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Methicillin-resistant Staphylococcus aureus (MRSA) has long been a common pathogen in healthcare facil-
ities, but in the past decade, it has emerged as a problematic pathogen in the community setting as well. A
retrospective case series study of patients from whom MRSA was isolated from December 1, 2003, through May
31, 2004, was conducted at the University of California, Davis, Medical Center. Patient data were collected from
electronic medical records and traditional chart reviews to determine whether MRSA acquisition was likely to
have been in the community or in the hospital. Antimicrobial susceptibility testing and pulsed-field gel
electrophoresis (PFGE) were performed for all confirmed isolates. Skin and soft tissue were the most common
infection sites for all MRSA patients. Among the 283 MRSA infections, 127 (44.9%) were defined as commu-
nity-associated (CA)-MRSA. Ninety-six percent of the CA-MRSA isolates were susceptible to clindamycin.
Double-disk diffusion tests were performed to examine inducible clindamycin resistance by erythromycin
induction on both CA and hospital-associated (HA) clindamycin-susceptible and erythromycin-resistant iso-
lates. Ten percent (17 of 183) were positive. Most CA-MRSA isolates were identified by PFGE as a unique
strain, genotype USA300, which was not genetically related to the predominant genotype, USA100, in the
HA-MRSA isolates. Injecting drug users accounted for 49% of CA-MRSA infections but only 19% of the
HA-MRSA infections (odds ratio, 4.2; 95% confidence interval, 2.4 to 7.4). Our study shows that a single clone
of CA-MRSA accounts for the majority of infections. This strain originated in the community and is not related
to MRSA strains from healthcare settings. Injecting drug users could be a major reservoir for CA-MRSA

transmission.

The first methicillin-resistant Staphylococcus aureus (MRSA)
case was reported in the United Kingdom in 1961 (15), shortly
after methicillin was introduced into clinical practice. Seven
years later, after the resistant strain had become widespread in
Japan, Europe, and Australia, the first case of MRSA in the
United States was described in 1968 (2). Traditionally, MRSA
has been considered a major nosocomial pathogen in health-
care facilities, but in the past decade, it has been observed
emerging in the community as well. The first case of commu-
nity-associated MRSA (CA-MRSA) infection in the United
States was reported in 1980 (21). More-widespread identifica-
tion of CA-MRSA in the United States began in the 1990s,
following the report of CA-MRSA infections among four chil-
dren (5). Patients with CA-MRSA infections have often lacked
risk factors known for patients with hospital-associated MRSA
(HA-MRSA) infections, which include recent hospitalization,
dialysis, nursing-home residence, and other co-morbid condi-
tions such as diabetes, chronic renal failure, and chronic pul-
monary diseases which bring them into contact with healthcare
settings. CA-MRSA has also been found to be composed of
more-diverse clonal groups than HA-MRSA and to usually
contain a unique SCCmec type IV DNA element (13). Clusters
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of CA-MRSA infection have been described among aborigi-
nals in Australia (18), rural Native American communities in
the United States (14), prisoners (7), sports players (6), children
(12), and injecting drug users (IDUs) (21). The substantial in-
crease in CA-MRSA infections has increased the challenge of
selecting empirical antimicrobial treatments in outpatient set-
tings. Previous studies have reported that in the United States,
the prevalence of CA-MRSA infections varies from 76%
among MRSA skin and soft tissue infection (SSTT) isolates in
Alaska (1) to 12% of all MRSA infections in Minnesota (20).
These reports prompted us to review the current epidemiology
of MRSA in Sacramento, California, a metropolitan area of
approximately 1.2 million people. In this study, we describe
and compare the characteristics and MRSA strains of patients
treated for CA-MRSA and HA-MRSA infections at the Uni-
versity of California, Davis, Medical Center (UCDMC) from
December 1, 2003 to May 31, 2004.

