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Objectives

e to appreciate the changing
epidemiology of healthcare-associated
and community-associated MRSA

e to consider evidence-based infection
prevention and control strategies

Staphylococcus aureus

e S. aureus is most common cause of
healthcare-associated infections

e MRSA is the major antibiotic-
resistant organism in hospitals;
CA-MRSA increasing

Global Prevalence of MRSA, 2006

Grundmann, Lancet 2006

Prevalence of MRSA in
US Healthcare Facilities

e point-prevalence survey, 1,237 hospitals and nursing

homes, Oct. 2006 (21% of all US facilities)

e 46/1,000 inpatients infected/colonized with MRSA;

34/1,000 inpatients infected

o underestimate; little active screening

Jarvis, Am J Infect Control 2007
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Antibiotic Resistant Pathogens
in ICU Patients (NNIS)

MRSA in Canada
1995-2007

VRE ©29%
MRSA B e59%
MRSE 89% Bl
ESBL-E.coli o 6%
ESBL-Klebsiella 021%
Quinolone-R 5'30%
P.aeruginosa
0] 11O 20NN 3ONNNN4 O NN SORNNGONEN "ONENSONENOO)
% resistance: =—=1998-2002; ®2003 Canad sur Program
NNIS, Am J infect Control 2004
MRSA
MRSA Infections (32% :
( ) Bloodstream Infections
140}
Location MRSA as a % of
“ S. aureus bacteremias
s UK.~ 36
%
; Ontariof 19
, . . Quebec$ 24

C ian N ial ion Survei Program

* Jeyaratnam, BMJ 2008; t QMPLS, 2008;
§ Institut National de Santé Publique du Québec, 2008

MRSA in Canada

Last year, there were:

approx 21,000 new MRSA patients
6,700 new MRSA infections

1,300 MRSA-related deaths

$200-250 million excess costs
attributable to MRSA

MRSA
Impact

e attributable mortality and morbidity

(Whitby, Med J Austr 2001; Cosgrove, Clin Infect Dis 2003)

e prolonged hosgltal len gth of stay

ngemann, Clln Infect Dis 2003; Cosgrove, Infect Control Hosp Epldemlol 2005)

° excesslattrlbutabl1e costs, $14,360

(Kim, Infect Control Hosp Epidemiol 200
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Mortality Associated with S. aureus
Bacteremia — A Meta-Analysis

Cosgrove, Clin Infect Dis 2003

MRSA
Surgical Site Infections
Outcome Uninfected MSSA MRSA p value
(N=193) (N=165) (N=121)
Death (%) 21 6.7 20.7 <0.001
Hospital (days) 5 14 23 <0.001
Median cost ($) 29,455 52,791 92,363 <0.001

Engemann, Clin Infect Dis 2003

Why does antibiotic resistance
affect outcome?

e Host factors
e Organism virulence

e Delay in instituting effective therapy
(or vancomyecin less effective)

Bradley, Clin Infect Dis 2002; Paterson, Clin Infect Dis 2004; Kim,
Antimicrob Agents Chemother 2008

Community-associated MRSA
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Community-associated MRSA from laboratory-based surveillance, San
Francisco, CA, Miller, Clin Infect Dis 2008.

MRSA in Emergency Dept.
Skin/Soft Tissue Infections

« surveillance in 11 urban
hospitals, August 2004

* 15-74% infections MRSA
(mean 59%); single most
common pathogen

* 97% of these were CA-MRSA
(USA 300; SCC,,..IV; PVL+)

Moran, NEJM 2006

MRSA in Emergency Departments
Toronto, March — June 2007

e SSTI surveillance; 298 with S. aureus
o 18% of S. aureus were MRSA
e 52% of MRSA were CMRSA-10 (USA300)

Adam, AMMI/CACMID 2008; Abstr. SP-31
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MRSA in Canada

Acquisition
Acquisition 1995-2002 2003-2007
Healthcare- 92.8 79.5
associated
Community- 7.2 20.5
associated
Canadi: ial Infection Surveil Program

Community-Associated MRSA

Clonal predominance
e CMRSA10 (USA300)
e CMRSA7 (USA400)

Dlssemlnatlon of CA-MRSA

CA-MRSA
Patient Profile
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Gilbert CMAJ 2006.
- . Clinical Presentations
-‘ o skin/soft tissue, furuncles, abscess,
@ Olx o cellulitis, necrotizing fasciitis
2 ‘ i L .
g . g e necrotizing pneumonia + empyema
O L . . .
. e bone/joint infection
o toxic-shock syndrome

Kazakova, NEJM 2005
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Furuncle finger Furuncle finger

Admission CXR

o patchy infiltrates LLL
and lingula

o streaky opacification
RLL

CXR Progression: 24 - 48 hrs

CXR 48 hrs with complete
opacification left hemithorax
and /N infiltrates RLL/RUL

