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Community-Associated Methicillin-Resistant Staphylococcus aureus
Colonization in the Upper Respiratory Tracts of Korean Military

Recruits
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Background: Several large outbreaks have demonstrated the threat of community-associated methicillin-resistant
Staphylococcus aureus (CA-MRSA) in close-contact environments, such as occurs during training and quartering
of military recruits training. In South Korea, which is a hospital or healthcare-associated MRSA prevalent area,
military service is compulsory for all healthy young men. We surveyed and determined the extent of CA-MRSA
colonization in the upper respiratory tracts of Korean military recruits,

Methods: The Korean military recruits who were enrolled in a military training facility from November 2004 to
March 2005 were eligible for this study. Sputum or nasopharyngeal swap was obtained from randomly selected
subjects who displayed upper respiratory tract symptoms,

Results: Of the 181 participants, 32 participants (17.7%) were colonized with S, aureus, and 12 participants (6.6%)
were colonized with MRSA, Among the cases that were colonized with S, aureus, 37.5% (12/32) were colonized
with MRSA. Antimicrobial susceptibility testing showed resistant patterns that were suggestive of the CA-MRSA
strains for all of the MRSA isolates,

Conclusion: This study of Korean military recruits found a great deal of showed MRSA colonization in them, and
the antimicrobial resistant profile that was suggestive of a CA-MRSA strain, Further efforts to prevent the spread
of MRSA infections and careful monitoring for CA-MRSA outbreaks are warranted, especially in a high risk group

such as military recruits,
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Introduction

Recent reports indicate that the prevalence of com-
munity-associated methicillin-resistant Staphylococcus au-
reus (CA-MRSA) infections is increasing, but even more
concerning are the recent, numerous CA-MRSA out-

breaks that have involved groups of young, healthy in-
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dividuals who had no direct ties to health care facilities
and they had none of the typical risk factors for in-
fection'”, These outbreaks occurred in a well-defined
population of young, healthy, military trainees who ex-
perienced relatively uniform exposures in their environ-
ment™, The control measures that were implemented
during the outbreak may have helped to reduce the
transmission of MRSA between trainees living in who
had close contact’, It may be that military training itself
is a risk factor due to the crowding, inadequate hygiene,
and possible skin trauma, and all these factors which
may contribute to S, aureus colonization and thus in-
fection™, In South Korea, which is a hospital or health-
care-associated MRSA prevalent area, military service is

compulsory for all healthy young men, However, there
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Table 1, Antimicrobial susceptibility profiles of the CA-MRSA isolates from Korean military recruits

Isolates number CF CIP CM EM TC GM RA STX TEC VAN
No 1, R | | S S S S S S S
No 2, R R | S S S S S S S
No 3, R R R S S S S S S S
No 4, R R | | S S S S S S
No 5, R S S R S S S S S S
No 6. R S | S S S S S S S
No 7, R R R | S S S S S S
No 8, R R S S S S S S S S
No 9, R R R S S S S S S S
No 10, R S R S S | S S S S
No 11, R I S | R S S S S S
No 12, R S | S S S | S S S

CF: cephalothin; CIP: ciprofloxacin; CM: clindamycin; EM: erythromycin; TC: tetracycline; GM: gentamicin; RA: rifampin; STX: trimetho-

prim-sulfamathoxazole; TEC: teicoplanin; VAN: vancomycin,

are no data available regarding CA-MRSA colonization
or infection in Korean military personnel,

Periodic surveys for upper respiratory tract infections
in military recruits in the South Korean army have been
performed since 2004. Here, we assessed the preva-
lence of CA-MRSA colonization and the anti-microbialial

susceptibility patterns,

Materials and Methods

Korean military recruits were enrolled for this study
between November 2004 and March 2005 at a military
training facility, Upper respiratory tract samples such as
sputum and nasopharyngeal swaps were obtained from
randomly selected patients who displayed with upper
respiratory tract symptoms such as rhinorrhea, cough
and sputum. Informed consents were also obtained
from all the subjects of this study. Those patients with
chronic diseases, those using prophylactic antibiotics,
those who were admitted at a clinic or hospital and fe-
males were not included in the study.