MATERIALS AND METHODS

Case ascertainment and definition. This is a retrospective case series study.
Samples from adult patients (both inpatients and outpatients) with MRSA in-
fections newly identified in the microbiology laboratory at the UCDMC were
collected from December 1, 2003, through May 31, 2004. None of these was
obtained as a “screening” or “surveillance” culture for MRSA. The UCDMC is
a tertiary referral center serving primary care, emergency, and hospitalization
needs of the majority of medically uninsured and indigent patients in Sacramento
county. The average inpatient census is approximately 450 patients, and its
outpatient services experience 2,270 visits per day. Duplicate isolates collected
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TABLE 1. Basic demographics of patients with CA-MRSA versus
HA-MRSA infections from whom samples were
collected within a 6-month period

Value for group”

Characteristic P value
CA-MRSA HA-MRSA
Gender”

Female 55(43) 62 (40)

Male 72 (57) 94 (60) 0.47
Mean age * SD (yr) 39 +13 54 £18 <0.001
Age group”

18-29 35(28) 15 (10)

30-39 28 (22) 16 (10)

40-49 36 (28) 33(21)

50-59 21(17) 32(21)

60+ 7(5) 60 (38)
Ethnicity®

Caucasian 47 (52) 63 (47)

Black 20 (23) 17 (12)

Hispanic 13 (14) 11(8)

Other® 10 (11) 44 (33) 0.0025

Total 90 135
Length of hospital stay (days)

Mean 2.8 21.4 <0.001

Median 1.5 13 <0.001

Range 0-17 0-150
Type of insurance®

Private 23 (19) 69 (46)

Public 80 (85) 72 (49)

None 19 (16) 7(5) <0.001

Total 122 148

“ A total of 127 patients were in the CA-MRSA group, and a total of 156 were
in the HA-MRSA group.

® Values are numbers of patients. Values in parentheses are percentages.

¢ Including persons classified as Asian, Pacific Islander, or Native American.

from the same patient were excluded. HA-MRSA infection was defined as
occurring in a patient whose MRSA isolate was cultured more than 48 h after
admission, who had a history of hospitalization, surgery, dialysis, or residence in
a long-term healthcare facility within 6 months prior to the culture date, or who
had an indwelling intravenous line, catheter, or any other percutaneous medical
device present at the time the culture was taken. Patients with none of the above
conditions were classified as having CA-MRSA infection. Patients who had had
an MRSA-positive isolate prior to the study period were excluded from the
study.

Data collection. Information was extracted from the electronic medical
records and by traditional chart review and recorded on a standard data collec-
tion sheet. Data obtained about the study subjects included basic demographics,
reason for admission, medical history (underlying diseases), medication history,
sites of MRSA infection, culture site, length of hospital stay, social history, and
isolate characterization (e.g., antimicrobial susceptibility and molecular typing
results) (11). Antimicrobial administration within 30 days before the study was
recorded as well.

Characterization of isolates. All MRSA cultures were confirmed in the UCDMC
microbiology laboratory. Susceptibility testing was performed by the Sceptor
system microtiter dilution method (Becton-Dickinson, Franklin Lakes, N.J.).
Susceptibility to cefazolin, clindamycin, ciprofloxacin, erythromycin, gentamicin,
oxacillin, rifampin, tetracycline, trimethoprim-sulfamethoxazole, and vancomy-
cin was determined. Oxacillin was used for methicillin susceptibility testing. The
results were categorized according to the guidelines of the National Committee
for Clinical Laboratory Standards (now Clinical Laboratory Standards Institute)
and confirmed with Denka latex agglutination. The double-disk diffusion test
(D-test) (23) was performed on all MRSA isolates whose antimicrobial suscep-
tibility patterns were clindamycin susceptible and erythromycin resistant. The
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TABLE 2. Sites of CA-MRSA and HA-MRSA infections

No. (%) of patients
for indicated

Infection site MSRA? P value OR (95% CI)
CA- HA-
MRSA MRSA

Bloodstream 3(2) 17(11)  0.0053 0.2 (0.06-0.7)
Respiratory tract 3(2) 50(32) <0.001 0.02(0.002-0.17)
Skin and soft tissue 109 (86) 65 (42) <0.001 8.5 (4.7-15.3)
Urinary tract 1(1) 13(8) 0.004  0.09 (0.01-0.68)
Other? 1109 11(7) 0.64 0.9 (0.76-1.89)

“ A total of 127 patients were in the CA-MRSA group, and a total of 156 were
in the HA-MRSA group.

