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Burden of VRE

• History in WA
– Significant outbreak at RPH 2001 (about 80 cases)
– Low level isolation until exponentially increasing incidence since 2007
– Large colonisation outbreak at SCGH in 2011 (131 cases)

• Morbidity and mortality 
– Related to VRE infections
– Colonisation usually precedes infection
– VRE has a different virulence profile to other MROs

• Disease only in identified higher risk groups c.f. MRSA, ESBL, CPE, C. difficile

• Costs:
– Control

• Pathology, PPE equipment in contact precautions

– Colonisations
• Use of single rooms, bed management

– Infections
• LOS and health care costs
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Vancomycin Resistant Enterococci 
Western Australia 1998 – 25th January 2016: 3,414 vanA and vanB E faecalis and E faecium isolates
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DiazGranadosDiazGranados CID 2005CID 2005

VRE versus VSE bloodstream infectionVRE versus VSE bloodstream infection

Mortality metaMortality meta--analysisanalysis

New antibiotics, contribution to death less clear c.f. more virulent organisms



Statistical methodStatistical method VRE BSIVRE BSI VSE BSIVSE BSI VRE BSIVRE BSI VSE BSIVSE BSI

n = 94n = 94 n = 182n = 182

GLS regression modelGLS regression model
mean valuemean value $4,479 $4,479 $2,250$2,250 2.32.3 1.21.2

(3,500(3,500--5,732)5,732) (1,758(1,758--2,880)2,880) (1.8(1.8--2.8)2.8) (0.9(0.9--1.5)1.5)
GLS regression with IPWGLS regression with IPW

mean valuemean value $4036$4036 $2023$2023 2.22.2 1.11.1

(3,170(3,170--5,140)5,140) (1,588(1,588--2575)2575) (1.7(1.7--2.7)2.7) (0.9(0.9--1.4)1.4)

Matched pairsMatched pairs $9949$9949 $5,282$5,282 3.53.5 2.22.2
(1,579(1,579--24,693)24,693) (2,042(2,042--8,043)8,043) (2.1(2.1--7.3)7.3) (1.0(1.0--3.5)3.5)

CostsCosts

US$ (95% CI)US$ (95% CI)
LOSLOS

days (95%CI)days (95%CI)

Attributable Costs and LOS Attributable Costs and LOS 

VRE versus VSE Bloodstream InfectionsVRE versus VSE Bloodstream Infections

Butler ICHE 2010



Morbidity and Mortality

• HISWA + ACCESS data

• Analysis of bloodstream infections by higher-risk patient groups

       

Reporting 

period 

No of clinical 

isolates 

notified to  

HAIU 

HAI CAI Total 

number of 

infections 

Total 

number of 

colonisations 

Isolates referred from 

private labs -  

infection/colonisation 

status unknown* 

2012-13 13 7 2 9 4 0 

2013-14 47 29 1 30 9 8 

2014-15 72 36 4 40 15   17**  

 

Unit 2012-13 2013-14 2014-2015 
1 Jul  – 7 Aug 

2015 

Dialysis 0 3 1 1 

ICU 0 1 2 0 

Haematology/Oncology 2 0 3 0 

Transplant 0 0 0 0 

     

Non- higher-risk  unit 0 3 3 0 

 

HAIU



What is the best approach for 
prevention and control of VRE?



What is the best approach for 
prevention and control of VRE?

• One size does not fit all

– Dependent on:

• availability of single rooms, SCGH vs FSH

• Local prevalence of VRE

• Resourcing of cleaning

• Establishment of AMS programmes

• Staff compliance 

– with contact precautions (literature quotes 63-73%)

– with horizontal measures (HHA audits 60-80%)

• Vertical approach more suited to hospitals with high proportion of single 
rooms, fewer colonised patients, high compliance with contact precautions 
(PPE etc)

• Horizontal approach more suited to hospitals with fewer single rooms, more 
colonised patients, multiple MROs of concern, better cleaning resourcing



Costs of Vertical Control

• PathWest Pathology

– Cost/test = $30.60

– Tests 1/07/14 to 31/01/16 = 24,815

• 364 positive = 1.5%

– Total cost = $480,000/yr

• PPE

– More difficult to assess

– Chicago study (1,000 bed acute care hospital)
• Cost of $34/day to $44/day for ICU

• IPCU nurse cost $19,400/yr

• Total cost $141,900/yr

VerLee et al.  Am J Infect Control 2014



Costs of horizontal control

• Resourcing of: 

– Cleaning

– Antimicrobial stewardship programme

– IPCU nursing for communication, education, policy development (e.g. 
shared equipment)

