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PREVALENCE AND SEVERITY
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Crum et al, 
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PREVALENCE AND SEVERITY
RECAP

Rates of MRSA are increasing
MRSA is an outpatient and inpatient problem
MRSA is a nationwide and global phenomenon
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ESCAPE FROM THE INSTITUTION?
Clinical Characteristics of Community- 

associated MRSA Infection
•

 
Develops within 48 hours of hospitalization

•
 

No history of MRSA colonization or infection
•

 
No indwelling medical device 

•
 

No history of hospitalization, surgery or hemodialysis 
within one year
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Klevens

 

et al, 2007
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CA-MRSA vs. HA-MRSA
* spectrum of disease
* resistance characteristics
* toxins
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ESCAPE FROM THE INSTITUTION?
RECAP

CA-MRSA is distinct from HA-MRSA
CA-MRSA is more likely to cause skin infections
CA-MRSA is more likely to be sensitive to ABX
CA-MRSA has distinct microbiological 

characteristics, of undetermined significance.



ESCAPE FROM THE INSTITUTION?
RECAP

PVL

SCC mecA IV

seq
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AN OUNCE OF PREVENTION IS WORTH A POUND OF CURE

S. aureus = normal skin flora
Also colonizes:

perineum, wounds, burns, respiratory 
secretions, urine, feces

Forms biofilms



A PLANCK UNIT OF PREVENTION IS WORTH A GRAM OF CURE

COLONIZATION

1) Persistent
 

10-35%
2) Intermittent

 
20-75%

3) Non-carriers
 

5-50%
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2003
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A QUINTAL OF PREVENTION IS WORTH A ZENTNER OF CURE

NHANES
* 2001-2002, 9622 persons

S. aureus in 32.4%
MRSA in 0.8%

Non-healthcare
* 4 settings, random sample of 295 persons

MRSA 1.0%

Kuehnert

 

et al, J Infect Dis

 

2006
Rim & Bacon, Infect Control Hosp Epi

 

2007



A HUNDREDWEIGHT OF PREVENTION IS WORTH A SHORT TON OF CURE

Described Sites of Infection for MRSA
•

 
Skin and soft tissue: cellulitis, impetigo, furunculosis, 
folliculitis, abscess, necrotizing fasciitis, myositis, 
surgical wounds

•
 

Indwelling catheter: urinary, intravenous, central 
nervous system shunt

•
 

Bone/joint, including prosthetic
•

 
Pulmonary: necrotizing pneumonia, empyema, VAP

•
 

Endocarditis, pericarditis
•

 
Central nervous system (meningitis, abscess)

•
 

Intraabdominal
 

or renal abscess
•

 
Septic thrombophlebitis

 
with pulmonary embolism

•
 

Severe sepsis with purpura
 

fulminans
 

and 
Waterhouse-Friderichsen

 
syndrome



A SLIGHTLY GRAVID SWALLOW CARRYING A COCONUT OF 
PREVENTION IS WORTH AN ASIAN ELEPHANT OF CURE

RECAP

S. aureus (including MRSA) can colonize all sorts 
of body surfaces

S. aureus carriage may be persistent or 
intermittent, and is about 25% in the gen pop.

MRSA carriage is < 2% in a risk-factor free 
population, and is certainly higher in at-risk 
populations
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PREVENTION OF ACQUISITION
CDC Recommendations
* wounds clean and covered
* clean hands with soap & water, or alcohol-

 based gel
* do not share items that may transmit bacteria
* avoid activities with uncovered wounds
* clean equipment and clothes that come into 

contact with wounds

Gorwitz

 

et al, CDC 2006



PREVENTION OF ACQUISITION

Kazakova

 

et al, NEJM 2005



PREVENTION OF ACQUISITION
IN THE HOSPITAL
•

 
Handwashing!

•
 

Isolation of MRSA-positive patients
•

 
Cohorting

 
of MRSA-positive patients

•
 

Contact precautions –
 

gowns, gloves, et al
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RISK FACTORS FOR ACQUISITION
•

 
Long-term care facility

•
 

Hemodialysis
•

 
Indwelling catheter

•
 

Intravenous drug abuse
•

 
Military

•
 

Incarceration
•

 
Athletes

•
 

Homelessness
•

 
Men who have sex with men



RISK FACTORS FOR ACQUISITION
•

 
Tattoos

•
 

Native Americans, Pacific Islanders
•

 
Contact with persons at day care centers
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TREATMENT MODALITIES
•

 
Topical agents

•
 

Oral agents
•

 
Parenteral agents
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ERADICATION REGIMENS
CDC Recommendations
-

 
“To date, there is no data to support the use of agents to 
eliminate S. aureus colonization…

 
for patients with MRSA 

infection or their close contacts.”
-

 
However, recommend considering decolonization if:
1) multiple documented recurrences of MRSA
2) ongoing MRSA transmission in a well-defined, closely-

 associated cohort
AND, ONLY IF standard prevention measures do not work.