? Includes endocarditis, osteoarthritis, joint infection, diabetic foot infection,
and ocular infections.

test was used to estimate the proportion of inducible macrolide-lincosamide-
streptogramin B (iMLSB) resistance.

Molecular typing of MRSA strains was done by pulsed-field gel electrophore-
sis (PFGE) with Smal restriction endonucleases at Stanford University, using a
method previously published (10). For visual strain analysis, isolates were con-
sidered different strains if their PFGE patterns differed by =4 bands (25).

Statistical analysis. SAS version 8.1 software was used for statistical analysis
(SAS Institute, Cary, N.C.). Descriptive analysis (univariate analysis) was em-
ployed in investigating the distributions of variables between the HA and CA
groups. Categorical variables between the two groups were compared by means
of the chi-square test or Fisher’s exact test if 20% of the expected values were
smaller than five. Continuous variables were analyzed using the two-tailed 7 test.
A P value of <0.05 was considered statistically significant with chi-square distri-
bution. Analysis of variance was used for three-group comparisons.

RESULTS

Within the 6-month study period, 283 out of 328 patients
with individual MRSA-positive isolates were eligible for our
study by the inclusion criteria. The proportion of MRSA in-
fections among all S. aureus isolates was 42% during the study
period. In our data, 156 (55.1%) met the definition of HA-
MRSA infections and the rest; 127 patients (44.9%), were
classified as CA. The basic demographics of the MRSA pa-
tients are shown in Table 1. The CA-MRSA group had signif-
icantly different distributions from the HA-MRSA group with
respect to age, length of hospital stay, ethnicity, and insurance
status (P < 0.01 for all comparisons). Among those whose
occupation was documented, 67 (64%) CA-MRSA patients
were not employed, as were 36 (29%) in the HA-MRSA group
(P < 0.001).

A significant difference between the two groups was in the
sites of MRSA infection (Table 2). Skin and soft tissue were
the most common infection sites among all subjects (174 of
283, 61%), especially among CA patients (109 of 127, 85.8%).
We compared underlying conditions in the patients with CA-
MRSA to those with HA-MRSA. Besides dermatological con-
ditions, diabetes (P = 0.0023), chronic renal disease (P <
0.001), and cancer (P = 0.0012) were the most common un-
derlying conditions observed in the HA-MRSA group. Of a
total of 253 patients whose drug use histories were recorded,
nearly half of CA-MRSA patients (53 of 108, 49.1%) were
IDUs compared with only 18.6% (27 of 145) of the HA-MRSA
group (odds ratio [OR] = 4.2; P < 0.001; 95% confidence
interval (CI), 2.4 to 7.4).

Among HA-MRSA patients with SSTI, the isolates were
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TABLE 3. PFGE results for CA-MRSA and HA-MRSA isolates

No. (%) of isolates with indicated genotype

SO“FCC Of. P value
MRSA infection” USA100 USA200 USA300 USA400 USAG600 USAS00 Unique
CA-MRSA 6(5) 0 108 (87) 2(2) 0 0 8 (6)
HA-MRSA 69 (47) 1(0.6) 48 (33) 1(0.6) 1(0.6) 1(0.6) 26 (17.6) <0.001

“ A total of 124 isolates were in the CA-MRSA group, and a total of 147 were in the HA-MRSA group.

more likely to be susceptible to clindamycin (OR = 2.7; 95%
CI, 1.4 to 5.2; P = 0.003) and tetracycline (OR =0.17;95% CI,
0.05 to 0.54; P = 0.001) than were isolates associated with
other sites of infection.