CXR 24 hrs with pleural effusion
and A opacification RLL

Case Presentation — CT Scan

CT 100 hrs with
pyothorax, abscess,
BPF, consolidation,
Destruction left lung,
extensive consolidation
R lung

Emergence of CA-MRSA as a Cause of
Healthcare-Associated Infections

o USA400 post-partum infections, NY
mastitis, cellulitis, abscesses (saiman, CID 2003)

o USA300 prosthetic joint infections, Atlanta, GA
(Kourbatova, Am J Infect Control 2005)

o USA300 accounted for 28% healthcare-associated
bacteremias, 20% nosocomomial MRSA BSls,
Atlanta, GA (seybold, CID 2006)

o USA300 common cause of SSI, University
of Alabama (Patel, J Clin Microbiol 2007)
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CA-MRSA
Virulence

o USA 300/400 more virulent than other
strains of S. aureus/MRSA in a mouse
model of bacteremia

e more resistant to killing by human PMNs

Voyich, J Immunol 2005
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Is it possible to control
the spread of MRSA?

MRSA Infection Control Strategies

e contact precautions
e screening
e decolonization

Contact Precautions

e Private room or cohort
e Hand hygiene

e Gloves on entering the pt room;
remove gloves on exiting

e Gowns for contact with the pt, or the
environment

e Limit pt movement out of room
e Dedicate pt care equipment

Contact Precautions Work to
Decrease MRSA Transmission

Source
Isolated Unisolated
Transmissions 5 10
Patient-days 558 72
Rates 0.009 0.140

RR=15.6, 95% CI=5.3-45.6, p<0.0001

Jernigan, Am J Epidemiol 1996
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Reservoir for the
Spread of MRSA

clinical
infections

colonized
(asymptomatic)
patients

Active Surveillance to Control
Spread of MRSA

e Active surveillance - finding
asymptomatic carriers

e Contact precautions for patients
identified as colonized/infected

MRSA Screening Strategies
e high risk patients on admission
e high risk inpatient units (eg. ICU)

e previously known colonized patients
or contacts

e periodic point-prevalence surveys

e universal screening

Chromogenic MRSA Media
(MRSA-Select)

BD GeneOhm™ MRSA GeneXpert PCR System -coseis

Evidence for Effectiveness of Active
Surveillance + Contact Precautions

e ecological studies (vernoet, EscmID 1999;

Tiemersma, Emerg Infect Dis 2004)
e observational/quasi-experimental

studies (Jemigan, Am J Epidemiol 1996; Chaix, JAMA 1999;
Huang, Clin Infect Dis 2006; Robicsek, Ann Intern Med 2008)

o mathematical models (sootsma, PNAS 2006)
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Healthcare-Associated
MRSA Bacteremia Rates
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Universal MRSA Screening

Harbarth, JAMA 2008

e cohort, crossover study, surgical
patients, Geneva

e universal screening (PCR) + contact
isolation + topical decolonization

e no | nosocomial MRSA transmission
e no | nosocomial MRSA infections

Universal MRSA Screening

Robicsek, Ann Intern Med 2008

e observational cohort study, historic
controls, Chicago

e universal screening (PCR) + contact
isolation + topical decolonization

e | nosocomial MRSA infections

PCR vs. Chromogenic Media

e prospective, cross-over study, 2 hospital
wards, UK

e median time to report MRSA:
47 hrs vs. 21 hrs (culture vs. PCR; p<0.001)
e no reduction in MRSA transmission

Aldeyab, J Hosp Infect 2009

MRSA:
The Dutch Experience

e national “search and destroy policy”
screening patients, staff
strict isolation
decolonization
environmental cleaning
outbreak control

Verhoef, EJCMID 1999; van Trijp,
Infect Control Hosp Epidemiol 2007

Controlling MRSA with Broad-Based
Infection Control Interventions

wnd all organisms per 1,000 patient days,

Edmond, Am J Infect Control 2008
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CA-MRSA
Information for Patients and
Family Members (1)

o wounds/lesions covered with clean, dry
bandages

o frequent hand hygiene, especially after
touching infected area/drainage (gloves
for dressing changes)

e do not share personal items (towels,
washcloths, razors, clothing)

CA-MRSA
Information for Patients and
Family Members (2)

e wash soiled linens and clothes in hot
water and laundry detergent

e avoid contact sports or other skin- to-skin
contact until infection has healed

e inform healthcare providers of MRSA

The Hands Give It Away

N Engl J Med 2009

EVEN CHEETAHS WASH
THEIR HANDS...

MRSA - 2009

Summary

e Healthcare-associated MRSA rates and infectious
morbidity continue to increase

e Community-associated MRSA has become
predominant in many parts of the country

e Controlling spread of MRSA requires active
surveillance, attention to hand hygiene, and
contact precautions
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