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

OBJECTIVE:

Should we adopt a "search and destroy”
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MRSA: We Don’t Want It, But Can We Eradicate It?

OBJECTIVE.:
Should we adopt a “search and destroy” strategy to eradicate MRSA?

AN OUNCE OF PREVENTION IS WORTH A POUND OF CURE

* Colonization vs. infection: Should we attempt to eradicate one or both?

* Prevention of acquisition: There are choices better than eradication...

* Risk factors for acquisition: Should we focus eradication efforts on a specific
population?

* Treatment modalities for MRSA: What are the tools for eradication?

* Eradication regimens: What works?
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PREVALENCE AND SEVERITY
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FIGURE 1. Temporal frends in percent of S aureus resistant to
methicillin, oxacillin, or nafcillin by hospital bed size.

National Nosocomial Infections Surveillance

Panlilio et al, Infect
Control Hosp Epi 1992
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San Diego: 15-year varied setting longitudinal study

Crum et al,
Amer J Med 2006




PREVALENCE AND SEVERITY
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Figure 3
MRSA trends (1998 — YTD 2005) according to patient location. Data is cumulative data: 1998 — March 2005. Red line,
all patients; yellow line, ICU patients; green line, inpatients; blue line, outpatients.

The Surveillance Network-USA

Styers et al, Ann Clin
Microbiol Antimicrob 2006
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Figure 4
Inpatient (IP) and outpatient (OP) MRSA rates according to US Census Bureau Regions. Data is cumulative data:
1598 — March 2005.

The Surveillance Network-USA
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Figure 1. Methicillin resistance rates among Staphylococcus aureus isolates, by region and by site of infection, in the SENTRY program, 1997—-1999

SENTRY Antimicrobial Surveillance Program

Diekema et al, Clin Infect Dis 2001
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Invasive Methicillin-Resistant
Staphylococcus aureus Infections
in the United States

Context As the epldemniclogy of Infections with methiclllin-resistant Staph

cus aurews (MR changes, accurate Information on the scope and magnitude of MRSA
Infections in the US |:|C||JIJ|aIIDI'I

Objectlves To describe the Incldence an::l distribution of Invashe MRSA

9 ormmunities and to estimate the burden of Invashe MRSA Infectio

Stat 2005,
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{interval astimat 53, Maolecular testing Identfled strains histoncally assoclated
with community ated dl outbreaks recoverad from cultures in both hospital-
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tnly It Isamainrpubllc »-alm |:|rD

Klevens et al,
JAMA 2007 o0 ko p 1903 and Paiont Page._

2007 American Medical Associa ights reserved.
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Table 2. Observed Incidence Rates of Invasive Methicillin-Resistant Staphylococcus aureus (MRSA) by Active Bacterial Core Surveillance Site
and Epidemiologic Classification, United States, 20057

Incidence per 100 000
Health Care-Associated

sociated Community-Onset Hospital-Onset Total
15.6 . 271
16.7
15.8
12.3
11.4

L]
2;".;"

62.9
_ on County, TN) 205 20.4
9 (Ramsey County, MM a5 11.5

AEpidemiclogic classification of disease consisted of health care—associated (sither hospital-onset cases with a culture collected =48 h after hospital admission or community-
onset cases with health care risk factors but a culture collected =48 h after hospital admission) and community-associated cases (no health care risk factors).
E'Site numbers were assigned in descending order of population size.

Surveillance Site No. (Location)P? MNo. of Cases Community-
1 (Connecticut) Q52
2 (Atlanta, GA, metropolitan area) 1165
3 (San Franci CA, Bay Area) 936
4 (Denver, CO, metropoli =) 480
305
307
742
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JAMA 2007
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ESCAPE FROM THE INSTITUTION?

Table 1. Definitions Used for Epidemiologic Classification of Invasive Methicillin-Resistant
Staphylococcus aureus (MRSA) Infections

Classification Definition
Health care—associated

Community-onset Cases with at least 1 of the following health care risk factors: (1)

presence of an invasive device at time of admission; (2) history
of MRSA infection or colonization; (3) history of surgery,
hospitalization, dialysis, or residence in a long-term care facility
in previous 12 mo preceding culture date

Cases with positive culture result from a normally sterile site
obtained =48 h after hospital admission. These cases might
also have =1 of the community-cnset risk factors.

