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Definition of CA -MRSA

• Positive culture for MRSA within 48 h  after hospital admission

• No medical history of MRSA infection or colonization

• No medical history in past year of :
– Hospitalization, nursing home, dialysis, surgery
– No indwelling catheters or medical devices through skin

• Genetic characteristics and antimicrobial susceptibilities of 
MRSA isolates

http://www.cdc.gov/ncidod/hip/aresist/mrsa_comm_faq_print.htmDavid MZ and Daun R CMR 2010



Panton -Valentine leukocidin

• Two-component pore-forming protein encoded by 
lukF-PV and lukS-PV genes
– Cell membranes and mitochondria

• Target cells : polymorphonuclear neutrophils, 
monocytes and macrophages

• Necrosis and abcess +++
• < 5% of S. aureus
• Genes located on phages 

– j 108PVL, j PVL, j STL, j Sa2mw

Kanero J et al. Biosc. Biotechnol. Biochem 2004 68:981
Gillet Y et al. The Lancet 2002 359:753



Other virulence factors

• USA 300-ST8
– � expression of agr, searRS, sarA, a-toxin (hla), PVL
– Arginine Catabolic Mobile Element

• Integrated into orfX closed to SCCmec element
• Encoding arginine deiminase
• Enhanced ability to colonize the skin and secondly dissemination

• ST80 S. aureus
– � binding to collagens of types I and IV; and to laminin

• Other
– Phenol-soluble modulin (PSM) peptides
– Activation and lysis human neutrophils humains

Montgomery C. et al. JID 2008 198:561
De Bentzmann S. et al. JID 2004 190:1506
Wang R. et al. Nature Med 2007 13:1510



Global dissemination of CA -MRSA
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World distribution of PVL positive 
CA-MRSA clones
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World distribution of PVL positive 
CA-MRSA clones
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Clonal linkage of Community and Hospital 
MRSA strains in Belgium 
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Secular trends of MRSA clonal distribution 
National Surveillance, hospitals, Belgium 1992-2008
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Clinical manifestations of CA -MRSA 
infections

• Skin and soft tissue infections
– Most common clinical manifestation (> 90%)

– Spider bite
– Abscess, folliculitis, paronychia, furuncle, felon, cellulitis, 

lymphadenitis
– Diverse anatomical locations

– Good outcome but recurrence

David MZ and Daun R CMR 2010
Wang CC et al. CID 2004 39:481
Lee M. et al. PIDJ 2004 23:123
Kaplan SL et al. CID 2005 40:1785
King MD et al. AIM 2006 144:313



Collection Dr F. Jacobs



Infections with PVL positive 
(MR)SA strains can be severe

Necrotizing
pneumonia

Necrotizing
Osteomyelitis

These cases are rare and need specific treatment



Invasive infections - pneumonia

• Necrotizing pneumonia
– Antecedent of respiratory viral infection, Influenza 
– Hemoptysis, leucopenia, high fever, cavitary lung lesions

often requiring mechanical ventilation
– Fatal course (75%) within 48h

• Other clinical manifestations
– Abscess, empyema, septic embole
– Chronic pneumonia

David MZ and Daun R. CMR 2010
Hunt C. et al. MMWR 1999 48:707
Dufour P. et al. CID 2002 35:819
Gonzalez BE et al CID 2005 41:583
Enayet I. et al. CID 2006 42:e57



Other invasive CA -MRSA infections 

Gonzales BE et al. CID 2005 41:593
Kaplan SL et al. CID 2005 40:785 David MZ and Daun R CMR 2010



Differences between 

HA-MRSA
– Endemic clones in each 

country
– No specific toxins
– Co-resistant to AB
– Nosocomial infections  
– Older patients with co-

morbidities

CA-MRSA
– Same clones in Europe
– Specific toxins

• PVL 
• Toxic shock syndrome toxin

– Susceptible to AB
– Skin and soft tissue infections 
– Young healthy people

Liassine N et al JCM 2004;42:825-8
Naimi T et al JAMA. 2003;290:2976-84.
Vandenesch et al. EID, 2003;9:978-84



Surveillance programme of CA -MRSA 
in Belgium

• 2004 – 1st semester 2008
– Antimicrobial susceptibility profile of the MRSA strain

• Cipro-S, fusidic acid-R

– Clinical manifestations : furunculosis, necrotizing
pneumonia, …

• Since 2 nd semester 2008
– If MRSA isolated from outpatients or from inpatients

but within the first 48 hours of hospital admission
– Clinical manifestations



CA-MRSA collected for toxine gene detection , 
(n = 657, 2004-2010)
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Origins of CA -MRSA strains
(n = 581, 2004-2010)
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CA-MRSA USA 300

• Isolated from patients on all continents
• Most prevalent CA-MRSA in the USA

– Major cause of SSTIs and invasive infections

– Asymptomatic colonisation (17%) in the general population

• Molecular characteristics
– ST8-SCCmec IV
– Virulence factors : PVL and ACME

Moran GJ et al. NEJM 2006



Origins of PVL -positive CA -MRSA strains 
(n = 242, 2004 – 2010)

