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Abstract
Background and Aims: Nasal Colonization with Methicillin Resistant Staphylococcus aureus (MRSA) is known as an important risk
factor in the development of dangerous infections.
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Materials and Methods: The present study seeks to investigate the prevalence of MRSA nasal colonization among the preschool and
school children under 14 in Urmia. To do so, specimens for culture were obtained from 400 children. Cultures and antibiograms with
oxacillin discs were performed in Shahid Motahari hospital of Urmia.
Results: 81 cases (47 females, 34 males) out of 400, nasal colonization were observed. Of which 12 (5 females, 7 males) were resistant
to methicillin. Colonization was slightly higher among the females with no statistically significant difference (P.value>1).
Conclusion: The results indicate that colonization with MRSA is present among healthy children in the studied population. Fortunately,
the respective prevalence was not higher compared to other areas. Further attention is required by the health authorities to prevent the
transmission of such organisms among children.
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Introduction

(2). The organism can colonize in the skin and in

Staphylococcus Aureus is among the first known

the nose temporarily and transmitted between

1

pathogenic organisms in humans which causes life

individuals

directly

threatening, invasive and local infections in all age

contaminated people, objects and asymptomatic

groups. The toxin produced by this bacterium can

carriers (3). According to the reports, more than

result toxic shock syndrome and food poisoning

%80 of the organisms causing Staph infections

(1). Studies have shown that Staphylococus aureus

originate from the nose and its elimination from this

(S.aureus) carriers pose an important risk factor for

site can help reduce the colonization in other sites

the development of secondary bacterial infections

of the body (4, 5).
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or

indirectly

through
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This organism became a serious health concern,

hospitalization during the past six months,

especially among hospitalized patients when it was

antibiotic use during the last month, and history of

found to be resistant to all beta –lactamase drugs by

chronic diseases such as asthma, diabetes, cystic

the 1960s. Since the late 1990s, there have been

fibrosis and kidney diseases.

reports of community acquired infections with S

Swab samples were collected from the anterior nasal

aureus strains in individuals with no risk factors and

cavity by the researchers using cotton swabs soaked

hospitalization

the

in normal saline and rotated five times in the

prevalence rate is on the rise in different parts of the

nostrils. They were then stored in Stuart transport

world, with more frequent MRSA (Meticillin

medium (Merk, Germany). The samples were

Resistant S.aureus) isolates from carriers with

transferred to the microbiology division of Shahid

history of hospital stay and risk factors (6).

Motahary hospital and cultured on Mannitol Salt

history.

Nevertheless,

Accordingly, the epidemiology of colonization with

Agar (TIAN BIOTECH, India).

MRSA strains has changed and is no longer limited

This medium was used since it contains Sodium

to hospitalized patients or people with underlying

Chloride %7.5 and has a growth inhibitory effect

risk factors. Since the identification of MRSA,

on other organisms so that it can be used for

many studies were conducted throughout the world

respiratory clinical samples. Since Mannitol is

to determine the prevalence and risk factors

present in the medium which can be fermented

associated with the organisms, all indicating

specifically by Saureus, we used it for both culture

significant differences in the prevalence among

and microbial identification.

various countries and even increasing rate in

The samples were incubated for 24-48 hours at 35°C and

countries with a low prevalence rate (7).

then studied. The grown yellow color colonies,

Given that nasal colonization with MRSA poses a risk

indicator of Manittol fermentation, were selected

factor of infection in the carriers and its

for catalase coagulase test (8). The confirmed

transmission to other community members, and

colonies were isolated for meticillin sensitivity test.

lack of sufficient data about its prevalence in

In doing so, we used Mueller-Hinton Agar medium

Urmia, the present study seeks to determine the

(Tian Biotech, India) and Oxacillin 1 mcg disk

prevalence of MRSA nasal colonization in healthy

(Padtan teb, Iran).

children and respective antibiotic resistance

MRSA Examination:
Bacterial suspension of colonies adjusted to %0. 5

Materials and Methods

McFarland were selected from an 18-24 hour.

In total, 400 swab samples from randomly selected

Then, a sterile swab was dipped into the suspension

preschool and school children (female and male)

and re-cultured on the Mueller Hinton agar plate

were collected and entered into the study.

after drying excess water.

Demographic data, including age, gender, family

oxacillin 1 mcg disk was placed on the plate and

details (i.e., number of family members, parents’

incubated at 35°C for 18-24 hours. Zone diameter

occupations, history of chronic diseases in the

was measured using a millimeter ruler and results

family) and risk factors were collected using a

were interpreted according to CLSI guideline.

questionnaire. Exclusion criteria were having

Inhibition zone of <10 was considered as oxacillin

parents working in health centers, history of
17

After 15 minutes,
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resistant strains. (Due to the unavailability of

group. Among 34 positive S aureus male samples,

meticillin disk, we used oxacillin disk) (8).

