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NIH. https://openi.nlm.nih.gov/detailedresult.php?img=1397857_1476-0711-5-2-4&req=4
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European CDC. http://ecdc.europa.eu/en/eaad/Documents/antibiotics-resistance-EU-data-2014.pdf



VRE Epidemiology

PHAC ARO Surveillance Summary Report Jan 1 2009 – June 30 2014

Ontario (central with QC): highest rates, but rates decreasing 
Canada-wide

VRE Epidemiology

VRE Epidemiology

Werner et al. Eurosurveillance 2008; 13(47):3

1) MRSA and VRE epidemiology

2) Contact precautions for MRSA
• The rationale
• The evidence

3) Approach to VRE in Ontario
• Current landscape

• PHO study findings

4) Duration of MRSA/VRE carriage

Objectives

Rationale for CP
Routine practice:

- Hand hygiene according to the 4 moments 

- Gloves if contact with blood or other potentially infectious material, 
mucous membranes, and non-intact skin

- Mouth, nose and eye protection with procedures that generate 
splashes or sprays

- Gown to prevent soiling or contamination of clothing when contact 
with blood, secretions or body fluids are anticipated

 Should control the spread of MRSA/VRE… in most instances

Rationale for CP
Contact precautions (CP) = routine practice plus:

- Placement: single room preferred

- Gloving: when touching patient or the patient’s environment

- Gown: upon entry into the room

 Should definitely control the spread of MRSA… in most instances



CP for MRSA - evidence
CDC recommends CP for ‘epidemiologically important AROs’

- Is MRSA of epidemiologic importance?
- MRSA associated with higher mortality and longer length of stay 

resulting in an increase in costs (~$9,000 incremental costs)
- Incremental cost to prevent a MRSA case: $20

- Downside of CP:
- Delay in care, less contact with HCW, safety, patient 

dissatisfaction and depression… (?)

Does $20 to prevent one transmission has a positive impact   
on patients outcome?

CDC. Siegel et al. http://www.cdc.gov/hicpac/pdf/isolation/Isolation2007.pdf
PIDAC. https://www.publichealthontario.ca/en/eRepository/PIDAC-IPC_Annex_A_Screening_Testing_Surveillance_AROs_2013.pdf

CP for MRSA - evidence
Epidemic/outbreak setting:

CP for MRSA - evidence
Endemic setting?

- Cluster RCT in 20 medical and surgical ICUs in 20 US hospitals
- Intervention: gloves and gowns for all patient contacts
- Outcome: acquisition of MRSA or VRE based on surveillance 

cultures at admission and discharge from ICU

Harris et al. JAMA. 2013; 310(15):1571-80
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Other compliance data:
- 95% of admission and 85% of ICU discharge screens performed
- Compliance with gloves 86%, gowns 85%
- 11% of admission in CP in control group
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Harris et al. JAMA. 2013; 310(15):1571-80
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Endemic:

- Observational study in VA hospitals
- MRSA bundle: universal nasal admission screening, CP for MRSA 

carriers, hand hygiene
- 1,934,598 admissions with 8,318,675 patient days

CP for MRSA - evidence

Jain et al. NEJM. 2011; 364:15
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CP for MRSA - evidence

Jain et al. NEJM. 2011; 364:15
Gurieva et al. Clin Infect Di. 2012; 54(11):1618-20

Endemic:

- Quasi-experimental single-site study:
- Before 4/13: CP for MRSA/VRE

- After 4/13: no CP for MRSA/VRE, emphasis on horizontal measures 
(hand hygiene, CHX bathing, bare-below elbow protocol)

- Outcome: MRSA and VRE device-associated infections

CP for MRSA - evidence

Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980



Results:

CP for MRSA - evidence

Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980

Results:

CP for MRSA - evidence

Edmond et al. Infect Contr Hosp Epidemiol. 2015; 36(8): 978-980

CP for MRSA - summary
- Better quality evidence is in support for CP for MRSA

- Reduction in MRSA transmissions
- No significant increase in adverse effects
- Likely cost beneficial

- Lower quality evidence not supporting CP for MRSA in the endemic 
setting and suggesting more adverse effects

- PIDAC clearly recommends CP for MRSA
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VRE landscape
Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no 
longer screen and isolate for VRE with the following rationale:

1) Few clinical infections despite increase in colonization rates
2) Adverse effects from CP
3) Impact of patient flow
4) Significant costs related to VRE
5) Transfer of resistance from VRE to MRSA have not been realized
6) Several antibiotics are now available to treat VRE
7) VRE control not sustainable and lack of evidence that patient safety is 

improved by these measures while detracting resources for other 
IPAC activities

8) Routine practice have improved significantly since VRE first appeared

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
http://www.publichealthontario.ca/en/eRepository/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf
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improved by these measures while detracting resources for other 
IPAC activities

8) Routine practice have improved significantly since VRE first appeared

PIDAC:
The highest risk for VRE infections is in 
immunocompromised patients. 
Increased VRE burden in the system increases 
the risk for these vulnerable patients.

