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What Are Guidelines?

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

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

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



A Framework to Improve Practice:
Implications for Guidelines

Predisposing factors

Knowledge
Attitudes \

Beliefs
Enabling factors Cg?npgﬁ;re]ge T
Kill R
Eqﬁi;;nfent by adherence XXXXX
Facilities to best practice
Reinforcing factors

Feedback
PEET/SUPERISer SUPPOort /
Patient participation
Link terchanges in infection rates



Who Develops Guidelines that Impact
Infection Control?

Professional societies

— SHEA

— IDSA

— APIC

— ATS and other professional societies etc
HICPAC (CDC)

The European Union and other countries

« WHO



Strength and Quality of the Evidence

IDSA clinical practice guideline development
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Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of

randomised controlled trials

Gordon C 5 Smith, Jill P Pell

Abstract

Ohbjectives 'To determine whether parachutes are

effective in preventing major trauma related to

gravitational challenge.

Design Systematic review of randomised controlled

trials.

Drata sources: Medline, Web of Science, Embase, and

the Cochrane Library databases; appropriate internet

sites and citation lists.

Study selection: Studies showing the effects of using

a parachute during free fall.

Main outcome measure Death or major trauma,

defined as an injury severity score = 5.

Results We were unable to identity any randomised

controlled trials of parachute intervention,
Conclusions As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected o rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
interventions evaluated by using only observational

data. We think that everyone might benefit if the mos|

radical protagomsts of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute,

accepted intervention was a fabric device, secured by
strings to a harness worn by the participant and
released (either automatically or manually) during free
fall with the purpose of limiting the rate of descent. We
excluded studies that had no control group.

Definition of outcomes

The major outcomes studied were death or major
trauma, defined as an injury severity score greater than
15.%

Meta-analysis

O statistical apprach was to assess outcomes in para-
chute and control groups by odds ratos and quantified
the precision of estimates by 95% confidence intervals.
We chose the Mantel-Haenszel test to assess hetero-
geneity, and sensitivity and subgroup analyses and
frced effects weighted regression techniques to explore
causes of heterogeneity. We selected a funnel plot to
assess publication bias visually and Eggers and Begg's
tests to test it quantitatively. Stata software, version 7.0,
was the tool for all statistical analyses.

Results

Our search strategy did not find any randomised
controlled trials of the parachute.
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Guideline Development

Make recommendations
Include performance measures
o Review
— Outside peer review.
— Stakeholder review
— Organization committee review.
— BOD review
o Prepublication and publication strategy.

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



MDRO Guidelines

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

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

Uupdate recommendations for control of MDRO published.
(http://v\ANw.cdc.gov/ncidod/dhqp/pdf/ar/ mdroGuideline2006. pdf)



CDC MDRO Guidelines



CDC 2006 MDRO Guidelines

ncludes MRSA, VRE, MDR-GNR
Does not include TB

Proposes a combination (concurrent
control steps)

Assumes a team approach

Assumes periodic review, re-evaluation
and escalation If necessary
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MDRO Control: Approach

* Risk assessment-determine
— Types of patients and units
— Prevalence
— Feasibility
o Two tiered strategy
— 1st tier--baseline MDRO control activities
= Monitor rates (1A)
= Contact isolation for all pts colonized/infected (1A)
= Hand hygiene (1A)
= Environmental cleaning

— 2nd tier-escalation of practices when MDROs are not
decreasing

= Case finding (1B)



Risk Assessment

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

Implement administrative measures

Educate and train healthcare
personnel

Use antimicrobial agents judiciously.
Perform surveillance

Obtain and monitor facility specific
antimicrobial susceptibility reports and
trends in MDROs over time

Institute infection control precautions
(Isolation and contact precautions) to
prevent MDRO transmission

Implement environmental control
measures



MDRO Control: Administrative

Human resources

— Trained ICPs

— Adeguate HCW staffing
— Training

— Compliance monitoring
System changes

— Communication

— Rapid laboratory testing
Facility and environmental changes
— Hand hygiene available
— Environmental cleaning
Fiscal/political needs
Written plan to iImplement



|Isolation Guidelines: Standard
Precautions

Hand hygiene
PPE/gowns and gloves as indicated
Educate HCWs about respiratory etiguette

Place patients with potential to transmit organisms In
private rooms If poessible

Clean patient care equipment and environment
appropriately

Use appropriate disinfectants

Clean personal items regularly

Use aseptic technigue to avoid contamination
Use single dose vials



Contamination of Gowns, Gloves and
Hands

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



Contamination of Gowns, Gloves and
Hands

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



MDRO Control: Environmental
Cleaning

Dedicated eguipment

Assign cleaning personnel to specific
UnIts

Increase focus on Specific areas
— High touch items
— Commodes

Monitoring compliance with cleaning
and disinfection procedures



Hand Imprint Cultures After Contact
with Environmental Surfaces

Bhalla A, et al. Infect Control Hosp Epidemiol. 2004;25:164-7.