77%

7%
3%

2% 3%
8%
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Other
Unkown

MRSA reference laboratory, unpublished data



Clinical and demographic characteristics of 
patients with CA-MRSA USA 300, 2008

# familial cluster

Patients Age Sample site Clinic Cluster Contact with the 
USA

Evolution

1 35 Blood Meningitis Yes Dead
2 48 Sputum Bronchitis Recovery
3 6 Nose Furuncle Yes Recovery
4 5 Nose Furuncle Recovery
5 50 Skin Anal abcess Recovery
6 35 Skin Mastitis Recovery
7 1 Skin Furuncle Recovery
8 40 Nose Carriage Yes Yes Recovery
9 1 Skin Skin abcess Yes Yes Recovery
10 21 Skin Furuncle Recovery
11 10 Skin Furuncle Recovery
12 48 Skin Wound Yes Recovery
13 40 Nose Carriage Yes Recovery
14 37 Blood Endocarditis Recovery

# 



History and contact with health -care facilities in 
MRSA patients at their hospital admission

(n = 42 hospitals, 2009)

38%

11%15%

9%

18%

9%

MRSA history

Transfer from hospital

Transfer from NH

Transfer from hosp. and NH

Community

Unkown

Source: B.Jans et al IPH surveillance report 2009



Occurrence of CA -MRSA isolates
by strain characteristics , 2003-08

• National hospital surveys, 2003 – 08
– 1153 MRSA collected from >110 hospitals

• PVL-positive CA -MRSA
– Low & stable frequency (<2 %)
– Partly hospital-acquired (48h definition)
– PVL-positive CA-MRSA: 10 isolates belonging predominantly to the 

European clone ST80-SCCmec IV

Vandendriessche S. et al. 20th ECCMID, Vienna, April 2010 



HA-MRSA
(n=1136) 

PVL (+) 
(n=10)

LA-MRSA 
(n=7)

Age - mean years (range) 74 (0- 101) 43 (5-74) 70 (62-76)

Gender – Male 46% 4 4

Female 54% 6 3

Acquisition

Hospital ( > 48h) 60% 4 4

Imported ( � 48h) 40% 6 3

Site of isolation

Skin or soft tissue 21% 4 2

Blood 6% 0 1

Respiratory tract 21% 1 1

Screening  swab 32% 2 2

Pus 7% 1 0

Other 12% 2 0

Patient and strain characteristics, by type of MRSA

Vandendriessche S. et al. 20th ECCMID, Vienna, April 2010 



MLST-
SCCmec

spa-
type

year Resistance profile Resistance 
genes

n

ST80- IV t044 2008
2005  
2008
2005
2008

KAN
TET, KAN
TET, KAN
TET, KAN, ERY
TET, KAN, ERY, CLI

aphA3
tetK, aphA3
tetK, aphA3
tetK, aphA3, ermC
tetK, aphA3, ermC

1
1
2
1
1

ST30-IV t019 2003
2005

/
/

NA
NA

1
2

ST5-IV t3196 2008 TET tetK 1

Profile of PVL -positive MRSA strains

Vandendriessche S. et al. 20th ECCMID, Vienna, April 2010 
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Nasopharyngeal carriage of S. aureus
in healthy kindergarten children

• Screening for S. aureus
– Children 3-6 years from 11 kindergarten
– Sequential nasopharyngal aspirates (autumn/winter/spring)

• Results
– 830 samples from 333 children
– 286 (34%) culture positive for S. aureus from 185 (55%) carriers
– 14 MRSA isolated from 11 children (3%)
– MRSA isolates multi-resistant to antimicrobials
– No PVL

Blumental S. et al. ESPID 2010



Rasigade JP et al. EID 2010



Conclusions

• CA-MRSA infections in young population associated with SSTI but 
severe infections recently reported

• Predominance of European CA-MRSA ST80-IV clone up to 2007

• Progressive replacement by CA-MRSA USA 300 ST8-IV
– Small familial clusters, importation from the USA 

• Low prevalence of PVL-positive MRSA in hospitals and in healthy 
children

• Epidemiological surveillance across healthcare sectors and 
community



Prevention and control

• Guidelines for general practice management of 
staphylococcal infection
– Document severe or recurrent skin and soft tissue 

infections
– Adapt  antibiotic treatment based on susceptibility testing
– Standard precaution during the care of wound infections

• Guidelines to patients and families
– Hand hygiene
– Avoid sharing of potentially contaminated objects



Perspectives

Study on the epidemiology of skin and soft tissue i nfections
in outpatients in Brussels

• Objectives

– To determine the prevalence of SSTIs caused by CA-MRSA
– To determine the proportion of PVL-positive S. aureus
– To evaluate risk factors for CA-MRSA SSTIs in outpatient
– To characterize the molecular epidemiology of MSSA and MRSA strains 

causing SSTIs in outpatients
– To determine the content of virulence factors-encoding genes in a selected 

subset of collected strains of MSSA and MRSA



http://www.mrsa.be




