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ABSTRACT

Background and Objective: Staphylococcus aureus is an important bacteria associated with a range of infectious diseases in children and
adults. Over-prescription of antibiotics effective in this bacterium in recent years has caused a special type of this species, called
methicillin-resistant staphylococcus aureus (MRSA). It is considered as major problem to health systems around the world. The
research was conducted to evaluate the prevalence of MRSA colonization in patients admitted to the infectious ward of educationalmedical center of Shahid Motahari Hospital of Urmia. Methodology: This research is a cross-sectional analytical study. Samples were
prepared from the anterior part of the nose and they were cultured on Mannitol-Celtic-Agar culture medium (Tian Biotech, India)
after placing them in a Stuart transport medium. Samples were examined by microbiologist after incubation. Yellow grown colonies
indicated the mannitol fermentation and they were selected for catalase and coagulase testing. Clones confirmed by these tests were
isolated as staphylococcus aureus to measure the susceptibility to methicillin. SPSS version 21 software was used for statistical analysis.
Results: The results of this research revealed that staphylococcus is a resistant and growing bacterium and it is still found in treatment
centers. Antibiotic use has a significant relationship with positive culture results of MSSA (methicillin-susceptible staphylococcus
aureus) and MRSA (methicillin-resistant staphylococcus aureus). Screening the children is required in terms of type of antibiotic use.
Conclusion: Most of children admitted to the medical centers are often carriers of Staphylococcus aureus bacterium. Thus, screening
the children in terms of Staphylococcus aureus is necessary by care centers in community and educational centers (schools,
kindergartens).
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Introduction
Staphylococcus aureus bacterium is an environmental organism
found everywhere and its colonization is often seen in the nose
and skin. Staphylococcus aureus bacterium is considered as one
of the main causes of infectious diseases in hospitals around the
world. It is transmitted by resistant strains of this bacterium
(MRSA) to common antibiotics, such as penicillins and
cephalosporins [1]. Hospital spread of these microorganisms is
higher in specific wards such as surgery, ICU, nursing homes
and burn wards [2]. Staphylococcus aureus diagnosis in the
laboratory is feasible through production of specific golden
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colonies, β-hemolysis production in blood agar and the similar
gram-positive appearance of grape cluster in hot dyeing [3].
MRSA genome (methicillin-resistant staphylococcus aureus)
can be usually distinguished from MSSA (methicillinsusceptible staphylococcus aureus) with the presence of the
mecA gene or its homologous MecC [4]. Genome sequence
analysis to diagnose the presence of mecA gene predicts the
resistant phenotype with high accuracy [5, 6]. An important sign
of infection with this bacterium is the formation of an abscess,
which might be associated with involvement of the lymph
nodes. Invasive infections might involve lungs, liver, bones,
joints, kidneys, endocardium and foreign objects, considered as
life threatening [7].
Methicillin-resistant staphylococcus aureus (MRSA) was first
recognized in 1959 and in 1989 in the United States. Since that
time, its prevalence has been reported throughout of world. In
the mid-1970s, gentamicin-resistant and methicillin-resistant
staphylococcus and more than 20 other antimicrobials were
reported. In the same decade, methicillin-resistant
staphylococcus aureus was introduced as an important hospital
pathogen [8]. Given the results of previous studies, the
prevalence of colonization with MRSA in admitted patients is
more than 70% in Asian countries such as China, Korea and
Taiwan, more than 50% in North America, 20% in Europe,
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and about 50% in Iran [9, 10]. Based on the results of these
studies, it seems that there are major geographical and racial
differences in the prevalence of colonization with MRSA. It
reflects the needs to conduct further studies in this area [11, 12].
Some studies have indicated that the prevalence of MRSA in
infants and children is higher and the clinical outcomes
associated with it are worse. In their studies, Wu et al.
reported Pyogenic liver abscess, which its cause is
staphylococcus aureus. It is considered a rare disease in
children [13]. In addition, it has been shown that MRSA
infections have increased in children in recent years [14, 15]. The
frequency of MRSA colonization was examined in the pediatric
infectious ward of educational-medical center of Shahid
Motahari Hospital in Urmia.

