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background

 

Methicillin-resistant 

 

Staphylococcus aureus

 

 (MRSA) infection has emerged in patients who
do not have the established risk factors. The national burden and clinical effect of this
novel presentation of MRSA disease are unclear.

 

methods

 

We evaluated MRSA infections in patients identified from population-based surveillance
in Baltimore and Atlanta and from hospital-laboratory–based sentinel surveillance of
12 hospitals in Minnesota. Information was obtained by interviewing patients and by
reviewing their medical records. Infections were classified as community-acquired
MRSA disease if no established risk factors were identified.

 

results

 

From 2001 through 2002, 1647 cases of community-acquired MRSA infection were re-
ported, representing between 8 and 20 percent of all MRSA isolates. The annual disease
incidence varied according to site (25.7 cases per 100,000 population in Atlanta vs.
18.0 per 100,000 in Baltimore) and was significantly higher among persons less than
two years old than among those who were two years of age or older (relative risk, 1.51;
95 percent confidence interval, 1.19 to 1.92) and among blacks than among whites in
Atlanta (age-adjusted relative risk, 2.74; 95 percent confidence interval, 2.44 to 3.07).
Six percent of cases were invasive, and 77 percent involved skin and soft tissue. The in-
fecting strain of MRSA was often (73 percent) resistant to prescribed antimicrobial
agents. Among patients with skin or soft-tissue infections, therapy to which the infect-
ing strain was resistant did not appear to be associated with adverse patient-reported
outcomes. Overall, 23 percent of patients were hospitalized for the MRSA infection.

 

conclusions

 

Community-associated MRSA infections are now a common and serious problem.
These infections usually involve the skin, especially among children, and hospitaliza-
tion is common.
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n the united states, 

 

staphylococcus

 

aureus

 

 is the most common cause of skin and
soft-tissue infections, as well as of invasive in-

fections acquired in hospitals.

 

1,2

 

 Treatment of seri-
ous 

 

S. aureus

 

 infections can be challenging, and the
associated mortality rate remains 20 to 25 percent
despite the availability of highly active antimicrobial
agents.

 

3,4

 

 However, most antistaphylococcal agents
are ineffective against methicillin-resistant 

 

S. aureus

 

(MRSA), which was first identified as a hospital-
acquired pathogen in the 1960s.

 

2,3,5,6

 

Over the past 40 years, MRSA infections have
become endemic in most U.S. hospitals

 

1,2

 

 and hos-
pitals worldwide,

 

7

 

 striking, with rare exception,
only patients with established risk factors.

 

8,9

 

 More
recently, however, MRSA infections have been de-
scribed in patients without established risk factors
who are living in the community.

 

10-19

 

 The current
approach to suspected cases of community-asso-
ciated (also referred to as community-acquired)

 

S. aureus

 

 infections (suggested by findings of furun-
cles, abscesses, or cellulitis) commonly includes
empirical treatment with 

 

b

 

-lactam antibiotics. This
approach may need to be reconsidered if commu-
nity-associated MRSA becomes a clinically signifi-
cant pathogen.

The Centers for Disease Control and Prevention
(CDC) and three sites participating in the Emerg-
ing Infections Program began a specialized MRSA
surveillance project in 2001 using the Active Bacte-
rial Core Surveillance program, a population-based
surveillance component of the Emerging Infections
Program Network designed to study the epidemio-
logic features of invasive bacterial disease and to
track drug resistance in the United States. We used
these data to evaluate the incidence of endemic
community-associated MRSA infection, racial dis-
parities in the incidence, patterns of antimicrobial
susceptibility, and clinical outcomes in several areas
in the United States.

 

surveillance population

 

The MRSA Active Bacterial Core Surveillance project
monitored all MRSA isolates from all body sites
from patients in 11 Baltimore hospitals serving a
population of 700,000; Health District 3 in greater
Atlanta, comprising eight counties with a total pop-
ulation of 3.3 million; and 12 sentinel hospital–
based laboratories representative of the state in
Minnesota (6 rural and 6 urban, representing 16

percent of the licensed hospital beds in the state).
Laboratories served both outpatient clinic networks
and hospital inpatients; sites in Atlanta included
several referral laboratories serving predominant-
ly ambulatory care settings. Surveillance was per-
formed consecutively for 12 months in Baltimore
(beginning February 2002), 18 months in Atlanta
(beginning July 2001), and 24 months in Minne-
sota (beginning January 2001). In Baltimore, 1 of
12 eligible hospitals declined to participate in the
MRSA study; however, this omission would be un-
likely to have a substantial effect. The laboratory in
that hospital historically reports only about 5 per-
cent of the cases of infections with other pathogens
under surveillance as part of the Active Bacterial
Core Surveillance system in Baltimore.