• Education

– Hand hygiene, aseptic technique

• Auditing

– Compliance with dress code, environmental cleaning, hand hygiene



Costs vs success of Contact 
Precautions in Non-outbreak settings

• VRE colonisation rates increasing internationally despite contact 
precaution efforts

• Staff impacts

– Decreased satisfaction with rectal swabs, PPE donning and doffing, bed 
blocking

• Patient impacts

– Increased anxiety and depression (best evidence)

– Decreased patient satisfaction

– Fewer patient-HCW interactions

– Care delays

– Increased non-infectious adverse events

• Not shown universally



VRE OD
• Changes from 2014 version:

– the introduction of a VRE clearance protocol (VRE carriage was 
previously considered to be life-long)

– revision of definitions to align with the Australian Institute of Health and 
Welfare (AIHW), National Standards and WA Health to ensure 
consistency 

– adoption of standard precautions for the management of VRE-positive 
patients in sub acute wards (previously, patients in sub-acute wards 
were required to be cared for in single rooms under contact precautions)

• non-inpatients, ambulatory care, rehabilitation, residential care

• Haemodialysis units excluded

• Two year trial of universal control strategy at SCGH

– Based on experiences elsewhere showing no increased VRE rates 
post-implementation

– State-wide hospital-specific VRE infection rates to be collated



Impact of transition from vertical to 
horizontal precautions for VRE



Two year 
trial of 
VRE 

Universal 
Strategy 
Plan at 
SCGH

STRATEGY Requirements Person Responsible Time Frame

Internal Communication Global email: VRE Strategy and rationale from Hospital Executive

IC Update: More detailed Information on VRE strategy and rationale

Front page of CHIPS :New strategy update

Regular (3 monthly) reports to Hospital Executive

Hospital Executive

IP&C Nurses

Once completion 

of education/policies

External Communication Prepare standard message for enquiries from other HCF's IP&C Nurses

Patient Flow/Bed 

Management

Revise Bed Management Guidelines on Micro V/Micro F 

admission, ward allocation

Attend Patient Flow meeting  as required

Attend G74,G71 ward meetings to explain new VRE stategy  

IP&C Nurses 2 weeks

MRO Policy Update Revise IP&C Policy #2 and #3 to reflect changes to screening and 

management of patients

IP&C Nurses 4 weeks

Education Revise IP&C e-learning program

Develop PPT presentation

Organise education sessions: intially for high risk wards (G71, 

G73, G63, G44, G45) and then all relevant clinical staff include 

Medical, Nursing and Allied Health staff

IP&C Nurses

CNE

6 weeks

Staff Information Sheets Update Micro V staff information sheet

Update Micro F staff information sheet

Update micro-alert IP&C information sheet

Update CHIPS

IP&C Nurses 4 weeks

Auditing Process for High 

Risk Wards

(G71, G73, G63, G44, G45)

Audit HH compliance 3 x per year

Compile HH report and feedback audit results

Develop patient equipment cleaning program

-Shared patient equipment cleaning program

Develop PPE compliance audit tool

Audit PPE compliance quarterly

IP&C Nurses

Cleaning Manager

Ongoing

Antibiotic Stewardship High Risk wards to be involved in HAPI Program ID HAPI Round Ongoing

Cleaning Protocols Daily Chloradet patient single room cleaning

Twice daily Chloradet patient 4 bed cleaning

Weekly whole ward Chloradet cleaning

6 monthly ward empty and deep clean

Increase "TOPCAT" auditing on high risk wards

Fortnightly cleaning audits IP&C and Cleaning Dept

Update SCGH Cleaning guidelines

IP & C Nurses

Cleaning Services

Ongoing

Patient Information Update VRE patient brochure

Update Micro V patient letter

Update Micro F patient information sheet

Update CHIPS

IP&C Unit 6 weeks

Clearance Process for 

Micro-V patient

Review all known SCGH Micro V patients (approx 800)

Review specimens for these patients, delete micro-alert

Greater than 4 years - delete micro alert

Inform inpatients if required

IP&C Nurses 3 months/ongoing 

PATHWEST Inform lab regarding decrease in screening volume

Ability to clear Micro alert V patients - process swabs

Change comment on VRE result to include clearance

IP&C Nurses 

Microbiology Lab

2 weeks



Summary of new risk management 
approach

• hand hygiene*

• adherence to the Dress Code Policy (bare below the elbow)*

• correct use of personal protective equipment (PPE)*

• aseptic technique*

• enhanced environmental cleaning* 

• automated disinfectant dispensers, extra cleaning of en suites, H2O2

terminal cleaning

• Single patient equipment, cleaning shared patient equipment 
between use

• chlorhexidine bathing for patients

• management of intravascular catheters

• antimicrobial stewardship

*regular audit with reporting to General Executive Committee



Communication



Monitoring trial outcomes

1               2 3 4 5              6