Environmental Survival of Gram Negative Bacilli



Cleaning with hydrogen peroxide

—e- Staphylococcus aureus
NCTC 11939

- Enterococcus faecium
NCTC 12204

—— Acinetobacter baumannii
NCTC 12156

-8 Klebsiella pneumoniae
NCTC 9633

=< Clostridium difficile
NCTC 11209

French GL, etal. 44" ICAAC,, 2004; Rogers JV, Sabourin CL, etal. J Appl Microbiol 2005;99:739-748; Bates CJ, Pearse R. J Hosp Infect 2005;61:364-366;
Cabinet bio-decontamination trial. Centre for Applied Microbiology and Research (CAMR):, Porton Down. March 1995.




MDRO Control: Education

 Encourage behavior change
— Knowledge
— feedback

e |nvolve all healthcare workers
— Physicians
— Nurses
— Other healthcare workers



MDRO Control: Decolonization

o Strategies best for MRSA; limited for
VRE and GNRs

o Limited by recolonization, difficulty in
decolonization in patients with active
Infection, resistance



MDRO control: Antibiotics and
Infection Control

e Judicious use of antibiotics

— Automatic stop orders

— Follow guidelines ie surgical prophylaxis

— Limit pharmaceutical involvedment in guidelines
o Standard precautions:

— Home health care

— Ambulatory settings

— LLong term care with out draining wounds or
secretions

o Standard and contact precautions:
— Acute care for colonized and infected

— |Long term care where cannot control
secretions or draining wounds



Fluoroguinolone use and resistance
rates In P. aeruginosa and GNR

220

r =0.976, P<.001 for P aeruginosa,;
r=0.891, P =.007 for GNR;
r = 0.958, P<.001 for years of observation
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Meta-analysis: Effect of Antimicrobial
Restriction
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Do These Approaches Work? Effects
for MDR-GNR

Davey P, et al. Systematic Review of Antimicrobial Drug Prescribing in Hospitals. Emerging Infectious
Diseases .2006;12:211-216.



Isolation Guidelines: Administrative

o |ncorporate prevention of infectious agents into the
the organization pt and OHS safety programs (IB/IC)

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

e Provide adeguate numbers and trained individuals to
manage IC program (IB/IC) and trained microbiology
personnel (IB)

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



|Isolation Guidelines: Contact
Precautions

* [ransmission based precautions for
epidemiologically significant organisms or
communicable disease

o Contact precautions--for pts with known or
suspected infections or syndromes with risk for
contact transmission
— Private room
— Cohort
— |n OPD--place in exam reom as soon as poessible
— Gloves and gown
— Clean room frequently



Preventing Transmission:
Data For Gram Negatives?

* Prospective cohort (2001—2004)—MICU/SICU
at UMD. Perianal cultures on admission, weekly

and on discharge

e 1806 patients admitted to ICU

— 74 had ESBL producing E. colilon admission, 23 acquired
ESBL and 14/23 PFGE were unique, 3 (13%) transmitted
nosocomially

— 27 acquired K. pneumoniae, 14 (52%) met our definition of
patient-to-patient transmission. 6/27 (22%) had a
subsequent ESBL

— 8 acquired K. oxytoca, 1 (13%) was transmitted
patient-to-patient

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



Experience with Acinetobacter

Maragakis and Perl CID 2008:46;1254



The Acinetobacter Iceberg

» 4-month prospective pilot study on 5 medical units at JHH

« Admission and weekly surveillance cultures for MDR-ACIN (Axilla,
wound, sputum, endotracheal suction)

» 1601 admissions/transfers with 74%-94% compliance

o 7/1240 (0.006%)
admission cultures
and 5/470 (0.01%)
weekly cultures
grew MDR-ACIN

o 80% of patients with
prior history had
+ culture

Maragakis et al, JAMA 2008.