Molecular typing. The results of PFGE identified seven
clonal groups among our isolates, with 28 distinct subtype
patterns (Table 3). One PFGE clonal type, designated clonal
group USA300, accounted for 87% (108 of 124) of CA-MRSA
isolates but only 33% (48 of 47) of HA-MRSA isolates (P <
0.001). Another PFGE clonal group, group USA100, predom-
inated only in the HA-MRSA group, accounting for 47% (69
of 147) of HA isolates. Further, among the HA isolates,
USA300 appeared predominantly in patients with a history of
injecting drug use (16 of 26, 69%), in contrast to the non-IDU
group (26 of 110, 23.6%; P = 0.009).

Antimicrobial susceptibility patterns. The prevalence of re-
sistance to each antimicrobial tested is presented in Table 4,
which includes the D-test-positive results as well. CA-MRSA
isolates were more likely to be susceptible than were HA-
MRSA isolates with respect to ciprofloxacin (P < 0.001) and
clindamycin (P < 0.001).

One hundred eighty-three isolates were analyzed by the D-
test to evaluate for iMLSB resistance. Seventeen (10.2%) of
them were positive.

The results of comparing antimicrobial patterns between
CA-MRSA USA300 and HA-MRSA USA300 are shown in
Table 5. Even though similar with respect to molecular strain,
HA-MRSA USA300 had significantly higher prevalence of re-
sistance to ciprofloxacin (P = 0.023). A higher proportion of
HA-MRSA USA300 isolates were resistant to clindamycin
than were CA-MRSA USA300 isolates, almost reaching sta-
tistical significance level (P = 0.072). By comparing suscepti-
bility results between HA-MRSA USA300 and HA-MRSA

TABLE 4. Antimicrobial susceptibility results for
CA-MRSA and HA-MRSA isolates

Percentage of susceptible isolates
from indicated MRSA

Antimicrobial P value
CA-MRSA HA-MRSA

Methicillin 0 0
Ciprofloxacin 53 14 <0.001
Clindamycin 96 48 <0.001
Erythromycin 7 8 1
Gentamicin 100 98 0.5
Tetracycline 80 88 0.1
Rifampin 100 98 0.5
TMP-SMX* 100 98 0.5
Vancomycin 100 100

“ A total of 127 isolates were in the CA-MRSA group, and 147 were in the
HA-MRSA group.
® TMP-SMX, trimethoprim/sulfamethoxazole.

non-USA300 types (including USA100, USA400, USAS800,
and other, unique strains), we found that the non-USA300
nosocomial strains were more likely to be resistant than
USA300 types to ciprofloxacin and clindamycin but less likely
to be resistant to tetracycline (P < 0.01 in all comparisons).

DISCUSSION

This study demonstrates that a high proportion (45%) of
MRSA patients identified in our institution had CA-MRSA
infections. Our findings confirmed our clinical impression that
CA-MRSA had emerged in our community. Overall, CA-
MRSA infection was unlikely to result in prolonged hospital-
ization in our community. Most of these CA-MRSA infections
were of the skin and soft tissue types, which responded quickly
to wound care (incision and drainage) when indicated and to
outpatient oral antimicrobial therapy. The distribution of
MRSA infection sites for CA-MRSA and HA-MRSA groups
was consistent with those of previous studies (18, 20).

CA-MRSA isolates were more susceptible to multiple anti-
biotics such as ciprofloxacin and clindamycin. Nevertheless,
our results showed an unusually high prevalence of resistance
to erythromycin (93%), in contrast to other reports of 69% in
Alaska (1) and 61% in the San Francisco urban poor study (9).
Further, unlike other studies, in our data the prevalence of
MRSA strains expressing iMLSB was relatively low (10.2%)
(16), suggesting that clindamycin remains one option for ef-
fective antimicrobial treatment in our community.