Methodology
This research was a cross-sectional study conducted on 200
children (115 male children (57.5%) and 85 female children
(42.5%) admitted to Shahid Motahari Hospital in Urmia.
Demographic information including age, gender and other
variables including family size, parent job, history and type of
disease, cause of current hospitalization, history and duration of
previous hospitalization, history of receiving antibiotic in the
last 6 months and its type, history of previous surgery, history
of attending in kindergarten or elementary school and the
history of contact with health care providers were recorded
through asking question from parents. The samples were
prepared by sterile cotton swabs from the anterior part of the
nose admission time and before hospitalization, and before
discharge from the hospital. Then, they were transferred to
Microbiology Department of Shahid Motahari Hospital in
Urmia after placing them in the Stuart transport medium, and
they were cultured on Mannitol-Salt-Agar culture medium
(Tian Biotech, India).
Samples were examined by
microbiologist after incubation for 24-48 hours at 35 ° C.
Yellow grown colonies indicate mannitol fermentation and
they were selected for catalase and coagulase testing [16].
Colonies confirmed as staphylococcus aureus were isolated for
measuring the methicillin susceptibility. For this purpose,
Mannitol-Salt-Agar culture medium (Tian Biotech, India) and a
1-microgram Oxacillin antibody medicine disc [17] were used.
For all staphylococcus aureus collected, a microfibial
suspension of 0.5% McFarland was prepared from 18 to 24hour colonies. Then, a sterile swab was inserted into a bacterial
suspension and after withdrawing its excessive water, it was
cultured on the whole surface of the Muller-Hinton-Agar
medium. After 15 minutes, 1-microgram oxacillin disc was
placed in the plate. Then, the plates were placed at 35 ° C for
18-24 hours. Non-growth zone diameter was measured by mm
ruler and the results were interpreted using the CLSI guideline.
Non-growth zone less than or equal to 10 mm was considered
as an oxacillin-resistant strain. It should be noted that this disc
was used instead of methicillin disc due to its unavailability.
SPSS version 21 software was used for statistical analysis.
Quantitative data were presented in mean, standard deviation,
minimum and maximum, and qualitative data were presented
as frequency and percentage.

Results

In this research, 200 children (115 male (57.5%) and 85 female
(42.5%)) were divided into three age groups, including 1-5
years group, 5-10 years group, and 11-15 years group. Out of
these 200 children, 99 (49.5%) were placed in 1-5 years
group, 73 (36.5%) were placed in the -10 years group, and 28
(14%) were placed in the 10-14 years group. The minimum
age for these children was 2 months and the maximum age of
them was 14 years. Out of 99 children in the 1-5 years age
group, 57 (57.5%) were female and 42 (42.5%) were female.
Out of 73 children in the 5-10 years age group, 41 (56.1%)
were male and 32 (% 43.9) were female, and out of 28
children in 10-15 age group, 17 (60.7%) were female, and 11
(39.3%) were female (Table 1).
Table 1: Distribution of absolute and relative frequency
of age groups in children studied
Age group

gender

Total

male

female

1-5 years

(57.5 %)57

(42.5 %)42

99

5-10 years
10-15 years

(56.1 %)41
(60.7 %)17

(43.9 %)32
(39.3 %)11

73
28

Out of 200 patients studied, 57 (28.5%) patients were positive
in terms of Staphylococcus aureus at baseline and 143 (71.5%)
were negative. Out of 57 children who were positive in terms
of Staphylococcus aureus at baseline, 34 children (59.6%) were
female and 23 (40.4%) were female, which 33 children
(57.9%) were in the 1-5 years age group, 15 children (% 26.3)
were in the of 5-10 years age group, and 9 children (15.8%)
were in the 10-15 years age group. In addition, out of these 57
children, 24 children (42.1%) were methicillin-resistant
(MRSA), and 33 children (57.9%) were methicillinsusceptible (MSSA) (Table 2).
Table 2: Distribution of absolute and relative
frequency of MRSA and MSSA in positive children
at baseline
Baseline

