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IHI MRSA Bundle

 Hand hygiene

 Decontamination of the environment and 

equipment

 Active surveillance testing

 Contact precautions for infected and 

colonized patients

 Central Line and Ventilator Bundles



The Iceberg phenomenon



Active surveillance

 Rationale for active surveillance 

 to identify this population of patients so 

precautions can be implemented

 reducing the risk that they may transmit their 

pathogen to other patients or the environment

 MRSA carriers are reservoir for transmission

 Nearly 1/3 develop infection, often after discharge

 Long-lasting carriage



Literature on success of 

program

Study Setting Results

Chix et al, 1999 Medical ICU of a French 
university hospital

14% reduction in 
infection rate

Wernitz eta l, 2005 German 700-bed acute 
care teaching hospital

48% reduction in 
acquisition of MRSA

Petersen et al, 2007 3 hospitals in USA 
(academic, primary care 
acute care and 
community hospital)

Significant reduction in 
bacteremia following 
hospital-wide 
implementation of active 
surveillance

Chaberny et al, 2008 1400-bed university 
hospital in Germany

57% reduction in 
nosocomial MRSA 
infections following ASC 
in ICUs





Potential benefits of screening

 Early isolation of MRSA carrier to prevent 
transmission

 Decolonization or optimized peri-operative 
prophylaxis to prevent SSI

 Avoid unnecessary isolation of at-risk 
patients when they are not colonized

 Decrease in morbidity

 Cost savings from shorter patient stays 

 Fewer pre-emptive isolation days



Impact (1)

 2 controlled studies concluded little or no benefit 
from universal rapid screening
 Harbath et al.  JAMA 2008; 299:1149-57

 Jeyaratnam et al. BMJ 2008;336:927-30

 Recent study in Scottish hospital using chromogenic 
agar method for screening reported little benefit in 
universal screening 
 Reilly et al. J Hosp Infect 2010;74:35-41

 Attributed to low colonization rate (2.4% pre-admission and 
4.3% emergency admissions) and low success in 
decolonization (9.6%)



Impact (2)

 Robicsek et al (Ann  Intern Med 2008;148:409-18) 
showed potential benefit of universal screening 
using PCR in 3 phase study
 Baseline - routine cultures for surveillance ie no active 

surveillance

 Screening ICU patients using PCR with contact isolation, 
mupirocin and chlorhexidine decolonization of MRSA 
carriers (8.9 dropped to 7.4 MRSA infections per 10,000 
patient days)

 Universal screening with PCR with contact isolation and 
decolonization (further drop to 3.9 per 10,000 patient days)

 Disadvantage – increase in mupirocin resistant MRSA 
isolates



Important factor

 Baseline prevalence 

of MRSA carriage

 Prevalence rate of 

5.1% carriage

 Universal rapid 

screening is 

marginally cost 

effective - Murthy et al 

(Clin Microbiol Infect 

2010; 16:1747-53)

HK$68,936

HK$344

HK$155



HK$86,117

HK$87,384

 High prevalence increases cost effectiveness



Colonization at Body Sites

Mermel et al. MRSA colonization at different body 
sites: a prospective, quantitative analysis.  J Clin 
Mic 2011 doi:10.1128/JCM.02601-10

Greatest yield from any 2 body sites: nares and 
groin 98% sens 88% NPV



Sites sampled

 Nasal screen

 Highest yield

 Screening alone fail to identify those who are 
colonized elsewhere

 Value of 3 site sampling 

 Eveillard et al (Infect Control Hosp Epidemiol 
2006; 27:181-4) demonstrated detection of 73% 
by nasal screen alone and additional 27% when 
sampled nares, skin and rectum



MRSA assays: which is 

suitable for screening?

Selective Media for nasal swab specimens Sensitivity (%) Specificity (%) TAT (H)

CHROMagar 82-93 97-99 24-48

BBL-CHROMagar 83-94 98-99 24-48

CHROMagar MRSA 96-100 95-97 24-48

MRSA Select 81-93 92-97 18-24

Brilliance MRSA agar 90-96 69-87 18-24

ChromID 83-94 90-96

PCR assays Sensitivity (%) Specificity (%) Sample sites

BD GeneOhm 81-100 64-99 Diverse

Hyplex SR 92 90 Nares

Genotype MRSA 68-95 96-99 Diverse

Cepheid Xpert MRSA 86-98 90-95 Nares

LightCycler MRSA 82 98 Nares

bioMerieux NucliSENS MRSA 93 98 Diverse

Harbath et al.  Int J Antimic Agents 37 (20110 110-117



Issues to consider

 Prevalence

 Cost

 Infrastructure

 Capacity

 Infection control policies

Harbath et al. Intern J Antimicrob Agents 2011; 37:110-7

A consensus statement from the European Society of Clinical Microbiology and 
Infectious Diseases (ESCMID) MRSA Consensus Conference  held in 2007









 Contact Precautions to be implemented upon 

identification of MRSA patients

 Patient placement 

 Gloving 

 Gowning 

 Patient transport 

 Patient-care equipment and instruments/devices 

 Environmental measures 

 Discontinuation of Contact Precautions 

 No recommendation can be made regarding when to 

discontinue Contact Precautions

Infrastructure



Other ‘difficult’ issues

 Should consent be taken for MRSA screening in 
universal surveillance?

 If patient is screened negative for MRSA but 
acquires MRSA during hospital stay, can he sue the 
hospital?