Our data demonstrate that USA300 was not only the most
common strain among all MRSA isolates circulating among
CA-MRSA patients but was also highly related to SSTI. This
strain was not genetically related to the common nosocomial
strain in HA-MRSA isolates, USA100. This finding and anti-
microbial susceptibility patterns support the conclusion that

TABLE 5. Susceptibility patterns for CA-MRSA USA300,
HA-MRSA USA300, and HA-MRSA non-USA300 types

Percentage of susceptible isolates
for indicated MRSA type

Antimicrobial P value

CA-MRSA HA-MRSA HA-MRSA

USA300 USA300 non-USA300

Methicillin 0 0 0
Ciprofloxacin 51 31 12 <0.001
Clindamycin 98 92 27 <0.001
Erythromycin 1 4 10 0.01
Gentamicin 100 100 98 0.202
Tetracycline 77 72 97 <0.001
Rifampin 100 100 98 0.21
TMP-SMX* 100 100 97 0.1
Vancomycin 100 100 100

¢ TMP-SMX, trimethoprim/sulfamethoxazole.
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CA-MRSA infection is not a nosocomial strain which origi-
nated in local healthcare facilities, but a distinct clone that has
developed and is being propagated within the community.

It has been well documented (4, 22) that skin and soft tissue
infections, such as abscesses and cellulitis, are directly related
to injecting drug use. Other studies (3, 8, 17, 24) have reported
that IDUs were commonly colonized or infected with S. aureus,
anaerobes, and facultative gram-positive cocci, with high rates
of recurrent infection, particularly among those who were
homeless. Although some investigators excluded IDUs as sub-
jects (cases) for studying CA-MRSA infection (14, 19), one
study (9) conducted in San Francisco indicated that injecting
drug use may be responsible for increasing MRSA colonization
in the urban poor community. Similarly, given the fact that
USA300 (predominant in the community) has high prevalence
in IDUs of the CA-MRSA group, IDUs may be an important
population that contributes significantly to the spread of clonal
CA-MRSA. Injecting drug users frequently have SSTI and
could transmit the organism to non-IDUs by close personal
contact, serving as a significant community reservoir for CA-
MRSA. Frequent skin puncture, poor injection site hygiene,
syringe reuse, lack of personal hygiene knowledge and avail-
ability, and sharing needles are among the factors that facili-
tate CA-MRSA colonization/infection among IDUs.

The PFGE results showed that 33% of HA-MRSA isolates
were USA300. There are two likely reasons for this finding.
First, the organism may actually have been nosocomially trans-
mitted. That the strain is no longer limited in the community
but has spread into the hospital indicates the severity of CA-
MRSA infection. This hypothesis is further supported by the
finding that the USA300 isolates we found in the HA group
exhibit an antimicrobial susceptibility pattern intermediate be-
tween those of CA USA300 and the HA non-USA300 types.
This finding raises the concern that CA and HA strains may
exchange genetic material, resulting in an organism uniquely
adapted to produce aggressive SSTI-like CA-MRSA strains
which carry the Panton-Valentine leucocidin gene as well as
possessing resistance to multiple antimicrobial agents, like cur-
rent HA strains. Such a development would further complicate
efforts at limiting the impact of nosocomially associated S.
aureus infections. Alternatively, the organism was colonizing
the patient on admission but was identified more than 48 h
after admission.

There were several limitations to our study. This is a health-
care-based retrospective case series study. Thus, we were un-
able to estimate the true prevalence of CA-MRSA infection in
the general population or in the IDU population. Second,
although medical charts were carefully reviewed, in the ab-
sence of personal interviews there is a risk of misclassifying
MRSA acquisition due to lack of a detailed history of hospital-
related exposures and failure to elicit an accurate history of
injecting drug use, especially for those patients whose charts
were incomplete. This would tend to bias the study toward
underestimating injecting drug use. Third, due to limited re-
sources, we did not test for the existence of the Panton-Val-
entine leucocidin gene harbored among CA-MRSA isolates.
Overall, our data demonstrate a high proportion of CA-MRSA
isolates, suggesting that the face of MRSA has changed in both
epidemiological and microbiological features and in both com-
munity and hospital. HA-MRSA patients acquired their infec-
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tions while under intensive treatment for other underlying
diseases, resulting in additional diverse sites of infection and
additional diverse clonalities. In this study, we not only
strengthen the hypothesis that injecting drug use is contribut-
ing significantly to the increasing incidence of CA-MRSA but
also discovered that the CA-MRSA strain has already dissem-
inated into the hospital and has probably adopted multiresis-
tant genes from the hospital strains.

