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S. Aureus

A Both a commensal organism and
pathogen

A Anterior nares is main ecological niche

A Other sites for colonization i axilla, groin,
Gl tract

A 20% of individuals persistently nasally
colonized

A 30% of individuals intermittently colonized



S. Aureus Infection

A One study i blood isolates identical to
nasal isolates in 82% of patients
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Methacillin introduced for treatment
N 1959-1960

A Methacillin i resistant Staphylococcus
Aureus reported within one year

A MRSA originally hospital i associated (HA-
MRSA) with 5 major international clones

A HA-MRSA accounts for >60% of S. Aureus
Isolates in US hospital ICUs



Take Home Messages

* 94,000 invasive infections per year
* 18,000 deaths

« 85% occurring in or associated with
healthcare

* Highest morbidity and mortality In
those >65 years

 Lowest morbidity and mortality In
those <17 years




Epidemiologic Classification

MRSA |
s I ™ I g I 0
Community Associated ‘ Health care Associated
\ CAMRSA ) | HAMRSA )

1. Previous MRSA infection or
Absence of risk factors for colonization
HAMRSA Hospitalization in past yr
Long term care resident in
past yr
Surgery in past yr
Dialysis in past yr
Presence of a long term
invasive device
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Apples and Crab Apples

2 different “strains” of MRSA

Clinical

Epidemiology

Molecular

Antibiotic
Sensitivity

HAMRSA

Invasive,
serious
sequelae

Old

5 PFGE clones
SCC mecA I-lll

Multi-drug
resistant

CAMRSA

Skin infections, “bug
bites”, multiple,
recurrent, rarely invasive

Young

3 PFGE clones (USA 300)
SCC mecAlV,V

B-lactam, macrolide
resistant




Community acquired MRSA

(CA-MRSA)

Pre 1990:

1989-1991:

1997-1999:

Subsequent outbreaks of skin and
soft tissue infections:

Infections in injection drug
users

Outbreak among indigenous
Australians in Western Australia
without health care contact

Four Children in Minnesota and
North Dakota died of CA-MRSA.
All the deaths associated with
necrotizing pneumonia/pulmonary
abscesses/sepsis.

Prison inmates

Men who have sex with men
Soldiers

Athletes (football
players/wrestlers)



Table 2: Epidemiologic risk factors for infection
with community-associated Methacillin-resistant
Staphylococcus Aureus (MRSA)

Risk group or factor

AChildren <2 years old [46]

AMAthletes (mainly participants in contact sports) [47,48]

Alnjection drug users [48]

AVien who have sex with men [47,48]

AMilitary personnel [48]

APersons living in correctional facilities, residential homes, or shelters
[47,48]

AVeterinarians, pet owners, and pig farmers [49,50]

Mdults aged O 65 years [14]
ABlacks [14]

ARecent influenza-like illness and/or severe pneumonia [32-34]
AConcurrent skin and soft-tissue infections [46]

AHistory of colonization or recent infection with a community-associated
MRSA strain [46]

AKnown close contact (in same household) with a person colonized
and/or infected with MRSA [46]




Antibiotic Introduced Resistance Noted

Penicillin 1 year later
Methacillin 1961

Linezolid 2001

Daptomycin 2005
Vancomycin 1996




hMI C CREEPO 1 n

susceptible S. Aureus strains

A 35,000 strains of Staph Aureus from
database worldwide between 1994 and 2003
showed no evidence of increasing
Vancomycin resi stance

A Small studies in New York, Texas, and
Massachusetts showed subtle increases In
Vancomycin MICs in MRSA and MSSA

A MICs lower for CA-MRSA than HA-MRSA

A Clinical failures on Vancomycin in MRSA
Infections with increased MICs but still
susceptible
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Table 2. Vancomycin susceptibility
among Staphylococcus aureus
strains

Vancomycin Name MIC, ug/mL
Susceptibility

Susceptible VSSA
Heteroresistant nVISA/hGISA

Intermediate VISA or GISA
Resistant VRSA

Note: Data are from the Clinical Laboratory Standards Institute [33]. GISA, glycopeptide-intermediate S.
aureus; hGISA, heteroresistant glycopeptide-intermediate S. aureus; hVISA, heteroresistant Vancomycin-
intermediate S. aureus; VISA, Vancomycin-intermediate S. aureus; VRSA, Vancomycin-resistant S.
aureus; VSSA, Vancomycin-susceptible S. aureus.

aConsi st of s ubfihg mady grow iromedia contamifig >2 pg/mL Vancomycin

b Requires confirmatory testing by evaluation of overnight growth on plate with 6 pg/mL Vancomycin



Escalation of Vancomycin
doses

Maintain trough level of 10-15 pg/mL for
severe HA-pneumonia due to MRSA

ADVERSE EFFECT

May increase toxicity



MRSA skin Infection




CA-MRSA Skin Lesion







