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SHORT REPORT

Prevalence of commumnity-associated methicillin-resistant
Staphylococcus aureus colonization outside the

healthcare environment
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SEUMMARY

Comrmmunity -assod ated methicdllin resisfant Staphwloco s surets (CA-MBSA) infecfions are

mareasingly recognized in persons without esfablished rick factors. Population-based prevalence
studies of CA-MESA colonization in persons without risle factors are relatively imited. Subjects
aged 2 65 years were errolled from a student recreation centre, public office building, and

cuf-patient clinics. Persons or closs confacts with a hisfory of hospitalization, nursing-home

residence, surgery, emergency -department wisit, or healthcare employment during the previous

wear and persons with chromic debilitating illness, indwelling catheter, or surgical device were
excluded. Swabe of anferior nares wers obtained. Demographic and clinical inform ation was
collected. During January June 2005, three (1-2 %) of 259 subjects were colonized with MESA
Al three subjects were adults enrolled at the recreation centre. Healthy persons living in

heoussholds without recent exposure to healthcare environments were at low risk for MESA

colonization. Studies from other geographic locations are needed to elucidate differences

in prevalence of CA-MESA
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Methicdllin-resistant Staphplococcis aurews (MBS AY
infections are baing increasingly reco mmized in persons
without exposure to factors fradifionally associated
with these infections (e.g. hospitalizafion or nursing-
home residence, surgery, dialysis, presence of indwel-
ling catheters, or history of such peroutanscus devices
as trachecstomny tube, gastrostomy tube, or Folew
catheter) [1, #]. These commmmity-associated MESA
(CA-MBRSAY infecfions hawe been reported in a
varety of different populations induding prison
mmmates, Alaskan natives, American Indians, Pacific
Izlanders, sports participants, and military personnesl
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[ B]. Studies hawe reported considerable morbidity
and mortality asscdated with CA-MESA infecfions
with manifestations similar fo those from infections
caused by susceptible 8 qurens [2, 9], Consistent with
what iz now commody cbesrved in different regiones,
a recent survey demonstrated that the majority of
comnmity-associated S gureus  infections  were
methicdllinresistant, and the predorminant sife of
involvement is sldn and soft Gesuess [9].

Persons who are carriers of methicillin-susceptible
and methicillin-resistant & auwrews are at risk for
subzequent infections with these organisms [10, 11]
Along with the increasing recognifion of symptomatic
CA-MBSA infections is the obeervation that asymp-
tomatic MBESA colonization in persons living in the
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comamunity is increasing as well, Studies performed
i1 healthy children presenting for health maintenance
dinmic wisite at Mashwville, Tennessee, demonstrated a
MESA colonization rate of 9 2% in 2004, cornpared
with -8 %% in 2001 [12]. In the Maticnal Health and
Mufrition Examination Survey (MNHANESY con-
ducted between 2001 and 2002, which is a represen-
tative sample of civilian and non-institutionalized
TS population, the prevalence of MESA nasal colon-
ization was 2% [13]. Howesver, studies that hawe
estimnated the prevalence of MESA colonization have
typically mnduded subjects with potential exposure to
a healtheare environment (2. 3. emergency department
wisite, hospitalizations, or emaployment in healtheare?,
or hawe mduded subjects who haswe housshold mem-
bers with frequent healthcare exposure [12 15]. As a
result, these analyvees might overestimate the preva-
lence of MESA ascodated with confact outside the
healthcare environment. We sought to determine the
prevalence of MESA colonization in healthy persons
who were living in households without recent ex-
posure o a healthoare enironment.

Tharing Jarmary June 2005, a descripfive oross-
sectional study was implemented m Mew Orleans,
Louisiana. Subjects aged 2 65 vyears were recruited
from selected locations, including a university -based
sports recreation cenfre, a public office building, and
twrr  cufpatient dinics, mduding  an  mer-aty
pasdiatric clinic for indigent persons and a groupprac-
tice serving mainly privately mnsured adults. Velun-
teers weres exduded if they themsslves or someons in
whom they were in dose contact (defined as a miri-
rmum ¢ hday for a minimum of 5 daysfeeels, had
within the past 12} monthe a hisfory of hospitaliz-
ation, nursing-home residence, n-patient or cutpatient
surgery, emergency-departtnent wisit, or emplovment
in healthrare. Subjects with a history of chronic
dehbilitating illnesses (2.5, drrhosis, conmmective fssue
disorders, imrauncsuppression, diabetes mellitus, o
burne} and thoss with a history of dialysis, indwelling
mtravencue catheters, gastrostommy or trachecstomny
tubes, or other surgical devices were also exduded.
Persons with asthma or hyperfension -were not ex-
duded unless they had one of the previously listed
exclusion crifena.