Frequency

percentage

MRSA

24

42.1

MSSA
Total

33
57

57.9
100

Out of 33 MSSA children at baseline, 19 (57.57%) were male
and 14 (42.43%) were girls. Out of these 19 male children, 12
children (63.2%) had non risk factor, 2 children (10.5%) had
two risk factors, and 5 children (26.3%) had one risk factor.
Out of these 14 children, 9 children (64.3%) had no risk
factor, 2 children (14.3%) had 2 risk factors, (and 3 children
(21.4%0 had one risk factor. Based on Chi-square test, no
relationship was found between gender of patients and risk
factors for MSSA (P = 0.9).
Out of 24 patients with MRSA, 15 (62.5%) were male and 9
(37.5%) were female. Out of these 15 male children, 4
children (26.7%) had no risk factor, 7 children (46.7%) had 2
risk factors, and 4 children (26.7%) had one risk factor. Out of
these 9 female children, 3 children (33.3%) had no risk factor,
4 children (44.4%) had two risk factors, and 2 children
(22.2%) had one risk factor. Based on Chi-square test, no
significant relationship was found between gender of patients
and risk factor for MRSA (P = 0.9) (Table 3).
Table 3: Distribution of absolute and relative frequency
of risk factor based on the gender of MRSA children
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Risk factor

Total

No risk factor

Two risk factors

One risk factor

male

(26.7 %)4

(46.7 %)7

(26.7 %)4

female

(33.3 %)3

(44.4 %)4

(22.2 %)2

9

(25 %)6

24

total

(29.2 %)7

(45.8 %)11

15

Moreover, based on the results obtained and based on Chisquare statistical test, no significant relationship was found
between the gender of the patients and the result of the culture
(P = 0.4). Out of 33 MSSA patients who had positive test
results at baseline, 18 people (54.5%) were in the age group of
1-5 years, 10 children (30.3%) were in the age group of 5-10
years, and 5 children (15.2%) were in the age group of 10-15
years, and out of 24 patients with MRSA at baseline, 15
patients (62.5%) were in the age group of 1-5 years, 6 patients
(25%) were in the age group of 5-10 years, and 3 patients
(12.5%) were in the age group of 10-15 years. Based on Chisquare test, no significant relationship was found between the
gender of the patients and the positive result of the sample (P
= 0.8).
Out of 33 MSSA patients, 21 patients (63.6%) had no risk
factor, 4 patients (12.1%) had two risk factors, and 8 patients
(24.2%) had one risk factor, and out of 24 MRSA patients, 7
patients (29.2%) had no risk factor, 11 patients (45.8%) had
two risk factors, and 6 patients (25%) had one risk factor.
Based on Chi-square test, there is a significant relationship
between risk factor and MSSA and MRSA in children (P =
0.03). The patients were also studied the discharge time. Out
of 57 children who were positive in terms of staphylococcus
bacteria, 20 patients (35.1%) were positive at the discharge
time, but the test results of 37 patients (64.9%) were negative.
Out of these 20 patients with positive staphylococcus
bacterium at the discharge time, 19 patients had MRSA (95%)
and 1 patient (5%) had MSSA. Out of 19 MRSA children at
discharge time, 11 patients (57.8%) were in the age group of
5-10 years and 8 patients (42.1%) were in the age group of 1015 years. One patient with MSSA at the discharge time was in
the age group of 10 -15 years. The results showed no
relationship between the age group of patients and the result of
culture at the discharge time (P = 0.4) (Table 4).
Table 4: Distribution of absolute and relative frequency
of MRSA and MSSA at discharge time
Positive children
at discharge time

