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Background ςVRE at our institution

ÅCDC isolation procedures
ïLong-sleeved gowns, gloves
ïSingle rooms for colonized patients

ÅHigh profile Hand Hygiene program

ÅGeneral cleaning with a neutral detergent
ïDŜƴŜǊŀƭ ϧ άǘŜǊƳƛƴŀƭέ ōƭŜŀŎƘ ŎƭŜŀƴƛƴƎ ƛƴ ±w9 ǇŀǘƛŜƴǘ ǊƻƻƳǎ

ÅAntimicrobial stewardship program

ÅVRE surveillance

VRE surveillance
ÅVRE colonisation
ïRectal swab / faecal culture on admission & weekly
ÅLiver transplant
ÅRenal
ÅHematology / Oncology
ÅICU

ïOpportunistic screening of faeces on inpatients > 48 hrs

High-risk wards

VRE surveillance
ÅVRE colonisation
ïRectal swab / faecal culture on admission & weekly
ÅLiver transplant
ÅRenal
ÅHematology / Oncology
ÅICU

ïOpportunistic screening of faeces on inpatients > 48 hrs

ÅVRE Disease
ïBlood cultures, other sterile sites, urine

ÅCulture
ïchromogenic agar with PCR confirmation
Å2-3 days for results

ï98% vanB (91% E. faecium, 7% E. faecalis), 2% vanA E. faecium

High-risk wards

VRE - problems

1. Increasing rates of VRE colonisation
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VRE - problems

1. Increasing rates of VRE colonisation

2. Increasing rates of VRE disease

Increasing rates of VRE disease
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VRE - problems

1. Increasing rates of VRE colonisation

2. Increasing rates of VRE disease

3. Inherent delay in VRE colonisation results

4. Poor clinician compliance with CDC guidelines

5. Environmental contamination in non-VRE areas

Environmental contamination in 
non-VRE areas

Telephones, keyboards

Staff areas

Call bells, patient 
chairs

Patient  areas

Lifting equipment, 
BP cuffs, PAT slides, 

weighing chairs

Shared patient 
equipment

VRE - problems

1. Increasing rates of VRE colonisation

2. Increasing rates of VRE disease

3. Inherent delay in VRE colonisation results

4. Poor clinician compliance with CDC guidelines

5. Environmental contamination in non-VRE areas

6. Poor compliance with cleaning protocols
ï Patient Services Assistant (PSA) model
ω Inadequate training & supervision

tŀǎǘ ±w9 άǎǳŎŎŜǎǎέ

VRE Superclean

ïOutbreak response

ï8 extra cleaning staff employed

ïComplete ward & equipment bleach cleaning

Č Marked reduction VRE transmission (2-3 months)
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Multimodal VRE intervention

1. Manage entire hospital as VRE-contaminated

ωUniversal routine daily bleach cleaning

- Bleach 1000 ppm & detergent
(Chloradet®)

- Single-step cleaning

- All other products removed

Bleach dispensing station
Automated delivery system

Multimodal VRE intervention

2. Modify CDC contact precautions

ω{ƭŜŜǾŜƭŜǎǎ ŀǇǊƻƴ ŀƴŘ άōŀǊŜ-below-the-Ŝƭōƻǿǎέ

ωNo gloves

ςStandard Precautions only

ÅEmphasis on alcohol based hand
rub (ABHR)