Experience with KPC'’s

o Beginning 2006 in a 10 bed ICU all pts with
KPC’s, VRE, MRSA were

1)Placed in contact isolation
2)Cohorted in one end of the ICU

3)Compliance with hand hygiene and cleaning
encouraged

4)Routine rectal swabs for KPCs implemented

o Mean number ofi patients per 1,000 pt days
with KPC’s decreased from 9.7 to 3.7
(P<0.001)

Kochar et al, ICHE 2009:33;447



Experience with KPC'’s
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Experience with KPC’s: ABX use
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KPC guidelines (CDC)

o |solate using contact precautions (duration not
Known)

o Screen using peri-rectal and or rectal swalbs

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



KPC guidelines (CDC)

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



Other Approaches: What To Do If
KPCs Outbreaks Are Ongoing

o Cohort patients
o Cohort staff
o PEGE/molecular typing of strains

o Active survelllance with “flagging of patients™ and
feed back of data

o Studies to identify sources
¢ Ongoing training and reinforcement ofi IC
o Measurement of compliance of processes

Carmeli et al. Clin Microbiol Infect 2010; 16:102-11



Other Approaches: What To Do If

KPCs Are Rare or Newly Introduced

Screen all patients in contact withi index case
(point prevalence study)

Epidemiologic investigation and analysis of route
cases of cross transmission events with more
than 2 secondary cases or one case after
Implementation of prevention strategies

Measures to communicate to staff and
administration

Stringent infection control measures to
contain/eradicate clusters

Coordinate with public health authorities

Carmeli et al. Clin Microbiol Infect 2010; 16:102-11



KPCs: The Response at National
Levels

Carmeli et al. Clin Microbiol Infect 2010; 16:102-11



Elements of MDRO Guidelines

Guideline CDC/ UK MRSA Australian
recommendatio HICPAC
N
Definition Not addressed Not addressed > 48 hours,
# new Infections/
@)=2]D)

Reporting to health
authority.

Not addressed

Mandatory for
bacteraemia
(MRSA in England,

Wales & NI/All Staph.

aureus in Scotland

Proposed for
MRSA bacteraemia




Elements of MDRO Guidelines

Guideline CDC/ UK VMIRSA Australian
recommendation HICPAC

Hand hygiene routine routine routine
Standard routine routine routine
precautions

Survelllance & recommende | recommende | recommende
feedback d d d




Elenr

ents of MDRO Guidelines

Guideline
recommendation

CDC/
HICPAC

UK MRSA

Australianf MRSA

Sites cultured

Nares and skin
break down sites

Nares, throat &
groin, skin lesions,
catheter sites,
clinical specimens,
umbilicus in
neonates

Nares/groin/clinical
specimens

Active survelllance
cultures

Tier 2--escalation-
admission and
periodic

Recommended for
high risk patients,
high risk units &
emergency.
admissions
(Universal
admission
screening under
consideration)

2 strategies--
hospital wide in
readmissions (wW/in
6 mo and chronic
conditions or
specialized unites,
admission and wkly




SHEA/IDSA compendium

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



The Future? Source Control with
Chlorhexidine

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

e 2.5 log reduction in VRE colonies on pt skin

o [ess VRE contamination of HCW hands (RR=0.6) &
environmental contamination (RR=0.3)

« VRE acquisition decreased from 26 to 9 colonizations per 1000
pt days (RR=0.4)
Chlorhexidine Cloth
Skin Contamination
Environmental Contamination i
Waorker Hand Contamination

Patient Acquisition

1.0 1.5

ernon et al. Arch Intern Risk Ratio
ed 2006; 166: 306-12  Fauare Cleansing by Cloth Favors Soap and Water Bath




Source control with chlorhexidine

6 ICUs in 4 centers
e Quasi experiemental design

« MRSA acquision decreased 32% (5.04 cases / 1000
eligible pt days vs 3.44, p=0.046)

e VRE acquisition decreased 50% (4.35 cases / 1000
eligible pt days vs 2.19 cases, p=0.008)

o |ncident BSI decreased 21% (10.92 cases per 1000 pt
days vs 8.66 cases, p=0.046)

e Progression to VRE bacteremia among VRE colonized
patients (RR 3.35; 95% CI 1.13-9.87; P=0.035).

Climo et al. CCM 2009



Conclusions

e Guidelines for MDROs such as MRSA and VRE are
well developed while those for GNRs are not
because data are limited.

o The Individual elements of guidelines work: Hand
hygiene, iIsolation, cohorting, environmental cleaning,
surveillance and feedback ofi data
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