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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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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 
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Results:  Total cases – 8987
Category:
• 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%
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PROJECTIONS AND CONCLUSIONS

US burden invasive
MRSA infections 94,360/yr
Mortality 18,650/yr

Incidence 32/100,000
S. pneumonia-----14/100.000

Regional differences
Portland--------------20/100,000
Baltimore------------118/100,00
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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-
ACQUIRED

HA CA

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

Wound NPn, NF
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EPIDEMIOLOGY OF S. AUREUS

1980 Hospital
2000 Community

↓
2008 Hospital

1950 Hospital
↓

1960 Community

Methicillin 
Resistant S. aureus

Penicillin
Resistant S. aureus
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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
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VANCOMYCIN FAILURES

Linezolid:  600 mg Q 12 h
Daptomycin:  6-10 mg/kg/d
Clindamycin:  600 mg Q 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%)
• Vancomycin – 54/85 (64%)

Survival OR 2.2
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ANTIBIOTICS FOR MRSA

ResistanceC. difficileClindamycin

ResistanceRashTMP-SMX

Dose 
Not lung

CPKDaptomycin 

Lung staticMarrow opticLinezolid

LevelsRenalVancomycin

CommentADRAgent
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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  
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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
• MSM risk RR:  13.2
• Sites:  Buttocks, genitals, perineum
• Unrelated to HIV
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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
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INTERVENTION FOR MRSA 
CARRIERS

(Harbath S et al.)

• Contact isolation
• Adjusted Abx prophylaxis
• Computerized MRSA alert
• Mupirocin ointment
• Chlorhexidine body wash
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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 
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SURVEILLANCE, ISOLATION, 
DECOLONIZATION

Surveillance: Nasal MRSA PCR
Isolation:  Private room or cohort

Barrier precautions
Decolonization:  Mupirocin to nose and 

chlorhexidine 4% wash
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RESULTS
Prevalence of MRSA – 3,926/73,464 (8.3%)
Aggregate MRSA infections

Study period Rate Compared –
(/10,000 pt d) baseline

Control 8.9 -----
ICU 7.4 -- 36%
Universal 3.9 -- 70%
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MRSA CONCLUSIONS
S. aureus ?  MRSA:
• Incredibly diverse pathogenic & 

resistance mechanisms
• Major bacterial pathogen of 21st century 

(so far)
Epidemiology:  Human-human
Management:  
• Abscesses – Drain
• Vancomycin, etc.
• Epidemiology – barrier
• History:  If controlled, it will return 
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