The respiratory culture specimens were transported to
the Armed Forces Medical Research Institute for micro-
biological testing, Identification and susceptibility test-
ing of the S aureus isolates were performed by using

an automated broth microdilution method (Vitek II; bio-
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Mérieux, Hazelwood, MO, USA), The breakpoints used
for the in vitro susceptibility testing of the S, aureus iso-
lates were those defined by the Clinical and Laboratory
Standards Institute (CLSI),

Results

A total of 181 subjects were included in study. Their
median age was 20 years (range, 19~ 23). All the par-
ticipants arrived directly from the military training sites,
Of the 181 participants, 32 participants (17.7%) were
colonized with S aureus, and 12 participants (6.6%)
were colonized with MRSA. Among the cases that were
colonized with S aureus, 37.5% (12/32) were colonized
with MRSA,

Antimicrobial susceptibility testing indicated that the
resistant patterns that were suggestive of CA-MRSA
strains for all of the MRSA isolates (Table 1)", All the
isolates were resistant to oxacillin, penicillin, and cepha-
lothin, but they were uniformly susceptible to trimetho-
prim-sulfamathoxazole, vancomycin, and teicoplanin
(Table 1),

Discussion

To the best of our knowledge, this is the first study
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to report on the colonization of CA-MRSA in military re-
cruits in the South Korean Army where the prevalence
of MRSA prevalence in hospitals is high and where mili-
tary service is compulsory for all healthy young men,
Overall, this investigation demonstrated that the MRSA
colonization rate in the upper respiratory tract of Korean
military recruits was relatively high, and antimicrobial
susceptibility testing indicated that the resistant patterns
that were suggestive of CA-MRSA strains, In order to
determine the prevalence of MRSA colonization, swab
samples were usually obtained from the subjects” nares
for the S, aureus cultures, However, we also used col-
lateral data from the periodic survey for respiratory tract
infections in military recruits and thus, our results may
not reflect the correct MRSA colonization rate. Neverthe-
less, it was noted that 38% of the S aureus isolates were
CA-MRSA, The prevalence of CA-MRSA colonization in
our study was 6.6%, This finding is similar to that of
a recent meta-analysis that analyzed the prevalence of
CA-MRSA prevalence in Western countries’. Kim et al,
reported that less than 5% of the nasal S, aureus isolates
in the community were methicillinethicillin-resistant’,
Compared with this report, our data (6.6%) revealed a
relatively high colonization rate,

The MRSA isolates in this study had a characteristic
CA-MRSA antimicrobial susceptibility profile that was
different from our prevailing hospital-associated MRSA
strain”"’, Our predominant hospital-associated MRSA
strain is resistant to all the A-lactam agents, fluo-
roquinolones, erythromycin, and clindamycin"’, We did
not determine the molecular profile of the isolates in
this study.

A prospective, observational study of soldiers during
training found that, colonization with CA-MRSA was as-
sociated with a significant risk of soft-tissue infection”,
Until now, there have been no reports of CA-MRSA out-
breaks in Korean military recruits, However, our data
showed a high CA-MRSA colonization rate, which raises
concern about the possibility ofle CA-MRSA outbreaks
in military recruits,

MRSA is spread by direct contact, most often through

the hands of an infected or colonized person, Some of

the recent CA-MRSA outbreaks have also involved com-
parable close-contact environments', The spread of CA-
MRSA has also been associated with prolonged physical
contact between sports participants, Activities such as
hand-to-hand combat training, life-saving, and team
skill-building exercises involve similar physical contact
between recruits, Maintaining good hygiene and avoid-
ing contact with open skin lesions are the primary me-
ans to prevent the spread of MRSA infections™. The de-
ficiencies of hygiene noted in some recruits combined
with an increasing prevalence of CA-MRSA were im-
portant factors contributing to the spread of microbes.
Targeting people’s education, hygiene, and personal be-
haviors may be the key to reducing the spread of MRSA
among groups of people who are in those with close
physical contact'”,

The limitations of this study include the small sample
size and the unique population, As a result, it may not
be possible to generalize our findings to other popul-
ations, Large scale surveillance for determining the ex-
tent of CA-MRSA colonization in Korean military recruits
is certainly warranted, In addition, careful monitoring
for a CA-MRSA outbreak is also needed, Routinely sub-
mitting the incised drained abscess fluid specimens for
culture should be encouraged because it could not only
affect the clinical management, but this may also help
to define the local resistance pattems4’11,

In conclusion, this study has demonstrated that Korean
military recruits display a deal of MRSA colonization,
and the an antimicrobial resistant profile was suggestive
of a CA-MRSA strain, Further efforts to prevent the sp-
read of MRSA infections and careful monitoring for a
CA-MRSA outbreak are warranted, especially in a risk

group such as military recruits,
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