Hospital-onset

Community-associated Cases with no documented community-onset health care risk factor

Klevens et al, 2007
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B ORIGINAL CONTRIBUTION

Comparison of Community-

and Health Care-Associated
Methicillin-Resistant
Staphylococcus aureus Infection

Timothy 5. Naimi, MD, MPH
Kathleen H. LeDell, MPH, RN
Kathryn Como-5Sabetti. MPH
Stephanie M. Borchardt, MPH
David J. Boxrud, MS

Jerome Ettenne, MD, PhD
Susan K. Johnson, BS
Francois Vandenesch, MD, Phl)
Scott Fridkin, MD

; vle, PhD, RN
Richard N. Danila. PhD., MPH

Naimi et al,
JAMA 2003

Context Methicillin-resistant Staphylococcus aureus (MRSA) has traditionally been
considered a health care—associated pathogen in patients with established risk fac-
tors. However, MIRSA has emerged in patients without established risk factors (com-
munity-associated MRSA).

Objective To characterize epidemiological and microbiclogical characteristics of com-
munity-associated MRSA cases compared with health care—associated MRSA cases.

Design, Setting, and Patients Prospective cohort study of patients with MRSA
infection identified at 12 Minnesota laboratory facilities from January 1 through De-
cember 31, 2000, comparing community-associated (median age, 23 years) with health
care—associated {median age, 68 years) MRSA cases.

Main Outcome Measures Clinical infections associated with either community-
associated or health care—associated MRSA, microbiological characteristics of the MRSA
isolates including susceptibility testing, pulsed-field gel electrophoresis, and staphy-
lococcal exotoxin gene testing.
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Table 4. Community-Associated and Health Care—Associated Methicillin-Resistant
Staphylococcus aureus Cases, by Infection Type

No. (%) of Methicillin-Resistant S aureus Cases

I I
Community-Associated Health Care-Associated
Infection Type* (n=131) (n = 937) P Valuet

Skin/soft tissue 98 (75) 348 (37) <.001
Otitis media/externa 9 (7 1(1) <.001
Respiratory tractt (6 205 (22) <.001
Bloodstream (4 3(9) 07

(2
(1

)
)
)
)

Urinary tractf (1 185 0) <.001
Other§ 10 (8) 110 (12) 21

*If patients had more than 1 type of infection, only 1 was selected for inclusion in this table. The hierarchy for choosing
the type of infection for patients with multiple sources was: bacteremia, bone, pleural fluid, peritoneal fluid, joint, sur-
gical specimen, postoperative wound, eye, ear, sputum, urine, and skin.

TRefers to the statistical probability that the type of infection among community-associated cases differed from the
percentage among health care—associated cases (a = .05).

TAmong health care—associated isolates, some respiratory tract isolates were obtained from endotracheal tubes, and
some urinary tract isolates were obtained from Foley catheters.

§Included bone, peritoneal fluid, joint, surgical specimen, and postoperative woundl.

Naimi et al,
JAMA 2003
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Table 5. Antimicrobial Susceptibility Profiles of Community-Associated and Health
Care—Associated Methicillin-Resistant Staphylococcus aureus Isolates

No. (%) Susceptible®

I I
Community-Associated Health Care-Associated
Type of Antibiotic P Valuet

Oxacillin (methicillin) NA
Ciprofloxacin <.001
Clindamycin <.001
Erythromycin <.001
Gentamicin .001
Rifampin .64
Tetracycline .95

Trimethoprim-sulfamethoxazole 13
Vancomycin NA

Abbreviation: NA, not applicable.

*Tested at the Minnesota Department of Public Health Laboratory by broth microdilution using National Committee for
Clinical Laboratory Standards break points.

TRefers to the statistical probability that the percentage susceptible among community-associated isolates differed
from the percentage susceptible among health care—associated isolates (a = .05).

