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S. aureus and MRSA infections in the United 
States of America

ω S. aureus is a commensal of the human nares, skin and GI tract as well as 
an invasive pathogen

ω US Department of Defense 2005-2010: S. aureus skin and soft tissue 
infection (SSTI) 122-168/100,000; bacteremia3.6-6/100,000/year

ω US DoD 2005-2010 annual incidence: community onset MRSAbacteremia 
1.2-1.7/100,000; hospital onset 0.4-0.7/100,000

ω 2010-2012 prospective study of 30,209 military trainees: 4.15% SSTI; 1.1 % 
MRSA SSTI

ω Very-low-birth-weight infants (VLBW) in the US 60,000/yr: 3.6% late onset 
(>72 h post delivery) bacteremia/meningitis(26% mortality)

ω End-stage renal disease patients undergoing hemodialysisannual 
incidence: invasive MRSA infection 4.2/100 patients

ω MRSA infection in surgical patients occurs in spite of antibiotic prophylaxis 
(0.8-1%); recurrenceis frequent (8-21% for bacteremia patients)

ω Are there non-antibiotic means of preventing Staphylococcus aureus 
infection in high risk patients? Immunotherapy, vaccination?
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Previous and current attempts to develop 
Staphylococcus aureus vaccines

misled by mouse models for preclinical efficacy?

Drug Company Mechanism Target Status
StaphVAX NABI Vaccine CP5/CP8 failed phase 3
Altastaph NABI Antibody CP5/CP8 ended

Pentastaph NABI/GSK Vaccine CP5/CP8 failed phase 3
Aurograb NOVARTIS Antibody lipoprotein failed phase 3
Veronate INHIBITEX Antibody ClfA failed phase 3
Tefibazumab INHIBITEX Antibody ClfA ended
Pagibaximab BIOSYNEXUS Antibody LTA failed phase 3
V710 MERCK Vaccine IsdB failed phase 3
SAR279356 SANOFI Antibody PNAG ended
NVD3 NOVADIGM Vaccine Als3 phase 1/2
STEBVax IBT Vaccine Seb phase 1
SA3Ag PFIZER Vaccine CP5+8/ClfA phase 2a
PF-06290510 PFIZER Vaccine CP5+8/ClfA/MntC phase 2b
MEDI4893 MEDIMMUNE Antibody Hla phase 2b
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Staphylococcal protein A (SpA)

ω Staphylococcal protein A, a surface protein, binds vertebrate 
immunoglobulin on the bacterial surface

ω Protein A is comprised of five immunoglobulin binding domains 
with high sequence conservation

ω Region X spans the cell wall; the sorting signal promotes SpA
anchoring to peptidoglycan 

ω Protein A blocks antibody-induced opsonophagocytosisof 
staphylococci

ω All clinical S. aureus isolates express protein A
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Anchoringsurface proteins to the envelope 
of Staphylococcus aureus
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Contribution of surface proteins & sortaseto S. 
aureus abscess formation in mice
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Staphylococcal protein A (SpA)
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S. aureusspa mutants that cannot bind 
immunoglobulin
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Host immunoglobulin is required for S. 
aureuspathogenesis
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Virulence defects of S. aureusspa mutants

S. aureus Load /

log10CFU g-1

Significance

P

# Abscesses Significance

P

wild-type 6.20 ± 0.43 -- 8.50 ± 1.75 --

spaKK 5.29 ± 0.41 0.0924 2.50 ± 0.74 0.0023

spaAA 4.70 ± 0.53 0.0528 5.11 ± 1.41 0.1383

spaKKAA 4.24 ± 0.47 0.0069 2.85 ± 0.98 0.0065
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