Affer adminisfration of an initial et of screening
questions, subjects were invited to participate. Sukb-
jects or legal guardians were administered additicnal
gquestions related toe demographics, residence, ocou-
pation, msurance, child care, sporiing acfiwities, -
carcerafion, idliat dmg use, and medical history,

induding a history of beoils, other sloin infecti one, and
medications. Subsequently, each parficipant had the
distal part of the anterior nares sampled for culture
with the dronlar meovement [five rofations on either
sided of a Culturette™ swab (Becton, Dicldnson and
Company;, TT3AY moistened with sterile saline. Sub-
jects were informed of the resulis of their culture when
positive for MESA, This study was approved by
the Institutional Eeview Board of Tulane Tniversity
Health Sciences Center.

Samples were fransported on BD BBL™ Culture-
Swab™ Liquid Stuart Transport systemn (Bectom,
Diicldnson and Company). Femel's mannitol salf agar
(Pemel, TISAY with 4 pgiml oxacillin was used as a
selecive and differential medium for the recovery
of staphylococd from primary culfures, Swabs were
rolled ower a small area of the agar suwrface and
sfrealeed for isclation. Flates wers incubafed asro-
bically at 35 37°C for 24 48h and cbssrved for
characteristic col ony morphology and colour change.
A coamalaze fest was performaed to differenfiate
& gurews from coapulazse-negative staphylocooci
(CHE). The oxadllin salt-agar screening plate pro-
cedure was used for detection of MESA. The test was
performed by inoculafing a 8. gureus isolate onto
Mueller Hinton agar that had been supplemented
with WaCl (4 %% wjfv, 0 68 %% molfly and that contamed
6 iz oxacillingml. The agar was incculated from a
direct colony suspension equivalent to a -5 McoFar-
land standard by using either a 1-pl loop or 2 swab. By
nusing a 1wl loop, the inooilum was spread in an area
10 15mm in diametsr. The plate was inoabated at
ternperatures no higher than 35°C for 24 h and exam-
ined carefully with transmitted light for evidence of
emall colomes [1e. =1 colony) or alight film of growth
indicating oxacillin resistance. Etest™ [(AB Biodisl,
Sweder) was used for anfibictic susceptibility fesfing
of MPESA Clinical Laboratory Sfandards Instifufe
(CLST, formerly lmown as MCOCLE) inferpretive oi-
teria for susceptibility categorization wers used.

Puleed-field gel elecirophoresis (PFGE)Y was per-
formed at the Louwisiana Office of Public Health
microbiology labeoratory, by following the recom-
mendations of the Cenfers for Thsease Confrol and
Prevention [(CDCh [16] The banding patferms of
chromeosomal DMA fragments resulfing from resfric-
fion endonudease deavage were compared to deter-
mine the relatedness of MESA [17].

A fotal of 490 subjects voluntesred to be scresned
for the study and 259 (52-2%) were enrolled. The
remainder [47-2%% met one of the exclusion criteria



as noted below . The majority of the subjects whe were
soreened (2330490, 47-5%0% and enrolled (1337230,
51-39%) were interviewed at the student recreation
centre. The remainder of subjects screened included
160 (32-6%) subjects sareened at the public offics
building, arnd 97 (19-8 %) at outpatient clinics. Of the
25340 suibjects enrolled in the study, 83 (32%) were
enrclled af the public office building and 43 (16 6%}
at the cutpatient clinics. The most common personal
reason for exdusion from the study was having had
an emergency-departrment visit (43-9%), followed by
employment in healthcare (16-39%), chronic illness
(14223, hospital admission (13 7%}, surgical pro-
cedure (11-6%), indwelling medical device [4-7%),
and nursing-home admission (1-29%), all during the
12 months before enrolment. Owerall, 212 of the
excluded subjects had more than one peresonal reason
for exclusion; 26% had no personal reason for ex-
clusion but were excluded because of contact with a
housshold member with a healtheare sxposure.