Naimi et al,
JAMA 2003
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Table 6. Exotoxin Genes and Gene Alleles Among Community-Associated and Health
Care-Associated Methicillin-Resistant Staphylococcus aureus lsolates

No. (%) of Cases With Gene Sequence
| | Odds Ratio
Community-Associated  Health Care-Associated (95% Confidence
Gene Sequence (n = 26) (n = 26) Interval)*

Exotoxin Genet

Undefined

0 (0-1.00)

0 (0-1.00)
5.01 (3.49-5.25)
3.03 (2.03-3.22)
3.35(0.80-5.14)

Undefined
0.41 (0.13-0.93)
017 {0-0.67)
3.63 (2.47-3.84)
017 {0-0.67)
0.41 (0.13-0.93)

Undefined
0.17 {0-0.67)
017 {0-0.67)
017 {0-0.67)
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Gene Allelet
agr 2 0.20{0-0.67)
agr 3 3.63 (2.47-3.84)
SCCmec |l 0.14 {0-0.53)
SCCmec IV 5.87 (3.67-6.55)

Na| m| et al Abbraviations: AGR, accessory gene regulator; PVL, Panton Valentine leukocidins; SCC, Staphylococcal chromo-
) . '
somal cassette; se, Staphylococcal enterotaxin.
J AM A 2003 *The corrected odds ratio of being associated with community-associated vs health care—associated case izolates.
TTaoxing not present in either community or health care—associated methicillin-resistant S aureus included see, toxic
shock syndrome taxin, leukocidin M, exfoliative toxins A, B, and D, epidarmal inhibitor A, and v hemalysin.
FAlthough all isolates had SCCmec and agr alleles, the total percentage of isclates with the listed allele does not total
to 100% because some isolates had alleles that were not shown.
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A GRAIN OF PREVENTION IS WORTH A PENNYWEIGHT OF CURE
———

META-ANALYSIS

* 10 studies, 8350 persons

Tahle 2.

Studies reporting methicillin-resistant Staphylococcus aureus (MRSA) colonization in the community.

-

Sample size

Study, reference Year Location (study population]

MNo. (%) of subjects
with 5. aursus

Proportion of MRSA-colonized subjects with risk factor, %

Recent Recent
hospitalization  outpatient visit

MNo. (%) of subjects
with MRSA

Chronic
ilness

Recent

Injection
antibiotic use  drug use Contact

Charlebois et al. [48] 2002 San Francisco 833 Adults (homeless and

marginally housed)
274 Adults (from general
practice clinics list)
BO0 Children loutpatient
clinic attendees)

275 Children and 225
guardians (pediatric
clinic attendees)

94 Children (students)

Charlottesville, V& 816 Individuals (hospital
admissions)

Abudu et al. [50] 2001 Birmingham, UK

Hussain et al. [16] 2000 Chicago

Shopsin et al. [62] 2000 Mew York

Eicher et al. [49]
Muto et al. [B4]

Minneapaolis

Suggs et al. [B1] Chicago 500 Children femergency

department attendees)

420 Children and 501
adults (outpatient clinic
attendees)

387 Individuals (hospital
admissions)

2111 Children and 1414
adults (day care atten-

cees, Air Force person-
nel, and students)

Kim et al. [53] Seoul, Korea

Troillet et al. [BE] Boston

5&-Ledo et al. [BB] Oeiras, Portugal

190 (22.8)

63 (22.0)

122 (24.4)

96 children (34.9)
and B3 adults (28]

34 (36.2)
MNA

132 (26.4)

190 children {45.2)

and 928 adults (19.8)

96 (24.8)

1001 (28.4)

28 children 6.7}

23 (2.82F 43 NA NA
4(1.5) 50 NA NA
2 06) 23°

1 child {0.4)
and 0 adults®

774
8 (0.98)

112.2)

25 adults
and 4 adults (0.7

10 (2.8)

7 0.20P®

65

o

NA

MNA

NA

0

MA

NOTE. MNA, not assessed.
® Excluded subjects with previous hospital contact.

® Two subjects with MRSA (0.24% of all subjects) had no identifiable risk factors.

° Total, 1 subject (0.20%).
? Total, 32 subjects (3.5%).
® A 2-week-old infant who was bom in the hospital.

Salgado et al, Clin Infect Dis 2003
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A CLOVE OF PREVENTION IS WORTH A STONE OF CURE

18 Studies of MRSA colonization among community members

v

-

- ¥

10 Studies performed
surveillance cultures
in the community
(n=8350)

Prevalence of
MRSA=1.3%

4 Studies evaluated
colonization status
of houschold
contacts of MRSA
patients discharged
from hospital
(n=191)

17.8% found to
have same MRSA
strain as contact

4 Studies evaluated
colonization status
of team members or
day care contacts of
MRSA-colonized
individuals (n =517)

5.4% found to have
same MRSA strain
as contact

v

v

v

v

9 Studies (n=4825)
pooled to calculate the
prevalence of CA-
MRSA =2.1%

47.5% of colonized
individuals had at least
1 risk factor

Figure 1.