7 ( %20.6) were found to be meticillin resistant
type, of which 2 were in 1-6 years age group, 2 in

Results

7-10 years age group, and 3 in 11-14 years age

In total, 400 samples consisting of 200 female and 200

group. Of the 47 positive female samples, 5(%10.6)

male children under the age of 14 years were used

were meticillin resistant S.aureus, consisting of 1 in

in the study. Of the 200 male samples, 34 (%17)

1-6 years age group, 2 in 7-10 years age group, and

were detected with S .aureus; 2 in 1-6 years age

2 in 11-14 years age group. No statistically

group, 11 in 7-10 years group, and 15 in 11-14

significant difference was observed in age and sex

years group. Of 200 female samples, S aureus were

distributions among the positive culture results

observed in 47 (%23.5); 8 in 1-6 years age group,

(P=0.1).

17 in 7-10 years group, and 22 in 11-14 years age

Table 1. Age distribution in Metacillin resistant S aureus carriers
negative

positive

Methicillin resistant type

gender

Frequency(%)

Age group

Frequency(%)

Age group

6 (75)

1-6

2 (25)

1-6

9 (81.8)

7-10

2 (18.2)

7-10

12 (80)

11-14

3 (20)

11-14

7 (87.5)

1-6

1 (12.5)

1-6

15 (88.2)

7-10

2 (11.8)

7-10

20 (90.9)

11-14

2 (9.1)

11-14

male

female

Table 2. Frequency of resistant strains in culture samples based on sex distribution
Methicillin resistance
Pvalue

frequency

Negative(%)

Positive(%)
gendr

34

27 (79.4)

7 (20.6)

47

42 (89.4)

5 (10.6)

male

0.21
femail

Discussion

Penicillin, beta lactamase penicillins such as

S aureus is among the most notorious infective agents in

meticillin were introduced for the first line

the community and hospital environments. In

treatment of the infections caused by S aureus. The

recent decades, the corresponding infection has

first reported case of MRSA was a year after

increased. After the emergence of resistance to

metacillin administration 9. Since then, the
18
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prevalence of MRSA

augmented steadily till it

produced by disk method for the strains containing

was reported in 1990 as widespread throughout the

heterogeneous resistance (20). On the other hand,

world (9-10).

some reports show intermediate or low resistance

MRSA strains were thought for long to be a causative

to Meticillin but sensitivity to Co amoxiclav in the

agent of hospital acquired infections; however,

strains without mecA (21).

recent reports from different parts of the world

One of the problems is the lack of a clear definition for

suggest that the organism can strike healthy people

Borderline Resistant Staphylococcus Aureus, and

as well. Nostrils in children and adults act as the

consequently a range of prevalence were reported

main locus for the organism so that carriers play a

(%0.9-%12.5). It seems the reason for resistance in

critical role in both hospital and community

such cases is a beta lactamase production (21).
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acquired infections (2, 4).

The results of the present study are suggestive of the

A comprehensive analysis has been done on the existing

presence of colonization with MRSA in the study

reports about MRSA in the world. In this study,

region among healthy children with no serious risk

CA-MRSA strains were assigned to two groups;

factors. Fortunately, the prevalence of CA-MRSA

one with no risk factor and the other with the risk

is not high, compared to that in other areas. In

factor. The frequency was low in the former, while

conclusion, more attention is needed by health

it was higher in the latter, i.e, hospitalized patients

authorities and health care providers to prevent the

or those with the risk factor. The difference in the

transmission of resistant strains.

world reports could be explained by the lack of a

Important contributing factors for MRSA transmission

clear standard cut definition for CA-MRSA.

include overcrowding, frequent skin contact, lack

Besides, some studies are indicative of rising trends

of hygiene, and use of contaminated stuffs. Given

in the prevalence of the organism in recent years in

that S aureus infections are life threatening,

some parts of the world (17-19).

continuous

monitoring

and

surveillance

of

In a study by Creech et al, in Nashville, USA, a 10 fold

antibiotic resistance, education for health staff and

increase was evident in the prevalence of CA-

tracking patients are warranted. Standard care for

MRSA colonization among children over a 3 year

the hospitalized patients and hand washing,

period (%0.8 in 2002 vs, %9.2 in 2004). PCR

especially in intensive care units should be pursued

assays were performed in the present study and 7

steadily. Prudent antibiotic prescription for MRSA

cases of MRSA strains were revealed to have mecA

is very helpful and further gene based studies on

gene, however, in 4 cases the gene was absent

resistance are highly recommended.

despite being meticillin resistant, which could be
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