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No. of Patient Episodes of MRSA / 100 Deaths &
Discharges in Clinical Units at PWH, 1989-1999
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(Ip et al., Infect Control Hosp Epid 2004; 25: 126-129)

MI-CA-MRSA MI-CA-MRSA

MRSA Most Common Cause of 
Skin and Soft-Tissue Infections 
in Major US Cities
Reuters Health Information 2006. © 2006 Reuters Ltd. 

NEW YORK (Reuters Health) Aug 17 - Community-
acquired methicillin-resistant Staphylococcus aureus
(MRSA) has become the most frequent identifiable 
cause of skin and soft-tissue infections among patients 
treated at hospital emergency departments in several 
metropolitan areas across the US, investigators report.

N Engl J Med 2006;355:666-674,724-726

MI-CA-MRSA

Skin and Soft Tissue Infections of 
Staphylococcus aureus

� Impetigo

� Folliculitis

� Cellulitis

� Erysipelas

� Scalded Skin Syndrome

� Toxic Shock Syndrome

MI-CA-MRSA

Other Syndromes associated with 
Staphylococcus aureus

� Bacteraemia and sepsis
� Necrotizing fasciitis, pyomyositis, arthritis, 

osteomyelitis, abscesses

� Surgical site infections
� Pneumonia
� Catheter associated infections
� Infections of Prosthetic devices
� ‘Food poisoning’
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59%         17%

MI-CA-MRSA

It’s not a spider bite…

MI-CA-MRSA
N Engl J Med 2006;355:666-674,724-726

MI-CA-MRSA

Community-acquired MRSA 
(CA-MRSA)

Def. MRSA infection with
�´ Diagnosis of MRSA made in outpatient setting or 

by a culture positive for MRSA within 48 hrs of 
hospital admission

�´ No medical history of MRSA infection/colonization
�´ No medical history in past year

� Hospitalization
� Admission to a nursing home or institution
� Dialysis
� Surgery

�´ No permanent indwelling catheters or medical 
devices 
(CDC definition: www.cdc.gov/ncidod/hip/Aresist/ca_clinician.htm)

MI-CA-MRSA

Community-acquired MRSA 
(CA-MRSA)

� Often healthy people with skin infections eg
boils/abscess

� Tx close skin-to-skin contact
� Clusters in atheletes, military, children, 

prisoners, etc.
� Strain characteristics: resistant to oxacillin, 

sensitive to multiple drugs, 
� SCCmec type IV, Clonal type ST30, PVL gene 

(panton-valentine leukocidin gene)

MI-CA-MRSA

Staphylococcal Cassette Chromosome 
mec (SCCmec) types in MRSA
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MI-CA-MRSA

Differences Between Hospital (HA)- and 
Community-acquired (CA)- MRSA

HA-MRSA CA-MRSA
- Healthcare contact - No healthcare contact
- Ave age >50yo - Younger age <20 yo
- Bacteraemia - SSTI, necrotizing pneumonia
- Resistant to b-lactams - Resistant to b-lactams
- MDR to clindamycin, - Usually only resistant to

gentamicin, FQs erythromycin, FQs
- SCCmec I, II or III - SCCmec IV or V
- PVL rare (5%) - PVL positive (95%)
- tst, sea, seb, etc - occas tst

- Clones ST239, 5 etc - Clonal type ST30
MI-CA-MRSA

Who Gets CA-MRSA?

(Fridkin, et al. NEJM 2005; 352: 1436-1444)

MI-CA-MRSA

Risk Factors for CA MRSA Infections

MI-CA-MRSA

Community-acquired MRSA in Hong Kong
� 50 y.o. male
� 1/52 hx 4 cm carbuncle in neck and fever
� Incision and drainage
� 7/7 ampicillin + cloxacillin
� Pus: Staphylococcus aureus
� Resistant to oxacillin, sensitive to gentamicin, erythromycin, 

clindamycin, fusidic acid, ciprofloxacin, co-trimoxazole, 
tetracycline, chloramphenicol, rifampicin and vancomycin

� No risk factor for healthcare-associated MRSA
� Good past health, no hx of hospitalization or surgery in past 

18 months or family member in healthcare setting.
� PCR positive for mec gene,  SCCmec type IV, PVL gene 

(panton-valentine leukocidin gene)
� Clonal type ST30

Ho , et al. JAC 2004

MI-CA-MRSA

MRSA Types by PFGE in HK
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Sequence 
Type (ST), 
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pattern

(Ip et al, J Clin Microbiol 2005)
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MI-CA-MRSA

Community-acquired MRSA in Hong Kong

� 25 episodes (23 cases) with CA MRSA in Jan 2004 �¥
Dec 2005

� 24 episodes skin and soft tissue infections
� 1 episode meningitis
� Mean age 28.1 ± 21.1 yrs (range 13 mths �¥91yrs)
� 7 children (<16 yrs), 16 adults
� 14 Chinese, 3 Filipino, 2 British, 2 Nepalese, 2 

Japanese.