Studies of methicillin-resistant Staphylococcus aureus (MRSA) colonization in communities. CA, community acquired.

1 Study (n=3525)
performed cultures
only for those
community members
without risk factors

Prevalence of CA-
MRSA=0.2%

7 Studies (2 =3898)
performed cultures
for community
members at the time
of hospital admission
or outpatient visit

Prevalence of CA-
MRSA=1.8%

3 Studies (n = 4452)
performed
surveillance cultures
for community
members outside of
healthcare

Prevalence of CA-
MRSA=0.76%

v

i

factors

2 Studies (n = 4358) reported
MRSA rate among community
members without known risk

Prevalence =0.21%

1 Study (n = 94) reported MRSA
rate in a semi-closed community

Prevalence = 7.4%







A HUNDREDWEIGHT OF PREVENTION IS WORTH A SHORT TON OF CURE

ﬁ

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
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PREVENTION OF ACQUISITION
Good hygiene and taking WhO’S pIaYing DEFENSE?

care of your skin are the

best protection against skin Rk RDTEGTWIH ) I('Ill IHFEETIDHS
infections. 4

To avoid skin infections:

* Wash your hands frequently.
» Shower after playing sports;
use a clean towel.

» Keep cuts and scrapes clean
and covered with a bandage.

Tell your coach or athletic
trainer if you think you have a
skin infection.
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PREVENTION OF ACQUISITION

|3 IT A SPIDER BITE!

IF YOU THINK YOU HAVE A
SPIDER BITE, IT MIGHT ACTUALLY
BE AN INFECTION THAT

NEEDS MEDICAL ATTENTION.

WHEN [N DOUBT, CHECH IT I]UT
{ 4 www.cde.gov/mrsa DC




Gorwitz et al, CEC




PREVENTION OF ACQUISITION

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Clone of Methicillin-Resistant
Staphylococcus aureus among Professional
Football Players

Sophia V. Kazakova, M.D., M.P.H., Ph.D., Jeffrey C. Hager| ST7.

Matthew Matava, M.D., Arjun Srinivasan, M.D., Larry Phel
Bernard Garfinkel, M.D., Thomas Boo, M.D., Sigrid McAllister, B
Jim Anderson, B.S., A.T.C., Bette Jensen, M.M.Sc., Doug O)
David Lonsway, M.M.Sc., Linda K. McDougal, M.S., Matthew 4
Victoria J. Fraser, M.D., George Killgore, Dr.P.H., Fred C. Te
Sara Cody, M.D., and Daniel B. Jernigan, M.D., M|

ABSTRACT

BACKGROUND
Methicillin-resistant Staphylococcus aureus (MRSA) is an emerging cause of infections
outside of health care settings. We investigated an outbreak of abscesses due to MRSA
among members of a professional football team and examined the transmission and
microbiologic characteristics of the outbreak strain.

Kazakova et al, NEJM 2005
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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.
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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
iInvestigation

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




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

146 patients with MRSA
colonization enrclled in the study

111 randomized te 35 randomized to no
treatment treatment

Excluded: Excluded:
5 lost to follow-up 4 lost to follow-up
5 died

16 died
3 withdrew cansent 1 withdrew consent

3 month follow-up: 3 month follow-up:
87 patients evaluated 25 patients evaluated

8 month follow-up: B month follow-up:
48 patients evaluated 9 patients evatuated
30 patients lost to follow-up 15 patients lost 1o follow-up

9 died 1 died

Figure 1. Disposition of patients colonized with methicillin-resistant
Staphylococcus aureus (MRSA) in a study of decolonization treatment.
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ERADICATION REGIMENS
RCT: Eradication protocol chx/mup/doxy/rlf]
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Figure 4.7, Staphylococcus aureus: proportion of invasive isolates resistant to oxacillin (MRSA) in 2005,

EARSS, 2006
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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 290:1899-19095)

Britney: a psychoanalysis case report
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