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Historical perspectiveHistorical perspective

• 1960’s: MRSA appeared 
– Usually as nosocomial infections
– Uncommon in community

• 1993: First report of emerging CA-MRSA strains 
(Western Australia)

• CA-MRSA infection notifiable in Hong Kong 
since 5 January 2007



Definition of Definition of ““methicillinmethicillin--resistanceresistance””

• mecA gene mediated: 
– Resistant to cefoxitin
– Resistant to oxacillin with high MIC

• Hyperproduction of beta-lactamase: 
– Susceptible to cefoxitin
– Resistant to oxacillin with low MIC (4 g/ml)

• Both to be reported as MRSA according to CLSI
• Former with greater infection control and 

management significance



Role of laboratoryRole of laboratory

• Detection
• Antimicrobial susceptibility
• Typing



Detection of MRSADetection of MRSA

• From clinical specimens
– Isolation by culture

• Identification (phenotypic)
• Resistance to cefoxitin / oxacillin

– Direct molecular detection 
• e.g. nuc and mecA gene detection
• In-house or commercial platforms
• Also for screening
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Detection of MRSADetection of MRSA

• Screening 
– Isolation by culture

• Enrichment to increase sensitivity (e.g. nutrient broth/6.5% 
NaCl overnight)

• Inoculation to differential/selective medium (e.g. 
commercial chromogenic agar with cefoxitin/oxacillin)

– Molecular detection



Detection of MRSADetection of MRSA



Antimicrobial susceptibilityAntimicrobial susceptibility

• For clinical management (patient treatment, 
decolonization of carriers)

• For epidemiological information (e.g. CA-MRSA 
reportedly relatively sensitive to most antibiotics, 
compared to HA-MRSA)
– Multi-resistant CA-MRSA phenotypes not 

uncommonly encountered in Hong Kong
• For typing purpose: Antibiogram



Typing of S. Typing of S. aureusaureus

• SCCmec typing
• Multi-locus sequence typing (MLST)
• Pulsed-field gel electrophoresis (PFGE)
• spa typing



Staphylococcal cassette chromosomeStaphylococcal cassette chromosome

• SCC: A unique family of mobile genetic elements 
found on the chromosomes of Staphylococcus 
spp. 

• If carries mecA gene, then called SCCmec
• SCCmec typing: 

– mec gene complex
– ccr (chromosomal cassette recombinase) gene 

complex



SCCSCCmecmec typingtyping

J Clin Micro 2002; 

40:4289-94



SCCSCCmecmec typingtyping

SCCmec type mec (class) ccr (type)
I B 1
II A 2
III A 3 
IV B 2 
V C2 5 



SCCSCCmecmec typingtyping

• SCCmec types I to III
– Found in hospital strains (Type I strains discovered in 

1960’s)
• SCCmec types IV and V

– Associated with CA-MRSA strains
– SCCmec type IV found in MW2 strain (2002)
– SCCmec type V first described in 2004 (strain 

reported in 1999 from Western Australia)



SCCSCCmecmec typingtyping

• Crude typing method
• Part of notifiable disease case definition for CA- 

MRSA in Hong Kong



MLSTMLST



MLSTMLST

• Commonly used in population studies
• Typing method of medium discriminatory 

power
• Technically relatively simple and facilitates 

inter-laboratory comparison of results



PFGEPFGE



PFGEPFGE
• 622 out of 667 MRSA strains clustered with 8 pulse-field 

types (80% similarity)



PFGEPFGE

• Versatile typing method
• High discriminatory power (need to take into 

account epidemiological correlation)
• Technically demanding and less straight- 

forward inter-laboratory comparison of results



spa typingspa typing



A study on PVL positive MRSAA study on PVL positive MRSA

• JMM 2008; 57: 1440
• 42 strains from 2006
• 5 MLST types
• 5 PFGE patterns (80% similarity cut-off)
• 11 spa types – 5 lineages
• Concordance of typing methods demonstrated



A study on PVL positive MRSAA study on PVL positive MRSA
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PFGE types (CAPFGE types (CA--MRSA)MRSA)
PFGE designation MLST spa type % in HK

USA400 1 t127 0.24

USA300 8 t008 7.8

Southwest Pacific clone 
(HKU100)

30 t019 41.7

HKU200 59/338 t437 26.4

European 80 t044 0.32



t1081 strains (HAt1081 strains (HA--MRSA)MRSA)

SCC

Year-lab. no. PFGE spa type mec PVL  MLST



Role of laboratoryRole of laboratory

• Liaison with microbiologist for appropriate 
interpretation: 
– Correlation with epidemiological and clinical 

findings
– Suggestion of additional testing 
– Integration of all results



Thank youThank you
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