-
 

No appropriate regimens have been established for community
-

 
Culture and target vs. universal treatment?

-
 

Do so simultaneously, for short courses, with topicals
 

if possible.

Gorwtiz

 

et al., CDC 2006.



ERADICATION REGIMENS
SHEA Recommendations
-

 
“Consider MRSA decolonization therapy for both patients and 
HCWs

 
[healthcare workers] as an adjunctive measure for 

controlling spread of MRSA in selected populations when 
appropriate.”

-
 

Perform with susceptibility testing to select agents
-

 
Avoid widespread or prolonged use.

-
 

Active surveillance cultures
-

 
Hand hygeine

-
 

Barrier precautions: gloves, gown, masks
-

 
Antibiotic stewardship

Muto et al., Infect Control Hosp Epi

 

2003



ERADICATION REGIMENS
Cochrane Review: Antimicrobial drugs for treating 

methicillin-resistant Staphylococcus aureus colonization.
-

 
Only 6 studies were randomized controlled trials, comparing 
treatment to no treatment, placebo, or alternative regimen.

-
 

Total = 384 participants.
oral fusidic

 
acid vs

 
no treatment

mupirocin
 

vs
 

placebo
ripampin

 
vs

 
minocycline

 
vs

 
rif

 
+ mino

 
vs

 
no treatment

 mupirocin
 

vs
 

topical fusidic
 

acid vs
 

TMP-SMX
ciprofloxacin + rifampin

 
vs

 
TMP-SMX

novobiocin
 

+ rifampin
 

vs
 

TMP-SMX
-

 
“There is insufficient evidence to support use of…therapy for 
eradicating nasal or extranasal

 
MRSA.”

Loeb et al, Cochrane 2007



ERADICATION REGIMENS
RCT: Eradication protocol

Chlorhexidine
 

2% wash
 

Daily x7 days
mupirocin

 
2% intranasally

 
TID x7 days

Rifampin
 

300mg
 

BID x7 days
doxycycline

 
100mg BID x7 days

vs.

no treatment

Simor

 

et al, Clin

 

Infect Dis

 

2007



ERADICATION REGIMENS
RCT: Eradication protocol [chx/mup/doxy/rif]
Randomized, but open-label.
Primary endpoint: detection of MRSA at 3 months
Inclusion: MRSA screening on admission or as part of outbreak 

investigation
Exclusion: on ABX, prior MRSA decol

 

attempt w/in 6 months, allergy to medications, 
known ABX resistance to study drugs, inability to take meds PO or via PEG, 
pregnancy/breastfeeding, known hepatic cirrhosis or LFT abnormalities, planned 
surgery w/in 3 months.

Groups similar for all conditions except PEG (24% vs
 

8%, p=0.08)
Data collection: 

Ant nares, perianal
 

area, skin lesions, medical device exit sites 
Study onset, weekly x4 wks, monthly x7 mos

 
for up to 8 mos

Follow-up: high percentage lost
Simor

 

et al, Clin

 

Infect Dis

 

2007
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et al, Clin
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ERADICATION REGIMENS
RCT: Eradication protocol [chx/mup/doxy/rif]
At 3 months:

87 evaluated for tx
 

group: 64 (74%) remained MRSA-negative
25 evaluated for no tx

 
group: 8 (32%) were MRSA-negative

•

 

Compliance with decol

 

therapy: 92% completed ≥

 

6 days
•

 

4 patients discontinued tx

 

for adverse effects (reported in 22)
•

 

13 (18%) had new strains of MRSA
•

 

21 of 110 isolates (19%) had high-level mupirocin

 

resistance (5, 5% had 
low-level resistance)

•

 

No MRSA infections developed during study
•

 

Univariate

 

analysis: variables assoc w/ recol

 

= mupirocin-resistance at 
baseline

Simor

 

et al, Clin

 

Infect Dis

 

2007



ERADICATION REGIMENS
RCT: Eradication protocol [chx/mup/doxy/rif]

Simor

 

et al, Clin

 

Infect Dis

 

2007



ERADICATION REGIMENS
RECAP

Very little has been proven about the efficacy of 
eradication regimens.
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DUTCH HEALTH CARE
THE NETHERLANDS
•

