & NI/All Wales & NI/All Staph. Staph. 

aureusaureus in Scotlandin Scotland

Proposed for Proposed for 
MRSA MRSA bacteraemiabacteraemia



Elements of MDRO GuidelinesElements of MDRO Guidelines

Guideline Guideline 
recommendationrecommendation

CDC/CDC/ 
HICPACHICPAC

UK MRSAUK MRSA AustralianAustralian

Hand hygieneHand hygiene routineroutine routineroutine routineroutine

Standard Standard 
precautionsprecautions

routineroutine routineroutine routineroutine

Surveillance & Surveillance & 
feedbackfeedback

recommenderecommende 
dd

recommenderecommende 
dd

recommenderecommende 
dd



Elements of MDRO GuidelinesElements of MDRO Guidelines
Guideline Guideline 
recommendationrecommendation

CDC/CDC/ 
HICPACHICPAC

UK MRSAUK MRSA Australian MRSAAustralian MRSA

Sites culturedSites cultured NaresNares and skin and skin 
break down sitesbreak down sites

NaresNares, throat & , throat & 
groin, skin lesions, groin, skin lesions, 

catheter sites, catheter sites, 
clinical specimens, clinical specimens, 

umbilicus in umbilicus in 
neonatesneonates

NaresNares/groin/clinical /groin/clinical 
specimensspecimens

Active surveillance Active surveillance 
culturescultures

Tier 2Tier 2----escalationescalation-- 
admission and admission and 

periodicperiodic

Recommended for Recommended for 
high risk patients, high risk patients, 
high risk units & high risk units & 

emergency emergency 
admissionsadmissions 
(Universal (Universal 
admission admission 

screening under screening under 
consideration)consideration)

2 strategies2 strategies---- 
hospital wide in hospital wide in 

readmissions (w/in readmissions (w/in 
6 mo and chronic 6 mo and chronic 

conditions or conditions or 
specialized unites, specialized unites, 
admission and wklyadmission and wkly



SHEA/IDSA compendiumSHEA/IDSA compendium

Includes measurement and definitions, reviews data for process aIncludes measurement and definitions, reviews data for process and nd 
outcome measures, and infrastructure recommendationsoutcome measures, and infrastructure recommendations..
Subject areas include:  SSI, BSI, VAP, UTI, C. Subject areas include:  SSI, BSI, VAP, UTI, C. difficiledifficile and MRSAand MRSA



The Future?  Source Control with The Future?  Source Control with 
ChlorhexidineChlorhexidine

•• Prospective, sequential group, single arm trial compared Prospective, sequential group, single arm trial compared 
soap/water baths to cloths impregnated with 2% CHG  in 1787 soap/water baths to cloths impregnated with 2% CHG  in 1787 
MICU ptsMICU pts

•• 2.5 log reduction in VRE colonies on pt skin2.5 log reduction in VRE colonies on pt skin
•• Less VRE contamination of HCW hands (RR=0.6) & Less VRE contamination of HCW hands (RR=0.6) & 

environmental contamination (RR=0.3)environmental contamination (RR=0.3)
•• VRE acquisition decreased from 26 to 9 VRE acquisition decreased from 26 to 9 colonizationscolonizations per 1000 per 1000 

pt days (RR=0.4)pt days (RR=0.4)

Vernon, MO et al. Arch Intern Med 2006;166:306-312  Vernon et al. Arch Intern Vernon et al. Arch Intern 
Med 2006; 166: 306Med 2006; 166: 306--1212



ClimoClimo et al.  CCM 2009et al.  CCM 2009

Source control with Source control with chlorhexidinechlorhexidine

•• 6 ICUs in 4 centers6 ICUs in 4 centers
•• Quasi Quasi experiementalexperiemental designdesign
•• MRSA MRSA acquisionacquision decreased 32% (5.04 cases / 1000 decreased 32% (5.04 cases / 1000 

eligible pt days eligible pt days vsvs 3.44, p=0.046) 3.44, p=0.046) 
•• VRE acquisition decreased 50% (4.35 cases / 1000 VRE acquisition decreased 50% (4.35 cases / 1000 

eligible pt days eligible pt days vsvs 2.19 cases, p=0.008) 2.19 cases, p=0.008) 
•• Incident BSI decreased 21% (10.92 cases per 1000 pt Incident BSI decreased 21% (10.92 cases per 1000 pt 

days days vsvs 8.66 cases, p=0.046) 8.66 cases, p=0.046) 
•• Progression to VRE Progression to VRE bacteremiabacteremia among VRE colonized among VRE colonized 

patients (RR 3.35; 95% CI 1.13patients (RR 3.35; 95% CI 1.13--9.87; P=0.035). 9.87; P=0.035). 



ConclusionsConclusions

•• Guidelines for Guidelines for MDROsMDROs such as MRSA and VRE are such as MRSA and VRE are 
well developed while those for well developed while those for GNRsGNRs are not are not 
because data are limited.  because data are limited.  

•• The individual elements of guidelines work:  Hand The individual elements of guidelines work:  Hand 
hygiene, isolation, hygiene, isolation, cohortingcohorting, environmental cleaning, , environmental cleaning, 
surveillance and feedback of datasurveillance and feedback of data
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