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BACKGROUND

Staphylococcus aureus (S. aureus) is a spherical bac-
terium frequently found in the nose, throat, intes-
tine, vagina, and skin of human body.!" It is the
most common nosocomial pathogen, accounting for
approximately 20% of all nosocomial pathogens.!?!
Colonization of S. aureus in humans is a critical
prerequisite of subsequent clinical infection of the
skin, blood, lung, heart, and other deep tissues, and
also sepsis.>¥ S. aureus infections are growing
problems worldwide,”! with mortality rates ranging
from 6% to 40%.14

Healthy individuals can host S. aureus in the na-
sopharynx, body surface, and vagina.lél It is esti-
mated that 80% of infections with S. aureus are en-
dogenous, caused by the colonizing strain.I”? Risk
factors for colonization include young age, male
sex, underlying comorbidities, sharing a carrier's
household, smoking, having a history of hospitali-
zation, and recent contact with animals.8! Persistent
nasal carriage of S. aureus is the primary reservoir
for this pathogen.’’ The organism is normally
present in the nasal vestibule of about 35% of ap-
parently healthy individuals and its carriage varies

between different ethnic and age groups.? Its pre-
valence has been severally reported in healthy pop-
ulations including 36% in nares of Japanese adults
and 32.4% in nasal cavity of adults in the USA.[10]

S. aureus has become resistant to various antimi-
crobial agents including the commonly used peni-
cillin-related antibiotics. Multi-drug resistant strains
of S. aureus have been reported with increasing fre-
quency worldwide.l'®) Moreover, its burden has in-
creased recently due to the emergence of methicil-
lin-resistant S. aureus (MRSA) strains in the com-
munity!8! which increases the importance of screen-
ing to avoid epidemic spread of MRSA.12I

Asymptomatic carriage of S. aureus in healthy
individuals has a high prevalence and it can be
the source of transmission to other susceptible
persons.l'!l Therefore, identification of S. aureus
carriers is a key point in an infection control pro-
gram, enabling treatment before infection devel-
ops. In addition, rapid detection of MRSA carriers
allows the initiation of appropriate control meas-
ures to prevent the spread.?l The aim of this
study was to determine the prevalence of nasal

Address for correspondence: Fatemeh Abdi, MSc of Midwifery, Infectious Diseases Research Center, Isfahan University of Medical Sciences,

Isfahan, Iran. Email: f_abdi@nm.mui.ac.ir
Received: 05.12.2011; Revised: 3.01.2012; Accepted: 14.02.2012

| March 2012 Special Issue (2) |

Journal of Research in Medical Sciences

wwWw.mui.ac.ir

S$229



Khorvash, et al. Nasal carriage of S. aureus

carriage of S. aureus and antibiotic resistance
among healthy young adults who referred to
premarital screening clinics.

METHODS

This cross-sectional study was carried out from Feb-
ruary to August 2008. Healthy young couples partici-
pating premarital screening and counseling were in-
cluded and screened for nasal carriage of S. aureus.
Ethical clearance was obtained from the Ethical
Committee of Isfahan University of Medical Sciences,
Isfahan, Iran. Minimum sample size required to accu-
rately assess S. aureus carriage was estimated as 160
individuals based on the expected prevalence of nasal
colonization (30%) and an « risk of 5%. Finally, 158
young adults of both sexes, 79 males and 79 females,
who aged 18-35 years were enrolled. The volunteers
gave informed consents. Demographic data was col-
lected and the participants ensured that they were not
on any antibiotics for at least two weeks at the time of
sampling and that they had not been admitted into
any hospitals in the one year period prior to the
study. The volunteers were healthy on physical ex-
amination and none of them had nasal abnormalities,
chronic diseases, and smoking habits.

The nasal specimens from anterior nares of the
subjects were collected using labeled sterile cotton
wool swabs. All swabs were obtained by 1 of the 2
investigators using a standard method. They were
then taken to the laboratory within 2 hours of collec-
tion. The samples were inoculated on sterilized
Mannitol salt agar (MSA) plates. After 48 hours of
incubation at 37°C, yellow colonies were counted
and isolated for further use. The colonies with pink
or red zones were excluded. The isolates were iden-
tified as S. aureus based on colony morphology,
Gram stain, catalase test, coagulase test, and manitol
salt agar fermentation.

Susceptibility to antibiotics was assessed by the disc
diffusion method, as recommended by the Clinical La-
boratory Standards Institute (CLSI).'2 The panel of
antibiotics used in sensitivity tests included penicillin,
oxacillin, erythromycin, tetracycline, doxycycline, clin-
damycin, rifampicin, trimethoprim-sulfamethoxazole,
methicillin, and vancomycin. The susceptibility test
was performed on Mueller-Hinton agar (MHA). The
strain's suspension was matched with 0.5 McFarland
standards to give a resultant concentration of 1.5x108
CFU/mL (colony-forming unit per milliliter). While the
plates were incubated at 35°C for 16-18 hours, the plate
containing oxacillin was incubated for 24 hours. The
results were analyzed using commercially available
software (SPSSis; SPSS Inc, Chicago, IL, USA). Data
analyses were performed using descriptive and
inferential statistics. P-values less than 0.05 were re-
garded as significant.