 
Densely populated

•
 

Universal access to healthcare
•

 
100-150 hospitals, 300-1200 beds each

Dutch Health Council
•

 
Reports 1966, 1976, 1990 ICP, infection control guidelines

Dutch Working Party on Infection Control (WIP)
•

 
Guidelines, literature repository, facilitate discussion

•
 

Support from national Chief Medical Officer

Working Group of Hospital Epidemiologists
•

 
Research, discussion, training



DUTCH HEALTH CARE
National Institute of Public Health and 

Environmental Protection (RIVM)
•

 
Surveillance; 150 to 200 MRSA isolates from 30-50 different 
hospitals

PREZIES (prevention of hospital infection by 
surveillance)

•
 

Surgical infections ICU infections, vascular device-related 
infection

•
 

80% Dutch hospital participation



DUTCH HEALTH CARE
Low prevalence of MRSA

EARSS, 2006



DUTCH HEALTH CARE
Dutch Risk Factors
•

 
Prior carriage

•
 

Importation from foreign hospitals
•

 
Chronic/persistent skin conditions
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THE DUTCH METHOD
Routine surveillance
Risk stratification for patients and providers
Strict isolation protocols
Decolonization



THE DUTCH METHOD
Categories of Patient and Caretaker Carriage
1: proven MRSA 

carrier
Current cultures with MRSA

2: high risk of 
being a carrier

Patients receiving care in a foreign hospital (for more 
than 24hrs, less than 2 months before admission)

Foreign patients receiving dialysis
Patients from a facility with ongoing MRSA epidemic
Patients with contact of unexpected MRSA carrier
Patients who are category 1, with treatment for carriage 

without proven negative cultures
Children who are adopted
People who have contact with pigs
Staff who have unprotected contact with MRSA carriers

Infection Prevention Working Party 2007



THE DUTCH METHOD
Categories of Patient and Caretaker Carriage
3: moderately 

elevated risk 
of being a 
carrier

Patients in their first year following MRSA eradication (with negative 
cultures)

Dutch patients receiving hemodialysis

 

abroad
Patients cared for in a foreign hospital with persistent risk factors (skin 

lesions, chronic respiratory or urinary tract infection)
People who come in close contact with live veal calves (at veal calf 

farms)
Staff who have had protected contact with MRSA carriers
Staff who have worked in a foreign hospital (for more than 24hrs, less 

than 2 months prior)
Staff who regularly work at a foreign hospital, or who escort patients 

across Dutch borders
Staff who have been carriers (with current negative cultures) within one 

year of present

4. no elevated 
risk of being a 
carrier

Patients who have been cared for in a foreign hospital more than

 

2 
months ago (without persistent lesions)

Staff who have been successfully eradicated more than a year prior
Staff who have had negative cultures after unprotected contact with 

MRSA carriers

Infection Prevention Working Party 2007



THE DUTCH METHOD
Measures Taken to Limit Spread of MRSA, Based on Patient Category

Category 1
Category 2

Care provided in strict isolation
Providers must wear surgical mask, cap, coat with long 
sleeves and cuffs
Care provided by fewest number of providers 
Staff with skin disorders (eczema or psoriasis) excluded 
from contact with patients
A list of staff who have contact with the patient is kept

Category 3 Screening cultures on admission
“Restraint should be exercised with regard to transfer, 
examination and treatment of the patient until results of the 
cultures are known.”
Patient with cultures positive for MRSA are assigned to 
category 1
Patient with cultures negative for MRSA are assigned to 
category 4

Category 4 No additional measures

Infection Prevention Working Party 2007
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SEARCH AND DESTROY
SHOULD WE ADOPT A “SEARCH AND DESTROY” 

STRATEGY?

1) Increasing prevalence; likely significant impact on health 
and cost

2) Characteristics of HA-MRSA and CA-MRSA
3) Colonization and infection
4) Prevention: in combination with eradication
4) At risk populations as well as the general population
5) Eradication regimes require further research
6) Limitations of the American healthcare setting
7) Established protocols and recommendations



SEARCH AND DESTROY
What we didn’t cover, but may play a role:
•

 
Evidence (and non-compliance) for handwashing

•
 

Complicated (and somewhat controversial) topic as 
antibiotic use driving resistance, as a risk factor for 
MRSA, and what potential benefit the Dutch derive 
from a restrictive prescribing policy.

•
 

Role of environmental reservoirs
•

 
Role of zoonotic reservoirs

•
 

MRSA in long-term care facilities
•

 
A serious cost-benefit analysis

•
 

Potential sequelae for patient care (see Stelfox, JAMA 
2003 290:1899-1905)

•
 

Britney: a psychoanalysis case report



MRSA: We Don’t Want It, 
But Can We Eradicate It?
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