 

case definitions and ascertainment

 

A community-associated MRSA isolate was defined
as an MRSA isolate recovered from a clinical cul-
ture from a patient residing in the surveillance area
who had no established risk factors for MRSA in-
fection. Established risk factors included the isola-
tion of MRSA two or more days after hospitaliza-
tion; a history of hospitalization, surgery, dialysis,
or residence in a long-term care facility within one
year before the MRSA-culture date; the presence of
a permanent indwelling catheter or percutaneous
medical device (e.g., tracheostomy tube, gastros-
tomy tube, or Foley catheter) at the time of culture;
or previous isolation of MRSA. We reviewed the
medical records of patients with suspected commu-
nity-associated MRSA isolates to identify risk fac-
tors for infection. We attempted to interview by tele-
phone all patients for whom no risk factors were
identified to confirm the absence of established
risk factors and to obtain a brief history of the clin-
ical outcome. At least 15 attempts were made, after
which suspected community-associated MRSA iso-
lates were classified as confirmed in the case of
patients who were successfully interviewed and con-
firmed to have no established risk factors or as
probable in the case of patients who were not inter-
viewed but who had no established risk factors on
a review of medical records. The remaining isolates
were classified as either health care–associated
when established risk factors were identified or in-
determinate if no information on the patient could
be obtained. 

A case of community-associated MRSA disease
was defined as illness compatible with staphylococ-
cal disease in a patient residing in the surveillance

i
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areas and isolation of community-associated MRSA
from a clinically relevant site. Only a subgroup of
patients with community-associated MRSA isolates
had actual disease and achieved case status.

To identify cases, surveillance personnel routine-
ly contacted all clinical microbiology laboratories
serving residents of each catchment area regarding
MRSA isolated from clinical cultures (infection-
control surveillance cultures were excluded). Period-
ic audits of laboratory records were conducted by
surveillance personnel to identify any unreported
cases and ensure the completeness of reporting.
Surveillance personnel collected information on pa-
tients using a standardized questionnaire that in-
cluded demographic and isolate data on all MRSA
isolates; information on antimicrobial-suscepti-
bility testing (with results characterized as suscep-
tible, intermediate, or resistant) and clinical char-
acteristics were obtained from available medical
records (e.g., emergency room, primary care, or
hospital) only for patients with confirmed or prob-
able community-associated MRSA isolates. The col-
lection of additional data on disease outcome,
employment status, household structure, socioeco-
nomic status, and level of education was limited to
patients with confirmed cases of community-asso-
ciated MRSA disease. 

The study was approved by the appropriate in-
stitutional review boards at the participating sites,
including all participating Baltimore hospitals, the
Maryland Department of Health and Mental Hy-
giene, Johns Hopkins University Bloomberg School
of Public Health, the Georgia Department of Hu-
man Resources, Emory University School of Medi-
cine, the Minnesota Department of Health, and the
CDC. Oral informed consent was obtained from all
those who were interviewed.

 

statistical analysis

 

Statistical analysis was conducted with SAS soft-
ware (SAS Institute). Annual cumulative incidence
rates were calculated, after adjustment for the study
period at each site, with the use of projections of
the 2001 and 2002 population from the Census Bu-
reau. Initial therapy was categorized as active if the
patient received an antimicrobial agent with activity
against 

 

S. aureus

 

 and to which the MRSA was sus-
ceptible in vitro. Therapy was categorized as inac-
tive if initial therapy consisted of antimicrobial
agents to which the isolate had intermediate resis-
tance on testing or was resistant in vitro. If the re-
sults of susceptibility testing were not available for

a prescribed agent or the patient received no anti-
microbial agents, the patient was excluded from
analyses correlating inactive therapy and outcomes.
The Mantel–Haenszel chi-square test was used to
compare the incidence according to race and other
categorical data, and the t-test was used for contin-
uous data. All comparisons were initially stratified
according to the reporting area, and rate ratios were
pooled if there were no significant differences be-
tween areas according to the Breslow–Day test for
homogeneity of the rate ratios.