� 3 children with eczema, 1 patient HBV carrier, 
remainder no underlying disease

Ho et al. DMID 2006 MI-CA-MRSA

Community-acquired MRSA in Hong Kong

� 16 skin and soft tissue infections:
�´ 11 furuncles or carbuncles
�´ 2 perianal abscess
�´ 1 deep-seated thigh infection
�´ 1 infected sebaceous cyst
�´ 1 scalp abscess

� 14 cases had incision and drainage, no 
antibiotics were given in 4 cases.

Ho et al. DMID 2006

MI-CA-MRSA

CA MRSA in Hong Kong, 2004-5

Japanese familypvl 0/5ST 8
SCCmec IVA

HK300

pvl 1/1ST 338
SCCmec IV

singleton

Erythromycin, clindamycin
Pvl 5/5

pvl 17/18

Antibiogram/
Surface protein/
exotoxin genes

ST 59
SCCmec V

ST 30
SCCmec IV

Sequence 
Type (ST), 
SCCmec

Taiwan clone;
HK strains isolated nr
border to Mainland China 

Southwest Pacific clone;

HK strains isolated in 
Chinese, Nepalese, 
Philippinos, British

Reference Strains; 
epidemiological 
characteristics of HK 
strains

HK200

HK100

PFGE 
pattern

(Ho et al, DMID 2006)
MI-CA-MRSA

Panton-Valentine Leukocidin

�´ Described in 1932
�´ Gene common among CA MRSA strains
�´ Chronic, recurrent soft tissue infections
�´ Necrotizing pneumonia, fasciitis
�´ Osteomyelitis with multiple abscesses
�´ Membrane toxin targets leukocytes
�´ Toxins cause

� Lysis of WBCS

� Dermal necrosis

� Increased adhesions to matrix proteins, collagen, laminin

�´ PVL upregulates expression of Protein A
(Pr A binds to TNFalpha receptors, mimics B-cell superantigen)

MI-CA-MRSA

Exfoliatins in 
CA-MRSA

Purpura
Fulminans

Krawitz GR et al. CID 2005; 40: 941-7.
MI-CA-MRSA
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Confirmation of CA-MRSA

MI-CA-MRSA

(CHP website: http://www.chp.gov.hk)

MI-CA-MRSA
(CHP website: http://www.chp.gov.hk)

MI-CA-MRSA

Management of CA MRSA 
(Adapted from Guidelines for Management and control of CA 

MRSA Transmission, Univ of Wisconsin Hosp & Clinics)

� Adequate incision & drainage of abscess (primary 
and only therapy)

� Obtain material for culture when possible
� Outpatient return if no improvement in 48 �¥72 hrs.
� If outpatient antibiotic therapy deemed necessary:

� Topical 2% mupirocin
� Cotrimoxazole (Not for undrained abscess)
� Clindamycin, if susceptible to both macrolides and 

clindamycin
� Minocycline
� Macrolides and fluoroquinolones NOT recommended 

because of increased risk for resistance. 

MI-CA-MRSA

Identification Confirmation
� Colony morphology
� Mannitol Oxacillin salt 

agar
� Tube coagulase test
� Thermostable DNAase
� Cefoxitin resistance
� Staph latex 

agglutination test
� mecA Detection by PCR
� Sccmec IV/ IVA / V
� PVL Detection by PCR

MI-CA-MRSA

Sensitivities of MRSA Screening

98.3%Nose, Throat & 
Perineum

15.6%Groin

10.1%Axilla

38.1%Perineum
30.8%Throat

93.4%Nose & Perineum

SensitivitySite

85.6%Nose & Throat

78.5%Nose

���&�R�H�O�O�R �5�����H�W���D�O�����(�X�U �-���&�O�L�Q �0�L�F�U�R�E�L�R�O �,�Q�I�H�F�W���'�L�V ������������������������������
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Eradication of MRSA 
� Nasal

� 2% Mupirocin in paraffin base 3X/day 5 days (Cat 1)

� Throat
� Difficult to treat, consider in outbreak situation
� Rifampicin with fusidic acid or ciprofloxacin 5 days (Cat I)
� ?Oral vancomycin, eg. In ITU setting

� Skin carriage
� 4% Chlorhexidine bath 5 days (Cat II)
� Shampoo hair 2X weekly with antiseptic detergent (Cat 

II)
� Alternatives incl. 2% triclosan, 7.5% povidone-iodine

� Skin lesions
� 2% Mupirocin in polyethylene glycol for 7-10 days (Cat I)

MI-CA-MRSA

Contact Precautions
� Handwashing

� Liberal use of alcoholic handrub
� Personal protective equipment (PPE)

� Wear gloves and gown when entering and remove 
before leaving room

� Patient care equipment
� Non-critical item for single patient
� Disinfect reusable equipment with freshly prepared 

hypochlorite
� Environmental cleansing
� Minimize patient transport
� Visitor – observe same precautions and wash 

hands on leaving room
� Terminal Disinfection of room on Discharge