 Should all patients be informed of their MRSA status?
 Inpatient

 Outpatient



MRSA Action UK: civil claim 

for compensation

 “In order to bring a civil claim for compensation, you must be able to 
prove that:-
 The infection was acquired in the hospital/residential home

 The treatment given by the healthcare provider was substandard (negligent)

 If the treatment had not been substandard, you would not have acquired 
MRSA

 The negligence caused you injury and loss

 It is not sufficient to show that you contracted MRSA in hospital, 
because the Courts accept that it is not always possible for hospitals to 
eliminate MRSA completely.  The Court will consider whether the 
hospital has taken all reasonable precautions to reduce the risk of 
infection to the lowest possible level.   Your solicitors will therefore ask 
the hospital to disclose documents about its MRSA policies and 
guidelines, so that they can consider whether there is evidence that the 
hospital should have done more to reduce the risk of infection.”



Decontamination

 Decolonization

 Environmental decontamination



Decolonization

 Rationale
 MRSA carriers 3.9x more likely to develop bacteremia (Pujol et al. Am J Med 

1996;100:509-16)

 20-30% MRSA carriers at risk of developing infection in 12-18 months (Davis 
et al. CID 2004; 39:776-82; Huang et al. CID 1003; 36:281-5)

 Objective
 To prevent infection or transmission

 Methods
 Nares – mupirocin 2% ointment (Bactroban)

 Oropharynx and skin – chlorhexidine

 Selective digestive decontamination – parenteral 3rd generation 
cephalosporin and aminoglycoside with/without antifungal





• Randomized, double-blind, 

placebo-controlled clinical 

trial, conducted at three 

university hospitals and 

two general hospitals in 

the Netherlands

• October 2005 – June 

2007

• 6771 patients

• 3.4% vs 7.7% S aureus

infection



 3 RCTs

 S aureus infections: risk 

reduction

 80 in haemodialysis 

patients and 63% in PD 

patients

 S aureus bacteremia

 78% reduction in 

haemodialysis and 66% 

reduction in PD patients

Decolonization in 

high risk patient 

groups





Evans et al. Arch Surg 2010; 145(3):240-6

• 413 bed trauma unit 

(Seattle)

• Daily CHG bath of 286 

trauma patients for 6 

months



Daily bathing of trauma patients with 

cloths impregnated with 2% CHG is 

associated with a decreased rate of 

colonization by MRSA and 

Acinetobacter and lower rates of 

catheter-related bloodstream

infection and MRSA VAP.



 Quasi-experimental, interrupted time-series analysis

 Impact of the interventions analyzed by use of segmented regression

 950-bed teaching hospital in Seville, Spain from 1995 through 2008.

 Long term control of endemic MRSA feasible in acute care setting

 Key elements
 Targeted active surveillance in patients and HCWs

 Decolonization



 A – baseline (1995 -1996)

 B - Contact precautions, with no active surveillance for MRSA (1997 – 1998)

 C - Targeted active surveillance for MRSA in patients and healthcare workers in 
specific wards, prioritized according to clinical epidemiology data (1999 – 2000)

 D - Targeted active surveillance for MRSA in patients admitted from other medical 
centers (2001 – 2008)

MRSA 

colonization and 

infection cases 

decreased from 

0.56 to 0.07 per 

1000 patient 

days



Selective digestive tract decontamination 

(SDD) and selective oropharyngeal 

decontamination (SOD)

 SDD – prevention of secondary colonization in oropharynx 

and GIT

 Systemic cephalosporins in 1st 4 days in ICU and maintenance of 

anaerobes

 SOD – application of topical antibiotics in oropharynx only



Environmental contamination



Reality

 Many high touch points 

in patient care area
 Sink

 Tray table

 Toilet seat

 Flush handle

 Side rail

 Bedside table

 Call box

 Chair

 Telephone

 Bathroom door knobs

 Bathroom handhold

 Bathroom light switch

 Room door knobs

 Bedpan cleaner









 Heavy contamination of hospital surfaces—such as bed linens, 
bed rails, and tabletops—with MDROs such as MRSA, VRE, and 
C. difficile

 Many MDROs are able to live on inanimate surfaces for 
prolonged periods of time, and studies have shown that the 
hands of health care workers are just as likely to become 
contaminated with MDROs by touching surfaces in the rooms of 
colonized patients as they are touching the skin of those patients

 Patients who are admitted to rooms previously occupied by a 
patient colonized with an MDRO have a higher risk of acquiring 
an MDRO during their hospitalization







Evaluation of patient area 

cleaning

 157 rooms and 1404 targets evaluated in 3 hospitals studied

 45%, 42%, and 56% of targets were removed by routine 

terminal cleaning/disinfecting activities

Carling et al, AJIC 2006

Carling and Bartley AJIC June 2010



Evaluating environmental 

hygiene

Method Easy to use Identifies 

pathogens

Useful for 

teaching

Directly 

evaluates 

cleaning

Published 

use for 

improvement

Observation Low No Yes Yes 1

Swab cultures High Yes Not studied Potential 1

Agar slide 

cultures

Good Limited Not studied Potential 1

Fluorescent 

gel

High No Yes Yes 49

ATP system High No Yes Potential 2

Carling and Bartley AJIC June 2010





Conclusion

 Active surveillance

 Screening alone is not effective

 Follow-up interventions needed to reduce risk of 

transmission and infection 

 Decontamination

 Decolonization – effective infection control strategy for 

hemodialysis catheter-associated infections and in cardiac 

and orthopaedic surgery patients

 Environmental hygiene – need for enhanced programs
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