 

surveillance

 

During the study period, 12,553 patients with
MRSA isolates were reported. Of these patients,
9972 (79 percent) were immediately classified as
having health care–associated MRSA infection and
did not require interviews. Interviews were attempt-
ed with 2581 patients with suspected cases of com-
munity-associated MRSA infection; 1063 of these
patients (41 percent) were interviewed, allowing 280
(11 percent) to be reclassified as having health care–
associated MRSA. Among the remaining patients
with suspected cases of community-associated
MRSA infection, 2107 (17 percent) were classified
as having confirmed or probable community-asso-
ciated MRSA isolates (Atlanta, 1590 of 7819 [20 per-
cent]; Minnesota, 370 of 3714 [12 percent]; and
Baltimore, 147 of 1720 [8 percent]; P<0.001). MRSA
isolates in 196 patients were classified as indeter-
minate (2 percent).

The overall incidence of invasive MRSA infection
(i.e., MRSA recovered from a normally sterile site),
regardless of whether the infection was acquired in
the community or at a health care facility, was 19.3
infections per 100,000 population in Atlanta and
40.4 infections per 100,000 in Baltimore.

Of the 2107 confirmed or probable isolates of
community-associated MRSA, 1647 (78 percent)
were associated with clinical illness and were clas-
sified as cases of community-associated MRSA
disease. Among these cases, the confirmed and the
probable community-associated MRSA isolates
were obtained from similar body sites and dem-
onstrated similar susceptibilities to antimicrobial
agents with one exception, i.e., there was variable
sensitivity to erythromycin (details are provided in
the Supplementary Appendix, available with the full
text of this article at www.nejm.org). The annual
incidence of community-associated MRSA disease

results

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org by MATTHEW SCHERER MD on June 14, 2009 . 



 

n engl j med 

 

352;14

 

www.nejm.org april 

 

7, 2005

 

incidence of endemic community-associated mrsa

 

1439

 

in the two areas that performed population-based
surveillance was 25.7 cases per 100,000 in Atlanta
and 18.0 per 100,000 in Baltimore (rate ratio, 0.70;
95 percent confidence interval, 0.58 to 0.85) (Fig.
1). In both surveillance areas, the incidence was
significantly higher among persons who were less
than two years old than among those who were two
years of age or older (unadjusted relative risk, 1.51;
95 percent confidence interval, 1.19 to 1.92) (Fig.
1). Incidence rates were significantly higher
among blacks than whites in Atlanta among all age
groups (age-adjusted relative risk, 2.74; 95 percent
confidence interval, 2.44 to 3.07); racial differenc-
es in incidence were not significant in the Balti-
more population, even in the youngest age group
(relative risk, 2.58; 95 percent confidence interval,
0.31 to 21.5).

 

clinical characteristics

 

The type of infection varied slightly among the sur-
veillance areas (Table 1); of the 1647 patients with
community-associated MRSA disease, most (1266
[77 percent]) were categorized as having skin or
soft-tissue infections. Specific types included ab-
scess in 751 patients (59 percent), cellulitis in 528
patients (42 percent), folliculitis in 88 patients
(7 percent), and impetigo in 33 patients (3 percent).
Among the other types of infection reported, 103
(6 percent) were invasive, including bacteremia,
septic arthritis, and osteomyelitis; 157 were in
wounds (10 percent); and 31 were pneumonia
(2 percent) (Table 1).

Most patients (1333 [81 percent]) were treated

with antimicrobial agents; specific antimicrobial
agents were documented for 1297 patients (97 per-
cent). Among these 1297 patients, 757 (58 percent)
received 

 

b

 

-lactam antibiotics alone, 199 (15 percent)
received a 

 

b

 

-lactam with a non–

 

b

 

-lactam agent,
and 341 (26 percent) received only non–

 

b

 

-lactam
therapy. Among the patients whose antibiotic regi-
mens were documented, significantly more of the
1099 patients with skin infections than of the 198
patients with other types of infection received

 

b

 

-lactam agents alone (64 percent vs. 28 percent,
P<0.001).

