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1 Context

Westmead Hospital is a 980-bed teaching hospital in Sydney, Australia, serving a population of 15 million; there
are 5500 deliveries annually. The 42-46 bed NICU comprises 20-22 high acuity ventilator cots and 22-24 lower
acuity special care cots and no single cot isolation rooms; in 2011 here were 1635 admissions, ncluding over 100
Infants <1500 grams birth weight. Fom May 2011 b April 2012 31 kabies were identified as being colonised with
MRSA. D66 patients were admitted during the outbreak period (18 May 2011 b 23 January 2012). The standard
nurse/bed ratio is 1:1-1:4, depending upon staffing levels and patient acuity.

2 Problem

® MRSA outbreak in our NICU resulting in severe adverse outcomes for babies
@ Staff colonisation with MRSA identified
Environmental contamination with MRSA

3 Assessment/Analysis

® Between May 2011 and April 2012 31 MRSA-colonised babies were identified

® Genotyping information on all MRSA results of patients, staff and environment identified a number of
circulating strains (Fig 1) and enabled a sequencing pattern (Fig 2) around transmission and associated
causal links

4 Strategy for change

Need for:

® Routine screening of all babies and mothers

® Routine strain typing of MRSA, baoth patient and environment, to map acquisition and causal links

® Implementation of an enhanced environmental decontamination system using vaporised
Hydrogen Peroxide (H202) (Deprox™

@ Staff consultation and involvement around education with focused efforts on the entire MRSA control
bundle — environmental decontamination, MRSA strain typing and targeted Infection Prevention & Control

® 3 months initial assessment and 6 months to complete entire unit decontamination with Deprox™ ad
ongoing processes

® Routine implementation of MRSA control bundle to other high risk units

5 Intervention / mplementation

® The MRSA control bundle consisting of genotyping MR3A isolates, implementing key infection control
strategies — monitoring/ improving hand hygiene compliance, outlining patient zoning and the introduction
of vaporised H202 for environmental decontamination

® Colonised babies were placed on contact precautions and cohorted until discharge; zoning of patient areas
was implemented (Pic J); a unit-wide review of hand hygiene practices, education on ‘5 Moments of Hand
Hygiene’ and enhanced environmental decontamination

® An integral part of the MRSA control bundle was decontamination of the environment using vaporised
Hydrogen Peroxide (H202) (Deprox™' (Pic 2)

6 Effects of Change / Measured Improvement

® The successful implementation of MRSA control bundle of a previously unscreened patient population
® Hand hygiene compliance improved over the course of investigation from 50% — 95%

@ Utilising the Deprox™ pocess (Fig 3) throughout the entire NICU has effectively eliminated transmission of
the virulent MRSA outbreak strain. Transference of the bundle to other settings with promising success

® Recording the number of colonised babies over time and placing interventions on a time line showing
reductions in colonisation rates and non-circulation of virulent MRSA outbreak strains (Fig 4)

/ Lessons Learnt

@ Surveillance and molecular typing of outbreaks typically focuses on patient isolates but should also involve
environmental assessment

® The need for precise strain typing data, to define an outbreak and to identify and map patient acquisition

® The role of the environment as a potential transmission risk; and the need for targeted environmental
decontamination in addition to cleaning

8 Message for others

The role of environmental sampling in investigations of nosocomial outbreaks of MRSA remains controversial
and is often underestimated. As demonstrated it is important to intervene using a bundled approach for
Infection Prevention & Control using revolutionary technology such as highly rapid discriminatory MRSA
typing system and vaporised Hydrogen Peroxide H202 (Deprox™.

The use of vaporised Hydrogen Peroxide H202 (Deprox™ greatly increases the reduction in microbial
load in the environment. As the premier hospital in Australia for this technology we are leading the way in
Incorporating the Deprox™ gstem into normal cleaning processes to avoid any future outbreak situations.
Routine procedures now incorporate linking strain types of MRSA among patients, identifying possible
transmission events and any causal links with environmental contamination.

Fig I MR&A strains in NICU, May 2011 — Aoril 2013. Graphs demonstrating MRSA outbreak and
identified strains
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Fig 2: Staphylococcus aureus typing report. Sequencing pattern?
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, SCCmec and sparesults in italics are predicted values based upon known isolates typed with the RLB binary typing system (MRSA only); Those in blue bold have been typed. SCCmec nomenclature as per Kondo et al [AAC 51(1):264-74]

N Toxin genes are in blue, phage-derived open reading frames in black and SCCmec elements in red. Sp=Sense Probe, Ap=Antisense Probe

Fig 3: Outbreak MRSA strain in NICU. Implementation of vaporised Hydrogen Peroxide (H20>)
and a reduction eradication of virulent outbreak MRSA strain
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Fig 4. Outbreak timeline between 18 May 2011 until 23 January 2012. PPE (Personal Protective
Equipment); HH (Hand Hygiene); HCW (Healthcare Worker)
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Pic 2: Vaporised Hydrogen Peroxide
(H20) (Deprox™)

Pic 1. Patient zoning




