
to be significantly higher among blacks compared to whites with
an age-adjusted relative risk of 2.7.17

CA-MRSA outbreaks have occurred in several distinct popula-
tions, including competitive athletes,18-20 military personnel,21,22

prisoners,11,21,23,24 homeless persons,24,25 and intravenous drug
users.24,25 Factors common to these groups that facilitate the spread
of infection include frequent skin-to-skin contact, participation in
activities that result in skin trauma, sharing of personal items that
may become contaminated, and challenges in maintaining person-
al hygiene.26,27 Other risk factors for CA-MRSA include chronic
illness, recent or frequent antimicrobial use, recent hospitalization,
contact with others who have skin and soft-tissue infections, and
living in a crowded environment.6,11,21-24,26,28,29

Clinical Disease. The spectrum of disease caused by CA-
MRSA is similar to that of methicillin-sensitive Staphylococcus
aureus (MSSA) in the community.26 Skin and soft-tissue infec-
tions, specifically carbuncles, furuncles, and skin abscesses are
the most frequently reported clinical manifestations.30-32 Carbun-
cles and furuncles are caused by infection of the hair follicles.
Skin abscess is a localized infection involving the dermis and the
subcutaneous tissue. Risk factors for the development of abscess
infection include nasal or skin colonization with S. aureus and
minor local trauma such as an insect bite, abrasion, or drug injec-
tion.32 Less commonly, patients have a history of diabetes.32

CA-MRSA should always be considered in the differential
diagnosis of skin and soft-tissue infections, especially among
patients slow to respond to beta-lactam therapy.4 The previously
mentioned study found that MRSA is the most common identifi-
able cause of skin and soft-tissue infections among patients pre-

senting to 11 urban emergency departments in the United
States.13 Recurrent infection and transmission to close contacts,
such as family members and teammates has been shown to occur
frequently.18-20,33,34

Increasingly, CA-MRSA has been associated with severe
invasive pulmonary infections in the community, including
necrotizing pneumonia, empyema, and complicated parapneu-
monic effusions. Reports of lethal community-acquired pneumo-
nia (CAP) due to CA-MRSA are increasing.4 Invasive infections
usually arise from complications of viral respiratory tract infec-
tions, particularly influenza. During the 2003-2004 influenza
season, 17 cases of S. aureus CAP were reported to the Centers
for Disease Control and Prevention from nine states; 15 of these
cases were associated with MRSA. Influenza virus infection was
documented in 71% of the cases. All 17 patients were hospital-
ized and five (29%) died. Four of the five deaths occurred in
patients with MRSA infection. All isolates had community-asso-
ciated genetic characteristics.35

CA-MRSA has also been associated with increasing rates of
invasive musculoskeletal infections in the community, including
necrotizing fasciitis, myositis, osteomyelitis, and prosthetic joint
infection.36 While these infections are often associated with a previ-
ous soft-tissue infection, invasive MRSA infections have occurred
in those without any preceding infection or other risk factors.4,26

Management. The majority of CA-MRSA infections will
present to the emergency department as skin and soft-tissue
infections.1 Incision and drainage alone may be sufficient therapy
for cutaneous abscesses in patients with no systemic signs of
infection or co-morbidities. Data are conflicting with regard to
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Table 1. Bacterial Isolates from Purulent Skin and Soft-Tissue Infections in 11 U.S. Emergency
Departments*

NO. OF PATIENTS ENROLLED MRSA MSSA OTHER BACTERIA NO BACTERIAL GROWTH
SITE (N = 422) (N = 249)† (N = 71) (N = 64)‡ (N = 38)

number (percent)
Albuquerque 42 25 (60) 10 (24) 3 (7) 4 (10)
Atlanta 32 23 (72) 4 (12) 3 (9) 2 (6)
Charlotte, N.C. 25 17 (68) 0 4 (16) 4 (16)
Kansas City, Mo. 58 43 (74) 6 (10) 4 (7) 5 (9)
Los Angeles 47 24 (51) 6 (13) 8 (17) 9 (19)
Minneapolis 28 11 (39) 4 (14) 9 (32) 4 (14)
New Orleans 69 46 (67) 11 (16) 9 (13) 3 (4)
New York 20 3 (15) 8 (40) 5 (25) 4 (20)
Philadelphia 58 32 (55) 12 (21) 12 (21) 2 (3)
Phoenix, Ariz. 30 18 (60) 8 (27) 4 (13) 0
Portland, Oreg. 13 7 (54) 2 (15) 3 (23) 1 (8)

* A total of 31 cultures, including 10 cultures from which MRSA was isolated, were polymicrobial. Because of rounding, percentages
may not total 100. MSSA denotes methicillin-sensitive Staphylococcus aureus. 
† P<0.001 for the test for homogeneity of MRSA prevalence across sites.
‡ Other bacteria isolated were as follows: MSSA (17 percent), streptococcus species (7 percent), coagulase-negative staphylococci (3
percent), and Proteus mirabilis (1 percent).

Reprinted with permission from: Moran, Krishnadasan, Gorwitz, et al. Methicillin-resistant aureus infections among patients in the
emergency department. N Engl J Med, 2006;355:666-674. Copyright © 2006 Massachusetts Medical Society. All rights reserved.