Antimicrobial susceptibilities were obtained
from the medical records of 1345 of the 1647 pa-
tients with community-associated MRSA disease
(82 percent). With few exceptions, the patterns of
susceptibility were similar among the study areas.
However, isolates from patients in Atlanta and Bal-
timore were significantly less likely than those from
Minnesota to be susceptible to erythromycin and
ciprofloxacin (Table 2). Susceptibility data and doc-
umented information on empirical therapy were
available for most patients who received empirical
therapy (1215 of 1297 [94 percent]); 884 (73 per-
cent) received inactive therapy.

Limited information on the effect of the disease
was available from the medical records; 506 patients
(31 percent) were hospitalized, including 371 (23
percent) who were hospitalized specifically for
MRSA disease (Table 1). For these 371 patients,
hospitalization was unlikely to be the result of the
clinician’s receiving the MRSA-culture report. The
interval between specimen collection and admis-

 

Figure 1. Incidence of Community-Associated MRSA Disease in Atlanta and Baltimore, According to Race and Age Group.

 

The horizontal line in each graph is the overall site-specific annual incidence. Race was determined in most cases by 
study personnel.
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* P values were determined by means of the Cochran–Mantel–Haenszel summary statistic and indicate significant differ-
ences in infection rates among sites.

 

† Patients could have more than one infection.

 

Table 1. Infections and Outcomes Associated with Community-Associated MRSA Disease, 2001–2002.

Variable
Atlanta

(N=1267)
Baltimore
(N=115)

Minnesota
(N=265)

Total
(N=1647) P Value*

 

Invasive infections — no. (%)†

Bacteremia 30 (2) 7 (6) 6 (2) 43 (3) 0.66

Meningitis 1 (<1) 1 (1) 0 2 (<1) 0.84

Osteomyelitis 11 (1) 6 (5) 7 (3) 24 (1) <0.01

Bursitis 12 (1) 0 7 (3) 19 (1) 0.04

Arthritis 13 (1) 0 2 (1) 15 (1) 0.52

Other infections — no. (%)†

Skin and soft tissue 973 (77) 95 (83) 198 (75) 1266 (77) 0.71

Wound 136 (11) 8 (7) 13 (5) 157 (10) <0.01

Pneumonia 23 (2) 4 (3) 4 (2) 31 (2) 0.97

Urinary tract 57 (4) 4 (3) 3 (1) 64 (4) 0.01

Sinus 60 (5) 0 1 (<1) 61 (4) <0.01

Underlying illness — no. (%) 594 (47) 70 (61) 80 (30) 744 (45) 0.08

Hospitalization — no. (%) 339 (27) 72 (63) 95 (36) 506 (31) 0.68

MRSA disease primary reason — 
no./total no. (%)

251/339 (74) 41/72 (57) 79/95 (83) 371/506 (73) 0.62

Intensive care unit stay — no./total no. (%) 26/339 (8) 7/72 (10) 4/95 (4) 37/506 (7) 0.14

Discharged from hospital — no./total no. (%) 323/339 (95) 71/72 (99) 86/95 (91) 480/506 (95) 0.07

Median stay — days 5 5 3 4 0.20

 

* Results were obtained at local facilities.
† P values were determined by means of the Cochran–Mantel–Haenszel summary statistic.
‡ Two isolates were nonsusceptible with the use of automated testing methods, but these results were not confirmed with 

 

the use of recommended methods.

 

20,21

 

Table 2. Number of Community-Associated MRSA Isolates That Were Susceptible to Selected Antimicrobial Agents,
2001–2002.*

Agent Tested Atlanta Baltimore Minnesota Total  P Value†

 

no. of susceptible isolates/total no. (percent)

 

Ciprofloxacin 408/648  (63) 6/31 (19) 146/182 (80) 560/861  (65) <0.001

Clindamycin 840/970  (87) 78/92 (85) 211/239 (88) 1129/1301 (87) 0.58

Erythromycin 98/907  (11) 11/94 (12) 110/235 (47) 219/1236 (18) <0.001

Gentamicin 429/444  (97) 66/71 (93) 184/188 (98) 679/703  (97) 0.59

Rifampin 682/694  (98) 6/9  (67) 179/184 (97) 867/887  (98) 0.21

Tetracycline 726/814  (89) 43/70 (61) 163/179 (91) 932/1063 (88) 0.44

Vancomycin‡ 1016/1017 (100) 95/96 (99) 232/232 (100) 1343/1345 (100) 0.88

Linezolid 13/13  (100) 11/12 (92) 0 24/25  (96) 0.30

Trimethoprim–
sulfamethoxazole

912/943  (97) 30/36 (83) 236/239 (99) 1178/1218 (97) 0.32

Copyright © 2005 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org by MATTHEW SCHERER MD on June 14, 2009 . 