ACKNOWLEDGMENTS

We thank Tom Watson for laboratory data collection.
There is no conflict of interest existing for any of the listed authors.
There was no financial support for this study.

REFERENCES

1. Baggett, H. C., T. W. Hennessy, R. Leman, C. Hamlin, D. Bruden, A.
Reasonover, P. Martinez, and J. C. Butler. 2003. An outbreak of community-
onset methicillin-resistant Staphylococcus aureus skin infections in south-
western Alaska. Infect. Control Hosp. Epidemiol. 24:397-402.

2. Barrett, F. F., R. F. McGehee, Jr., and M. Finland. 1968. Methicillin-resis-
tant Staphylococcus aureus at Boston City hospital. Bacteriologic and epi-
demiologic observations. N. Engl. J. Med. 279:441-448.

3. Bergstein, J. M., E. Jt. Baker, C. Aprahamian, M. Schein, and D. H. Wittmann.
1995. Soft tissue abscesses associated with parenteral drug abuse: presenta-
tion, microbiology, and treatment. Am. Surg. 61:1105-1108.

4. Binswanger, 1. A., A. H. Kral, R. N. Bluthenthal, D. J. Rybold, and B. R.
Edlin. 2000. High prevalence of abscesses and cellulitis among community-
recruited injection drug users in San Francisco. Clin. Infect. Dis. 30:579-581.

5. Centers for Disease Control and Prevention. 1999. Four pediatric deaths from
community-acquired methicillin-resistant Staphylococcus aureus—Minnesota
and North Dakota, 1997-1999. Morb. Mortal. Wkly. Rep. 48:707-710.

6. Centers for Disease Control and Prevention. 2003. Methicillin-resistant
Staphylococcus aureus infections among competitive sports participants—
Colorado, Indiana, Pennsylvania, and Los Angeles County, 2000-2003.
Morb. Mortal. Wkly. Rep. 52(33):793-795.

7. Centers for Disease Control and Prevention. 2003. Outbreaks of com-
munity-associated methicillin-resistant Staphylococcus aureus skin infec-
tions—Los Angeles county, California, 2002-2003. Morb. Mortal. Wkly.
Rep. 52(5):88.

8. Centers for Disease Control and Prevention. 2001. Soft tissue infections
among injection drug users—San Francisco, California, 1996-2000. Morb.
Mortal. Wkly. Rep. 50:381-384.

9. Charlebois, E. D., D. R. Bangsberg, N. J. Moss, M. R. Moore, A. R. Moss,
H. F. Chambers, and F. Perdreau-Remington. 2002. Population-based com-
munity prevalence of methicillin-resistant Staphylococcus aureus in the ur-
ban poor of San Francisco. Clin. Infect. Dis. 34:425-433.

10. Cockerill, F. R., ITI, K. L. MacDonald, R. L. Thompson, F. Roberson, P. C.
Kohner, J. Besser-Wiek, J. M. Manahan, J. M. Musser, P. M. Schlievert, J.
Talbot, B. Frankfort, J. M. Steckeberg, W. R. Wilson, and M. T. Osterholm.
1997. An outbreak of invasive group A streptococcal disease associated with
high carriage rates of the invasive clone among school-aged children. JAMA
277:38-43.

11. Diep, B. A., F. Perdreau-Remington, and G. F. Sensabaugh. 2003. Clonal
characterization of Staphylococcus aureus by multilocus restriction fragment
typing, a rapid screening approach for molecular epidemiology. J. Clin.
Microbiol. 41:4559-4564.

12. Dietrich, D. W., D. B. Auld, and L. A. Mermel. 2004. Community-acquired
methicillin-resistant Staphylococcus aureus in southern New England chil-
dren. Pediatrics 113:e347-e352.

13. Fey, P. D., B. Said-Salim, M. E. Rupp, S. H. Hinrichs, D. J. Boxrud, C. C.
Davis, B. N. Kreiswirth, and P. M. Schlievert. 2003. Comparative molecular
analysis of community- or hospital-acquired methicillin-resistant Staphylo-
coccus aureus. Antimicrob. Agents Chemother. 47:196-203.

