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S. AUREUS AND PVL

Labandeira-Rey M et al: “PVL is a key

virulence factor in pulmonary infections”

Voyich M et al: PVL may be a marker for
CA-MRSA but “ . . . Is not the major

virulence determinant”
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Vol. 298 No. 15, October 17, 2007 TABLE OF CONTEWTS »

Original Contribution

Invasive Methicillin-Resistant Staphylococcus aureus
Infections in the United States

R. Monina Klevens, DDS, MPH; Melissa A. Morrison, MPH; Joelle Nadle, MPH;
Susan Petit, MPH; Ken Gershman, MD, MPH; Susan Ray, MD; Lee H. Harrison, MD;
Ruth Lynfield, MD; Ghinwa Dumyati, MD; John M. Townes, MD; Allen 5. Craig, MD;

Elizabeth R. Zell, MSTAT; Gregory E. Fosheim, MPH; Linda K. McDougal, MS;
Roberta B. Carey, PhD; Scott K. Fridkin, MD; for the Active Bacterial Core
surveillance (ABCs) MRSA Investigators

JAMA. 2007;298:1763-1771.
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Objective: Describe incidence and burden
of MRSA in US for 2008

Method: Population-based surveillance of

invasive MRSA 9 sites

* Invasive: MRSA from normally
sterile site -- usually blood

* Surveillance: 16.5 million
representing 5.6% US population

Slide 24

Results: Total cases — 8987

Cateqory:
e Community onset — 27%

* Healthcare assoc. — 58%

* Hospital onset — 14%

Infections: Bacteremia -- 75%
Pneumonia — 13%, cellulitis — 10%

osteo — 8%, endocarditis — 6%
Outcome: Mortality — 13%
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PFGE TYPING OF MRSA

HA | HCA| CA TOTAL

USA 100 74%| 62%| 23%| 58%

USA 300 16%, 22%| 67%| 29%

Slide 26

PROJECTIONS AND CONCLUSIONS

US burden invasive
MRSA infections 94,360/yr

Mortality 18,650/yr

Incidence 32/100,000

S. pneumonia-----14/100.000

Reqional differences

Portland-------------- 20/100,000
Baltimore------------ 118/100,00
MRSA TREATMENT

Work horse: Vancomycin
Use: 16 tons/year

Resistance: 6 strains in 50 years !!!

But (Tenover, CID)

* Heteroresistance
¢ MIC creep

» Persistant bactermia
* Nephrotoxicity
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MRSA: COMMUNITY-ACQUIRED AND HOSPITAL-

Slide 28

J. G. Bartlett, MD

ACQUIRED

HA CA
PEGE 100/etc 300/400
PVL Neg Pos
Period of expansion 1983 2000
Methicillin resistant mec I-1ll mec IVa
Abx sensitivity V,L,D Multiple
Infections Line, VAP Skin absc.

Wound NPn, NF

EPIDEMIOLOGY OF S. AUREUS

Slide 29

Penicillin

Resistant S. aureus Resistant S. aureus

Methicillin

1950 Hospital

1980 Hospital

l 2000 Community
1960 Community \2
2008 Hospital
Slide 30
Population analysis of S. aureus hVISA:
subpopulation with MIC MICs 3-8 ug/mL
100,000,000
10,000,000 VISA |
1,000,000 % e osum
100,000+ ~4-VSSA
10,000 { |- hVISA
1000 / |-°-‘|'ISA
100
10 / hVISA

1

VSSA

(Te

0o 1 3 5 7 9

Clin Infect Dis 2007;44:1208)

MIC, pg/mL

nover FC and Moellering R.
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Increased Vancomycin MICs for Staphylococcus aureus Clinical Isolates
from a University Hospital during a 5-Year Period”
Guiging Wang,” Janet F. Hindler, Kevin W. Ward, and David A. Bruckner

Clinical Microbiology Laboratory, Department of Pathologs and Labonatory Medicine,
UCLA Medical Center, Los Angeles, California $0093-1713

JOURNAL OF CLINICAL MICROBIOLOGY, Nov. 2006, p. 3883-3886
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TREATMENT OF SERIOUS MRSA
INFECTIONS: VANCOMYCIN

Standard: 1 gm IV or 15-22 mg/kg Q 12 hr

Trough goal: mcg/mL
MRSA pneumonia 15-20
CNS infection 20
Endocarditis 10-20
Bacteremia 10-15