 

n engl j med 

 

352;14

 

www.nejm.org april 

 

7, 2005

 

incidence of endemic community-associated mrsa

 

1441

 

sion was less than one day for 226 of the 371 pa-
tients (61 percent), one to two days for 115 (31 per-
cent), and more than two days for 22 (6 percent)
(2 percent had missing data). A total of 37 patients
(10 percent) required hospitalization in the intensive
care unit. Hospitalization lasted a median of four
days, and only 1 of the 37 patients who died during
hospitalization had documentation that the com-
munity-associated MRSA was causal or contribu-
tory to the death.

Information on other outcomes associated with
community-associated MRSA infection was avail-
able for 575 patients with confirmed cases (i.e., in-
terviewed patients). Among these patients, 560 (97
percent) received some antimicrobial agents, 136
(24 percent) were hospitalized, 226 (39 percent)
underwent incision and drainage, and 176 (31 per-
cent) required a follow-up visit with their physician.

To assess the relationship between inactive anti-
microbial therapy and outcome more closely, we

attempted to identify a homogeneous group of
patients in which to compare clinical outcomes on
the basis of empirical antimicrobial treatment. We
limited further analysis to 453 patients with con-
firmed cases of community-associated MRSA dis-
ease involving skin or soft-tissue infections who
received antimicrobial therapy at the time of the
isolation of community-associated MRSA and for
whom information on initial treatment and clinical
outcome was available from the interview. Neither
initial incision and drainage nor initial antimicro-
bial therapy that was inactive was significantly asso-
ciated with an increased frequency of the following
patient-reported outcomes after the initial evalua-
tion for illness: follow-up visits to a health care pro-
vider, subsequent incision and drainage, or subse-
quent change in antimicrobial therapy (Table 3).
Also, among the subgroup of patients who did
not initially undergo incision and drainage, there
were no significant differences in outcomes ac-

 

* The outcomes were reported during the interview with each patient. Only patients who were interviewed were included 
in the analysis. Initial therapy was categorized as active if the patient received an antimicrobial agent with activity against 

 

S. aureus

 

 and to which the MRSA was susceptible in vitro. Therapy was categorized as inactive if initial therapy included 
only antimicrobial agents to which the isolate had intermediate susceptibility on testing or was resistant in vivo. The rate 
ratio is the ratio of the rate of the outcome among the exposed group to the rate of the outcome among the group that 

 

was not exposed. CI denotes confidence interval.

 

Table 3. Effect of Initial Therapy on Selected Outcomes among 453 Patients with Confirmed Skin or Soft-Tissue
Infections Due to Community-Associated MRSA, 2001–2002.*

Initial Therapy
No. of

Patients
Follow-up Visit

to Health Care Provider

Incision and
Drainage on

Follow-up Visit

New Anti-
microbial Agent
Prescribed on
Follow-up Visit

 

≥1 Times ≥2 Times

Incision and drainage

 Yes — no. (%) 196 54 (28) 30 (15) 19 (10) 45 (23)

 No — no. (%) 257 69 (27) 43 (17) 14 (5) 66 (26)

 Rate ratio (95% CI) — 1.01 (0.80–1.29) 0.94 (0.70–1.27) 1.37 (1.00–1.87) 0.92 (0.71–1.18)

Inactive therapy

 Yes — no. (%) 254 59 (23) 35 (14) 15 (6) 55 (22)

 No — no. (%) 199 64 (32) 38 (19) 18 (9) 56 (28)

 Rate ratio (95% CI) — 0.81 (0.66–1.00) 0.83 (0.65–1.07) 0.80 (0.54–1.17) 0.85 (0.69–1.05)

Incision and drainage

 Inactive therapy — no. (%) 108 20 (19) 11 (10) 8 (7) 16 (15)

 Active therapy — no. (%) 88 34 (39) 19 (22) 11 (12) 29 (33)

 Rate ratio (95% CI) — 0.60 (0.41–0.87) 0.63 (0.39–1.02) 0.75 (0.43–1.28) 0.58 (0.39–0.88)

No incision and drainage

 Inactive therapy — no. (%) 146 39 (27) 24 (16) 7 (5) 39 (27)

 Active therapy — no. (%) 111 30 (27) 19 (17) 7 (6) 27 (24)

 Rate ratio (95% CI) — 0.99 (0.78–1.26) 0.98 (0.73–1.31) 0.87 (0.51–1.49) 1.05 (0.83–1.34)
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cording to whether the initial therapy was inactive
(Table 3).