RESULTS

Our participants included 158 healthy young Iranian
couples who referred to selected health care centers in
Isfahan, Iran. The male to female ratio was 1:1. The
mean age of participants was 25 + 3.2 years (range:
18-35 years). Overall, 42 individuals in the screened
population (26.6%) were identified as nasal carriers of
S. aureus. On the other hand, 116 subjects (73.4%)
without positive test results of nasal specimens for S.
aureus were classified as non-carriers. Of the 42 nasal
carriers, 23 (54.8%) were male and 19 (45.2%) were fe-
male. There was no statistical difference in carriage
rates between male and female participants (p = 0.68).

The sensitivity of S. aureus isolates to the tested an-
tibiotics is shown in table 1. While resistance to penicil-
lin had the highest rate (88%), no resistance to vanco-
mycin was noted. The isolates demonstrated higher
sensitivity to vancomycin (100%), clindamycin (95.2%),

Table 1. Antibiotic susceptibility of Staphylococcus aureus isolates from volunteers

Antibiotic Sensitive Intermediate Resistant
n (%) n (%) n (%)

Penicillin 5 (12%) 0 37 (88%)

Oxacillin 20 (47.6%) 8 (19.1%) 14 (33.3%)

Trimethoprim-sulfamethoxazole

18 (42.9%)

10 (23.8%) 14 (33.3%)

Tetracycline 32 (76.2%) 0 10 (23.8%)
Erythromycin 33 (78.6%) 0 9 (21.4%)
Doxycycline 36 (85.7%) 0 6 (14.3%)

Methicillin 33 (78.6%) 4 (9.5%) 5 (11.9%)

Rifampicin 39 (92.9%) 3 (7.1%)
Clindamycin 40 (95.2%) 2 (4.8%)
Vancomycin 42 (100%) 0 0
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and rifampicin (92.9%). In addition, intermediate resis-
tance to trimethoprim - sulfamethoxazole, oxacillin,
and methicillin was observed in a total number of
twenty-two S. aureus isolates including 10 (23.8%), 8
(19.1%), and 4 (9.5%) isolates, respectively.

DISCUSSION

S. aureus is a pathogen of high concern because of its
ability to cause a various array of life-threatening infec-
tions and its capacity to adapt fast to different envi-
ronmental conditions.l Elucidating the ambiguous
determinants of this phenomenon is of major public
health interest. As a first step towards understanding
the microbial ecology of S. aureus carriage, we as-
sessed the nasal carriage and antibiotic resistance in
healthy individuals.

Our study showed the overall prevalence of S. au-
reus to be 26.6% in healthy young adults. Carrying S.
aureus in nares has been shown in several studies on
healthy adults in different countries including Malay-
sia (23.4%),¥ Nigeria (33.3%),01% Iran (26.5%),"* and
Jordan (40%).15! These variations may be attributed to
the characteristics of the quality and size of samples, ¢!
population under study, and culture techniques.!>1%!
Furthermore, longitudinal studies have found 10-35%
of healthy adults to persistently carry S. aureus in their
nares while 20-75% of the adults have been reported to
be intermittent carriers. On the other hand, 5-70% of
healthy adults do not carry the organism.['”l The ques-
tion is why are some individuals apparently resistant
to colonization and thus at a lower risk of infection.

In the present study, gender was not an important
risk factor for S. aureus carriage. Similarly, Ghasemian
et al. did not find any associations between gender and
nasal carrier state.l'!l Moreover, no vancomycin resis-
tance was detected in this study. Likewise, a previous
study did not find vancomycin resistance in clinical
isolates or nasal carriers.l'”) Heysell et al. reported all
their isolates to be susceptible to vancomycin.l'”] The
high susceptibility of S. aureus to vancomycin, clinda-
mycin, and rifampicin in our survey indicates that
these antibacterial agents were effective for the treat-
ment of S. aureus infections in our subjects. Clinically
significant MRSA is being isolated with greater fre-
quency in many countries, often pausing problems as
causes of nosocomial infections.?l Study of nasal car-
riage of MRSA is important to the community since
carriage plays a key role in the epidemiology and pa-
thogenesis of community-associated diseases. 2!
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It is notable that asymptomatic colonization can
persist for months to years.[?2l In addition, the increas-
ing resistance of this pathogen to various antibiotics
would complicate the treatment of S. aureus infections.
Therefore, effective strategies to prevent S. aureus in-
fections are urgently needed.®! Determination of addi-
tional factors that naturally protect individuals from S.
aureus colonization may lead to novel strategies for
preventing infections. In this respect, Matheson et al.
found that consumption of hot tea, coffee, or both is
associated with a lower likelihood of MRSA nasal car-
riage. Their findings suggest a promising new method
to decrease MRSA nasal carriage that is safe, inexpen-
sive, and easily accessible.?) In another survey, Kara-
bay et al. indicated MRSA colonization rates to be de-
creased using simple precautions like hand-washing
after a short period of education.l?’]

In conclusion, this study emphasizes the need to
discourage antibiotics abuse and to implement strate-
gies for elimination of nasal carriage of S. aureus to
prevent severe S. aureus infections in our environ-
ments. Consequently, further studies are required to
accurately assess the epidemiology of S. aureus nasal
carriage in various geographical locations. Screening of
population at increased risk for colonization is a cost-
effective strategy for clinical application.
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