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
http://www.publichealthontario.ca/en/eRepository/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf
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PIDAC:
Debatable as there are studies showing 
adverse effects, and others do not.
The benefit of VRE control outweighs the 
potential risk for adverse effects from CP
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PIDAC:
Lack of VRE control will result in higher VRE 
infection rates, and these infections in an 
increase in length of stay affecting patient flow, 
too.
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PIDAC:
Published literature demonstrates that VRE 
control programs are cost-effective when 
compared to the costs related to an increase in 
VRE infections.
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PIDAC:
Transfer from VRE to MRSA occurred in a 
small number of cases in the US but has not 
become widespread.

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
http://www.publichealthontario.ca/en/eRepository/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf

VRE landscape
Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no 
longer screen and isolate for VRE with the following rationale:

1) Few clinical infections despite increase in colonization rates
2) Adverse effects from CP
3) Impact of patient flow
4) Significant costs related to VRE
5) Transfer of resistance from VRE to MRSA have not been realized
6) Several antibiotics are now available to treat VRE
7) VRE control not sustainable and lack of evidence that patient safety is 

improved by these measures while detracting resources for other 
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8) Routine practice have improved significantly since VRE first appeared

PIDAC:
Correct. However, linezolid resistance as well 
as daptomycin resistance is already increasing

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
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6) Several antibiotics are now available to treat VRE
7) VRE control not sustainable and lack of evidence that patient safety is 

improved by these measures while detracting resources for other 
IPAC activities

8) Routine practice have improved significantly since VRE first appeared

PIDAC:
Given that VRE control has been shown to be 
cost-effective, sustainability should not be an 
issue and had been proven to be feasible in 
numerous jurisdictions.

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
http://www.publichealthontario.ca/en/eRepository/PIDAC-IPC_VRE_Evidence-based_Review_2012_Eng.pdf



VRE landscape
Summer 2012: 4 Ontario tertiary-care teaching hospitals decided to no 
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improved by these measures while detracting resources for other 
IPAC activities

8) Routine practice have improved significantly since VRE first appeared

PIDAC:
VRE transmission is still occurring, thus, 
surveillance and containment through CP is 
needed.

OAHPP, PIDAC. Review of literature for evidence-based best practices for VRE control.
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OPH VRE study

- Systematic review of VRE and VSE bacteremia outcomes in the era of 
effective VRE therapy

- Published literature from 1997-2014 and reporting on mortality (all-cause, 
in-hospital)

OPH VRE study
Results:

- 13 studies of 4,878 screened studies included

- Higher mortality with VRE vs. VSE in cohort studies:

Prematunge et al. Infect Contr Hosp Epidemiol. 2016; 37(1): 26-35
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Duration of MRSA/VRE carriage
Implications on:

- Which patients with a previous history of MRSA/VRE carriage need 
empiric CP at re-admission?

- Do known MRSA/VRE carriers with long length of hospital stay need 
f/u surveillance cultures for MRSA/VRE?

Duration of MRSA/VRE carriage

- Do patients with an ARO history need CP until screening results 
available?

- Retrospective cohort study to identify persisting ARO carriage upon 
re-admission in patients previously known to be ARO colonized

Duration of MRSA/VRE carriage

Mertz et. al. Am J infect Control. 2013; 41:1119-1121

- Validation population (247 admissions, 38.1% ARO positive)

- Sensitivity 93.6% and specificity 56.2% to identify persisting ARO 
carriage

- By using this algorithm, unnecessary CP in re-admitted patients 
could be reduced by almost 60%

Duration of MRSA/VRE carriage

Mertz et. al. Am J infect Control. 2013; 41:1119-1121

Duration of MRSA/VRE carriage

- Do patients with prolonged hospital benefit from re-swabbing?

- Retrospective cohort study assessing the value of re-screening of 
known MRSA/VRE carriers with a hospital stay >30 days

Duration of MRSA/VRE carriage

Ghosh et. al. J Hosp Infect. 2014; 88:230-233



Duration of MRSA/VRE carriage

Ghosh et. al. J Hosp Infect. 2014; 88:230-233

- Active surveillance of known MRSA/VRE carriers with a hospital 
stay of 30+ days allowed D/C CP in 11 and 18% of cases

- Re-screening weekly x2 months, monthly x3 months, then q6 
months reduced CP days by ~2000

- 1,400 swabs obtained to save 2,000 CP days  cost effective

Duration of MRSA/VRE carriage

Ghosh et. al. J Hosp Infect. 2014; 88:230-233

- Infection and in-hospital transmission of MRSA decreasing. VRE 
more challenging and outbreaks common.

- Evidence to support CP for MRSA is better than for VRE explaining 
the heterogeneous landscape in VRE control practices.

- The recent OPH study shows that discontinuation of VRE control 
practices seems to increase VRE bacteremia and PIDAC continues 
to recommend screening and CP for VRE.

- Simple algorithms and re-screen policies can reduce unnecessary 
isolations days for patients with an ARO history.

Take home messages