 

potential exposures to mrsa

 

Although none of the established risk factors for
MRSA infection were documented in any patient,
744 patients (45 percent) had underlying conditions
or factors that were associated with skin infections
or suggested some contact with the health care
system. Among the 1250 patients whose age was
known to be at least 18 years, 653 (52 percent)
reported 1249 underlying conditions, including
smoking (35 percent), previous skin infections (21
percent), diabetes (19 percent), asthma (12 percent),
infection with the human immunodeficiency virus
(HIV) (9 percent), intravenous drug use (7 percent),
alcohol abuse (6 percent), and coronary vascular
disease (5 percent). Among 345 patients who were
younger than 18 years old, 76 (22 percent) reported
90 preexisting conditions, including skin disease
(42 percent), asthma (35 percent), and smoking
(7 percent). Among the 575 patients with confirmed
community-associated MRSA disease, detailed in-
formation on household characteristics and em-
ployment status was obtained from the interview,
and several points of contact with the health care
system exclusive of established risk factors for
MRSA infection were identified (Table 4).

In this study, 8 to 20 percent of all MRSA isolates
collected as part of prospective population-based
surveillance were not associated with traditional risk
factors and were classified as community-associat-
ed MRSA. Most of these isolates were associated
with clinically relevant infections that required treat-
ment. The most common infections involved skin
and soft tissues; however, 6 percent were consid-
ered invasive. Attributable mortality was low, but
23 percent of patients were hospitalized for these
infections.

The incidence of clinically relevant community-
associated MRSA disease varied between the Atlanta
surveillance area (25.7 per 100,000) and the Balti-
more surveillance area (18.0 per 100,000), and we
found marked disparity in the incidence of com-
munity-associated MRSA disease between blacks
and whites in Atlanta but not in Baltimore, even
among the youngest age group. Several reports have
highlighted the increased incidence of staphylo-

coccal disease among Pacific Islanders, American
Indians, and Alaskan Natives.

 

16,18,22,23

 

 Black race
was associated with increased rates of invasive

 

S. aureus

 

 disease in 1998 in one population-based
study in Connecticut

 

24

 

 and in other studies evalu-
ating invasive pneumococcal disease.

 

25-28

 

 The in-
creased prevalence of certain underlying diseases
(e.g., diabetes and HIV infection), differences in
immune response, or differences in other socio-
economic factors (e.g., crowding in the household
or decreased access to medical care), which are
correlated with black race, may contribute to these
findings.

 

29

 

The differences observed in incidence rates be-
tween Baltimore and Atlanta can probably be ex-
plained on the basis of the different populations
under surveillance. The lower overall incidence of
community-associated MRSA disease in Baltimore
suggests that this surveillance population may be
more likely to have established risk factors for
MRSA infection. The incidence may also be falsely
low, since 1 of 12 eligible laboratories declined to
participate in the study. However, it is unlikely that
the Baltimore surveillance underreported cases from
the remaining laboratories, since the rates of in-
vasive MRSA disease (regardless of whether the
infection was acquired in the community or at a
health care facility) were higher in Baltimore (40
per 100,000) than Atlanta (19 per 100,000). The
Atlanta surveillance area encompassed an eight-
county urban and suburban area and included a
large referral laboratory; the Baltimore surveillance
area was limited to urban hospital-based labora-
tories likely to serve persons with more frequent
contact with the hospitals.

Our large, prospective series of community-
associated MRSA infections identified with the use
of standardized methods to measure rates of en-
demic disease allows for an accurate description of
the clinical course and effect of these infections. In a
manner consistent with previous reports from out-
breaks and smaller surveillance studies, we found
that most patients who were treated empirically re-
ceived 

 

b

 

-lactam antimicrobial agents. Measuring
the effect of inactive therapy on these infections has
been difficult owing to the small numbers of cas-
es and imprecise outcome measurements.