The sulyects’” baseling characferistice are detailed
i Table 1. The majority of the subjects were female
(54-4 %), white [62-29%), aged 18 65 years [B7-39%%),
and medically insured (22-7%). The moest commen
ocoupation was student (42-9%). Approxmately one
third had talcen an antibiofic, and 7-7% reported
having had boile or sores during the previous year.
Three subjects reporfed having used illicit mtraven ous
i+ drugs, two within the previous year, and two
had besn mcarcerated in priscr. The majonty had
wsited a dector, and one third reported having had
an infection during the previous year. Approxdmately
one fifth had participated in team sports at least once a
weel

Only 3250 subjects (1-2%, 95% confidence inter-
val ©-2 33 were colonized with MBESA Al three
were enrolled at the student recreation cenfre. One
subject was a male aged 20 years who had used illicit
1. and nond v, dmgs dunng the previcus wear and
had boils and sores during the prewvious & months.
Ancther subject reported having talken anfibictics
during the previous vear. The third had no identifiable
risk factor. Seventy-two (27 8% subjects wers col-
crized with methicillin-resistant CHME.

Al three MESA isolates were sensifive to van-
comyoin, linezolid, clindamsan, and frimethoprim
sulfamethoxazole, and two of thres were =ensifive to
erythromycin. PFGE patterns of the three isolates
revealed that they were unrelated.

CA-MPESA infections hawe emerged worldwide
with neticeable differences from hospital-associated
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Table 1. Baseline chapacrerisrics of subjecs [k — 299,
New Qpleans, Louisiona, 20035

Characteristic o %)
el

Fetnale 121 (544

Male 117 (45-2)
Auge ]

2 17 33127

18 a3 226 [B7-3]
Facs

T hite 161 [62-2)

Black 65 [(25-1)

Crher 33127
Chocupation

Student 111 (42-9)

Professinnal 77 (28-7)
Annual salary (5]

- 18000 B1[31-3)

= T2000 1274
Beledically insured 220 (92-7)
Mutmber in household

14 215 (23]

5B 33127
Child care 140 (30-3)%
Fesidence

Houss 137 (53-1)

Apartieent 104 (38-8)

Hotreless 0
Antibiotics [during previouns year) 2 [36-6)
Boils or sores [during presvious year) 20111
Infection [during presviouns year) 87 [33-a8)
Dooctor wisdt [during poeous year) 205 (79-5)
Tlicit noh-intravenous drog use

Ever 79 [30-6)

Duritys previous year 3B (147
Tllicit intravencus drog wse

Eeer 3N

Duritip previous jear 2B
FPrisom

Ewer 208

During pravious year i
Teatn sport participant

Daily oo toiore that oes a week 55 (21-3)

Mewer 113 [&3-8)

* Percentape of puedistric subjects (b 33).

MESA immfections with respect to the majority of
common cinical presentafions, antibiofic suscepti-
bilifies, and molecular analyses [1, 18] This has aler-
ted public health professionals and infecion-
control practiionsrs to assess the prevalence of these
infections in the community. A recently publiched



4 S. Malik and others

population-based study conducted to assess the bur-
den of CA-MRSA disease reported an annual inci-
dence of 25-7 cases/100000 population in Atlanta,
Georgia, and 18-0 cases/100000 in Baltimore, Mary-
land [1]. Children aged <2 years at both geographic
locations and blacks in Atlanta had substantially
higher incidence of disease, compared with persons
aged >2 years and whites, respectively.

In the majority of the studies conducted to assess
asymptomatic carriage of MRSA in otherwise healthy
persons, cultures were not obtained from sites out-
side the healthcare environment, possibly because of
the lack of a clear definition of what should be label-
led community-associated or community-acquired
[12-15]. A pooled analysis of the studies that per-
formed surveillance cultures for community-acquired
MRSA carriage demonstrated that persons from
whom samples had been obtained within the health-
care environment (e.g. emergency departments, clin-
ics, or hospitals) were 2-35 times more likely to be
colonized with MRSA, compared with those from
whom cultures had been obtained outside the health-
care environment [15].