Slide 33

VANCOMYCIN FAILURES

Linezolid: 600 mg Q 12 h
Daptomycin: 6-10 mg/kg/d
Clindamycin: 600 mgQ 8 h
Trimethoprim — sulfa 10/50
mg/kg/d + rifampin 30 mg/kg/d
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LINEZOLID VS VANCOMYCIN
Wunderink RG et al. Chest 2003;124:1789)

Method: retrospective analysis of two
prospective, randomized, double-blind
studies of nosocomial pneumonia

Results: MRSA — 28 day survival

»  Linezolid — 60/75 (80%)

e Vancomycin — 54/85 (64%)
Survival OR 2.2

Slide 35

LINEZOLID LEVELS
POST 600 MG IV

Linezolid concentration (mg/L)

Time (hours}

Boselli. Crit Care Med 2005;33:1529

%]
=

36

ANTIBIOTICS FOR MRSA

Agent ADR Comment

Vancomycin Renal Levels

Linezolid Marrow optic | Lung static

Daptomycin CPK Dose
Not lung
TMP-SMX Rash Resistance

Clindamycin C. difficile Resistance

J. G. Bartlett, MD
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EPIDEMIOLOGY
Source: Nose, skin, objects
* Nose: MSSA - 30%
MRSA — 2-5%
« St. Louis Rams — Objects
* MSM — Genital source
(CID 2007;44:410)
Intervention: Barrier precautions
« Nose: Muperocin
* Body: Hebiclens, Phisohex
Slide 38

MRSA (USA 300) in MSM
(Diep BA. Ann Intern Med 2008;148:249)

Method: 9 hospital survey in SF for MRSA
infections 2004-06

Results: Analysis of 532/2495 cases
* MSMrisk RR: 13.2

« Sites: Buttocks, genitals, perineum
* Unrelated to HIV

Slide 39

JAMA

Vol. 299 No. 10, March 12, 2008 TRELE OF COMTEWTS
Griginal Contribution

Universal Screening for Methicillin-Resistant
Staphylococcus aureus at Hospital Admission and
Nosocomial Infection in Surgical Patients

Stephan Harbarth, MD, MS; Carolina Fankhauser, MS; Jacques Schrenzel, MD;
Jan Christenson, MD; Pascal Gervaz, MD; Catherine Bandiera-Clerc, RN;

Gesuele Renzi, M5, Nathalie Vernaz, PharmD; Hugo Sax, MD; Didier Pittet, MD, MS

JAMA, 2008;299(10):1149-1157.
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SCREENING FOR MRSA AND NOSOCOMIAL

SURGICAL INFECTIONS
(Harbath S. JAMA 2008:299:1149)

Method: Randomized surgical pts
1) Rapid screening (qPCR for mecA

gene) + Standard Infection Control

2) Standard Infection Control
Surveillance for MRSA at

surgical site

Slide 41

INTERVENTION FOR MRSA
CARRIERS

(Harbath S et al.)

* Contact isolation

» Adjusted Abx prophylaxis

» Computerized MRSA alert

* Mupirocin ointment

 Chlorhexidine body wash

Slide 42

Flaged MRSA testirg Controd

Ceormet Flaged MASA teatieny
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UNIVERSAL SURVEILANCE FOR MRSA IN 3

AFFILIATED HOSPITALS
(Robicsek A et al. Ann Intern Medicine 2008;148:409)

Goal: To determine the effect of two
expanded surveillance methods on

rates of MRSA infection

Slide 44

SURVEILLANCE, ISOLATION,
DECOLONIZATION

Surveillance: Nasal MRSA PCR

Isolation: Private room or cohort

Barrier precautions

Decolonization: Mupirocin to nose and

chlorhexidine 4% wash

Slide 45

—+ Observed rate
— Model-estimated rates

Prevalence Density (per 10 000 Patient-days)
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RESULTS

Prevalence of MRSA — 3,926/73,464 (8.3%)

Aggregate MRSA infections

Study period | Rate Compared -
(/20,000 pt d) | baseline

Control 89 | -

ICU 7.4 -- 36%

Universal 3.9 - 70%

Slide 47

MRSA CONCLUSIONS

S. aureus ? MRSA:

« Incredibly diverse pathogenic &
resistance mechanisms

» Major bacterial pathogen of 21t century
(so far)

Epidemiology: Human-human

Management:
* Abscesses — Drain

« Vancomycin, etc.
« Epidemiology — barrier
* History: If controlled, it will return
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NOTES
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