 

30-35

 

 Al-
though we relied on self-reported measures, our
data suggest that patients with community-associ-
ated MRSA skin or soft-tissue disease who initially
receive inactive antimicrobial therapy have out-

discussion
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comes similar to those among patients who are
treated with antimicrobial agents to which the or-
ganism is susceptible in vitro. Prospective evalua-
tions with more objective measurements are need-
ed to clarify whether the addition of active systemic
therapy to topical agents or surgical drainage in-
creases the beneficial effect in patients with com-
munity-associated MRSA infections involving the
skin and soft tissues.

Our report reflects the results of one to two
years of active surveillance in three large and diverse
geographic areas. However, certain limitations
should be borne in mind. First, we were unable to
perform population-based estimates in Minnesota,
where sentinel surveillance was conducted. How-
ever, the descriptive data probably reflect the pa-
tient mix in that state. Second, our surveillance re-
quired isolation of MRSA from a clinically relevant
culture; since 

 

S. aureus

 

 skin disease is often treated
empirically without a diagnostic test, our results
probably underestimate the true burden of disease.
Some caution must be taken in generalizing our
findings to the U.S. population. First, we were able
to interview only 41 percent of eligible patients,
eliminating a majority of patients from the outcome
analysis. Second, although there were rarely signif-
icant differences among the reporting areas, the
majority of cases were reported in the Atlanta area.
Also, patients who could not be interviewed may
have been misclassified as having community-
associated MRSA infection, since no interview data
were available. However, we believe pooling the pa-
tients with probable and confirmed cases of com-
munity-associated MRSA disease was justified on
the basis of the similarities between both patients’
and isolates’ characteristics, reflecting a pattern
typically seen in previously reported outbreaks of
community-associated MRSA infection.

 

10,11,15,36-38

 

To avoid clinical complications from commu-
nity-acquired MRSA infections, clinicians should
now consider MRSA as a potential pathogen in pa-
tients with suspected 

 

S. aureus

 

 infections in the
community setting. Clinicians should obtain ap-
propriate material for bacterial culture; should fol-
low up on the results of susceptibility testing of all

 

S. aureus

 

 isolates, since by definition MRSA organ-
isms are not susceptible to 

 

b

 

-lactam antibiotics;
and should recommend surgical drainage of infec-
tions when feasible. The choice of appropriate anti-
microbial agents for suspected 

 

S. aureus

 

 infections
of skin and soft tissue in patients in the community

must now take into account the emergence of
community-associated MRSA; providers should
be aware that several available antimicrobial agents
should be effective in treating these infections.
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* The categories are not mutually exclusive.
† A high-risk setting was defined as a department-of-corrections facility or mili-

tary barracks.
‡ Data on crowding were available for 236 of the 575 interviewed patients.
§ Day-care attendance among household members was for a median of 20 hours 

per week (range, 20 to 60).

 

¶Data on income were available for 495 interviewed patients.

 

Table 4. Frequency of Characteristics Potentially Related to Infection
among 575 Patients with Confirmed Community-Associated MRSA Disease,
2001–2002.*

Potential Risk Factor No. of Patients (%)

 

Any visit to a physician’s office in past yr 357 (62)

Receipt of any antimicrobial agents in past yr 224 (39)

Chronic noninfectious skin disease 190 (33)

Stayed >2 wk in non–health care high-risk setting in past 
5 yr†

10 (2)

Health care–related employment in past 5 yr 69 (12)

Health care provider or direct care 23 (4)

Health care–delivery support services 26 (5)

Other type of health care 46 (8)

Acute care or skilled-nursing facility 30 (5)

Clinic or ambulatory care facility 12 (2)

Crowded household (>1 person/bedroom)‡ 121 (51)

≥1 Household member ≤2 yr old 132 (23)

≥1 Household member >60 yr old 109 (19)

≥1 Household member with established risk factor for 
MRSA infection

92 (16)

Job in the health care setting 69 (12)

Attendance at day care§ 52 (9)

History of MRSA infection 35 (6)

Receipt of home care services 17 (3)

Self-reported annual income¶

<$20,000 144 (29)

$20,000–$50,000 178 (36)

>$50,000 173 (35)

Receipt of public assistance 92 (16)
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CORRECTION

Methicillin-Resistant Staphylococcus aureus Disease
in Three Communities

Methicillin-Resistant Staphylococcus aureus Disease in Three Com-

munities . In the Abstract on page 1436, the Methods and Results

sections should have referred to `̀ community-associated´́ infection,

rather than `̀ community-acquired´́ infection, as printed. We regret

the error.
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