In this study, we identified a low overall prevalence
of 1:2% in these subjects, which is contrary to the
common belief among healthcare practitioners. Be-
cause of the detection of nasal carriage in only three
subjects, we were unable to identify any risk factors
for colonization with MRSA in this study. Interest-
ingly, however, MRSA colonization was detected in
one of the two subjects who reported i.v. drug use
during the previous year. Injecting drug use has been
cited as a risk factor for both colonization as well as
disease with CA-MRSA [14].

We explored multiple factors that have been associ-
ated with colonization or infection with CA-MRSA.
Investigators have examined previous antibiotic use
and have identified conflicting results. Multiple stu-
dies have reported previous antibiotic use as a risk
factor for MRSA colonization and infection [19].
Conversely, others have identified no association with
prior antibiotic use [8]. Approximately one third of
our subjects reported having taken an antibiotic in the
previous year. In the worldwide dissemination of CA-
MRSA, the relative significance of prior antibiotic
therapy might be minimal.

Outbreaks of MRSA infections have occurred in
persons participating in competitive and team sports,
and team members have been identified as having
asymptomatic colonization with MRSA [7]. Ap-
proximately half of the subjects in this study were

enrolled at the sports recreation centre, and one
fifth had participated in team sports at least once a
week. Of the 55 subjects who reported participat-
ing in team sports at least once a week, two (3:6%)
were colonized with MRSA, a rate lower than the
8% that had been reported in a previous study of
professional football players [7]. Possibly, the close
clustering and specific practices of sharing utensils did
not exist in our population, who would be expected
to participate in team sports in a less structured
environment.

Using a stringent screening criterion enabled us
to estimate with greater authority the prevalence of
MRSA that might have been acquired with contact
in the community. Conversely, we might have under-
estimated the true prevalence of CA-MRSA or com-
munity-acquired MRSA by excluding approximately
half of the subjects in this study.

Another explanation for a low prevalence of
MRSA in our study might be inappropriate culture
technique employed in the study. Broth enrichment
along with agar plating might have increased detec-
tion rates of MRSA from swab specimens. Culturing
sites in addition to nares might have increased detec-
tion rates of MRSA colonization [20]. Although we
did not culture for methicillin-susceptible S. aureus,
we identified 27-8 % of subjects to be colonized with
methicillin-resistant CNS. This is consistent with
the results of a limited number of studies assessing
methicillin-resistant CNS colonization rates [21].

This study had certain limitations. First, confir-
mation of resistance to methicillin and other 3-lactam
antibiotics by testing for the mecA4 gene on isolates
was not performed in the study. Approximately half
of the subjects were enrolled at the sports recreation
centre, thereby representing young adults who were
mainly college students, a group that might not be
representative of the general population. Second, we
enrolled subjects from clinics; however, only 10 adults
and 33 children were enrolled from clinic sites.
A paediatric clinic was chosen as an enrolment site
for convenience and to avoid logistic and legal hurd-
les associated with enrolling children at more open
sites, where identification and verification of subjects
legally authorized to sign consent for minors may not
be entirely possible. Using strict screening minimized
the possibility of enrolling subjects with hospital ex-
posure. On the basis of previous experience, we had
expected to identify a higher colonization rate in per-
sons enrolled in the study at the clinics. Last, a larger
sample size might have enabled us to narrow the



confidence interval of our results; however, this was
beyond the resources available for this study.

In conclusion, we identified a low prevalence of
asymptomatic colonization in healthy children and
adults in New Orleans prior to hurricane Katrina.
The Louisiana Office of Public Health plans to con-
tinue with similar studies in specific population groups,
at potentially elevated risk (e.g. prison inmates, police
officers, armed forces, school personnel) to more ac-
curately describe the prevalence of MRSA in New
Orleans. Additional population-based sampling from
other geographic locations is needed to elucidate the
differences in regional prevalence.
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