14. Groom, A. V., D. H. Wolsey, T. S. Naimi, K. Smith, S. Johnson, D. Boxrud,
K. A. Moore, and J. E. Cheek. 2001. Community-acquired methicillin-resis-
tant Staphylococcus aureus in a rural American Indian community. JAMA.
286:1201-1205.

15. Jevons, M. 1961. “Celbenin”-resistant staphylococci. Br. Med. J. 1:124-125.

16. Levin, T. P., B. Suh, P. Axelrod, A. L. Truant, and T. Fekete. 2005. Potential
clindamycin resistance in clindamycin-susceptible, erythromycin-resistant
Staphylococcus aureus: report of a clinical failure. Antimicrob. Agents Che-
mother. 49:1222-1224.

17. Louria, D. B., T. Hensle, and J. Rose. 1967. The major medical complications
of heroin addiction. Ann. Intern. Med. 67:1-22.

18. Maguire, G. P., A. D. Arthur, P. J. Boustead, B. Dwyer, and B. J. Currie.
1988. Clinical experience and outcomes of community-acquired and noso-
comial methicillin-resistant Staphylococcus aureus in a northern Australian
hospital. J. Hosp. Infect. 38:273-281.



VoL. 44, 2006

19.

20.

21.

22.

Naimi, T. S., K. H. LeDell, D. J. Boxrud, A. V. Groom, C. D. Steward, S. K.
Johnson, J. M. Besser, C. O’Boyle, R. N. Danila, J. E. Cheek, M. T. Osterholm,
K. A. Moore, and K. E. Smith. 2001. Epidemiology and clonality of community-
acquired methicillin-resistant Staphylococcus aureus in Minnesota, 1996-1998.
Clin. Infect. Dis. 33:990-996.

Naimi, T. S., K. H. LeDell, K. Como-Sabetti, S. M. Borchardt, D. J.
Boxrud, J. Etienne, S. K. Joh F. Vand h, S. Fridkin, C. O’Boyle,
R. N. Danila, and R. Lynfield. 2003. Comparison of community- and
health care-associated methicillin-resistant Staphylococcus aureus infec-
tion. JAMA 290:2976-2984.

Saravolatz, L. D., N. Markowitz, L. Arking, D. Pohlod, and E. Fisher. 1982.
Methicillin-resistant Staphylococcus aureus. Epidemiologic observations during
a community-acquired outbreak. Ann. Intern. Med. 96:11-16.

Schnall, S. B., P. D. Holtom, and J. C. Lilley. 1994. Abscesses secondary to

EPIDEMIOLOGY OF CA- VERSUS HA-MRSA INFECTIONS

23.

24.

25.

2427

parenteral abuse of drugs. A study of demographic and bacteriological char-
acteristics. J. Bone Joint Surg. Am. 76:1526-1530.

Siberry, G. K., T. Tekle, K. Carroll, and J. Dick. 2003. Failure of clindamycin
treatment of methicillin-resistant Staphylococcus aureus expressing induc-
ible clindamycin resistance in vitro. Clin. Infect. Dis. 37:1257-1260.
Summanen, P. H., D. A. Talan, C. Strong, M. McTeague, R. Bennion, J. E.
Thompson, Jr., M. L. Vaisanen, G. Moran, M. Winer, and S. M. Finegold.
1995. Bacteriology of skin and soft-tissue infections: comparison of infec-
tions in intravenous drug users and individuals with no history of intravenous
drug use. Clin. Infect. Dis. 20(Suppl. 2):S279-S282.

Tenover, F. C., R. D. Arbeit, R. V. Goering, P. A. Mickelsen, B. E. Murray,
D. H. Persing, and B. Swaminathan. 1995. Interpreting chromosomal DNA
restriction patterns produced by pulsed-field gel electrophoresis: criteria for
bacterial strain typing. J. Clin. Microbiol. 33:2233-2239.