Multimodal VRE intervention

3. Employ PSA Supervisors

ω Increased supervision of cleaning performance

ωFormalised PSA education program

ωEstablish performance benchmarks

ωMonitor environmental cleanliness

ωCleaning audits

ωFormalised feedback

ωEnvironmental VRE cultures

ωATP bioluminescence trial

Aims

ÅAssess rates of VRE colonisation & disease

ïPre & post multimodal VRE intervention

Methods

ÅProspective data collection

ÅObservational study

ïPre-ƛƴǘŜǊǾŜƴǘƛƻƴ άtŜǊƛƻŘ !έΥ  1 Feb ς31 July 2009

ïIntervention roll-out:  Aug 2009 ςJan 2010

ïPost-ƛƴǘŜǊǾŜƴǘƛƻƴ άtŜǊƛƻŘ .έΥ  1 Feb ς31 July 2010

ÅWeekly surveillance

ïHigh-risk wards

ÅTotal No inpatients

ÅNo inpatients screened for VRE

Outcome Measures

1. Rates of VRE colonisation
ï inpatients high-risk wards

a) Newly recognised VRE-colonised patients

b) Previously known VRE-colonised patients
Å Newly recognised + previously known = burden

c) VRE colonisation at time of admission

ïAll calculated weekly for Periods A & B
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Outcome Measures

2. VRE disease ςentire hospital

a) Continued surveillance
Å Blood cultures

Å Other sterile sites

Å Urines

b) Rate of VRE bacteraemia
Å Per 100 patients blood-cultured

RESULTS

Total Inpatients in High-risk Wards

Mean 225.6 patients per week
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Total patients

Mean 218 patients per week

Pre-intervention
Period A

Post-intervention
Period B

Mean 226 patients per week

Compliance with VRE screening
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SUMMARY Total patientsTotal patients swabbed per week

Mean weekly compliance
65.7%

Mean weekly compliance
73.3%

p<0.0001

Pre-intervention
Period A

Post-intervention
Period B

High risk wards Pre-intervention
Period A

Post-intervention
Period B

p-value

Inpatients screened 2071 2282
0.017

New VRE patients 207 180

Rate per 100 patients 
screened

10.0 7.9

1. Rates of VRE colonisation

21%

a) Newly recognized VRE-colonised inpatients

1. Rates of VRE colonisation

No. VRE-colonised inpatients 
per week

Pre-intervention
Period A

Post-intervention
Period B

p-value

Mean ± SD 41.8 ± 7.0 41.3 ± 5.1 0.78

Median 43 42 -

Range 30-57 32-53 -

Mean % of inpatients 19.2% 18.3% NS

b) Total number of VRE-colonised inpatients
(new + old = burden)
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1. Rates of VRE colonisation

No. Inpatients
- High-risk wards

Pre-
intervention

Period A

Post-
intervention

Period B

p-
value

With on-admission screen 1663 2126

On-admission screen, initial 
admission

1461 1795

- New positive (%) 38 (2.6%) 44 (2.2%)
0.89- Known positive 92 (6.3%) 121 (6.7%)

- Negative 1331 (91.1%) 1630 (90.8%)

c) VRE colonisation at time of admission
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New VRE known VRE Known negative patients (swabbed) Total patientsknown negative

1. Rates of VRE colonisation
Weekly summary

Pre-intervention
Period A

Post-intervention
Period B

2. VRE disease ςentire hospital

Clinical infections Pre-intervention
Period A

Post-intervention
Period B

p-value

Total patients 39 20 -

- Urines 24 19 -

- Other sterile sites 1 1 -

- Bacteraemia 14 0 -

Total patients blood 
cultured

2935 3064 -

Rate of VRE bacteraemia 
per 100 patients blood 
cultured

0.48 0 0.0004

Limitations

1. VRE colonisation assessed on high-risk wards only

2. Poor sensitivity of rectal swabs*

ï Potential false negative VRE screen

3. Multimodal intervention
ï Cannot ascertain which component most effective

ϝ 5Ω!ƎŀǘŀΦ CID. 2002:167.

Conclusions

Multimodal intervention (Bleach-Based Cleaning Program)

had a significant effect in:

1. VRE colonisation
ÅReduced rates of new VRE colonisation

ÅReduced VRE inpatient acquisition

ÅStabilized overall VRE inpatient burden

2. VRE disease
ÅMarked reduction in bacteraemia

BBCP appears to be an effective intervention to 
reduce the risk of VRE colonisationand disease in 

hospitals
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