1-5 years

Age group
5-10 years

10-15 years

MRSA

(57.8 %)11

(42.1 %)8

0

19

MSSA
Total

0
(55 %)11

0
(40 %)8

(100 %)1
(5 %)1

1
20

Total

Out of 143 children who were negative at the baseline in terms
of staphylococcus bacterium, the results of 31 (21.6%) of them
were positive at the discharge time, that 29 (93.5%) of them
had MRSA and 2 of them (6.5%) had MSSA (31%). These 31
patients were studied based on age group. The results showed
that 20 patients (68.9%) were in the age group of 1-5 years, 4
patients (13.7%) were in the age group of 5-10 years, and 5
patients (17.2%) were in the age group of 10-15 years, and 2
MSSA patients were in the age group of 10-15 years. Chisquare statistical test showed a significant relationship between
age group and culture result (P = 0.04).
Out of 19 MRSA children at the time of discharge, 12 were
male, which 2 of them (16.6%) had no risk factor, 7 of them
(58.3%) had two risk factors, and 3 of them (25%) had one
466

risk factor. Out of 7 female patients, 5 patients (71.4%) had
two risk factors, and 2 patients (28.6%) had one risk factor.
Based on the Chi-square statistical test, no significant
relationship was found between gender and risk factor (P =
0.25).
Table 5: Distribution of absolute and relative frequency of
gender of discharged MRSA children based on risk factor
Discharge time

Risk factor
No risk factor Two risk factors One risk factor

Total

female

(16.6 %)2

(58.3 %)7

(25 %)3

12

Male

0

(71.4 %)5

(28.6 %)2

7

total

(10.5 %)2

(63.2 %)12

(26.3 %)5

19

Out of 20 patients who had positive results at the time of
discharge, 9 patients (45%) had no risk factor, 10 patients
(50%) had one risk factors, and 1 patient (5%) had two risk
factors, and out of 37 patients who had negative test result at
discharge time, 19 patients (51.4%) had no risk factor, 5
patients (13.5%) had one risk factor, and 13 patients (35.1%)
had two risk factors. Based on Chi-square test, significant
relationship was found between risk factors and positive
culture result of patients (P = 0.003). One patient with MSSA
was reported at discharge time, that this patient had one risk
factor, and out of 19 patients who had MRSA at discharge
time, 9 patients (47.4%) had no risk factor, and 10 patients
(52.6%) had two risk factors. Based on Chi-square test, a
significant relationship was found between risk factor and
MRSA and MSSA of patients at discharge time (P = 0.001).

Discussion
Methicillin-resistant staphylococcus aureus (MRSA) is an
important disease agent, leading to various infectious diseases
[18]. Healthcare-associated MRSA (HA-MRSA) usually causes
pneumonia and sepsis and MRSA in the community (CAMRSA), leading to soft tissue infections (SSTIs) [19]. In this
research, 57 (28.5%) patients had colonization culture of
Staphylococcus aureus at the baseline, that 33 of them (57.9%)
were methicillin- susceptible and 24 (42.1%) were methicillinresistant. Out of 57 patients carried Staphylococcus aureus at
the baseline, after care and treatment, 20 patients remained
positive for Staphylococcus aureus at discharge time, that 5%
of them were diagnosed to MSSA and 95% were diagnosed
methicillin-resistant (MRSA). These findings were in line with
those of research conducted by Naderi Nasan et al. [12]. In the
research conducted by Naderi Nasan et al. [12], out of 600
patients hospitalized, 239 patients (39.8%) had staphylococcus
colonization, that 141 of them (59%) were methicillin-resistant
and.2% had colonization at discharge time and 92.3% were
methicillin-resistant.
Our research results revealed significant relationship between
the culture positive results of patients and risk factors as well as
relationship between susceptibility and resistance to methicillin
and risk factors (history of using antibiotics for 6 months and
attending in kindergarten). Thus, the hospitalized children
were probably carriers of methicillin-resistant species, which
this number increased over time in the infectious ward. Hence,
the spread of Staphylococcus aureus in infectious wards can be
prevented by screening the patients in terms of risk factors
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involved in the positive culture results. In this research, 42.1%
of children had MRSA at the baseline, which these results are in
line with those of research conducted by Moreno et al. [20]. In
this research, out of 143 children who were negative at the
base line in terms of staphylococcus bacterium, 21.6% had
positive culture of staphylococcus at the time of discharge.
Thus, during the hospitalization, children acquired various
types of staphylococcus phenotypes from health care providers
and children who were infected before hospitalization and were
under medical cases in the infection centers during. The type of
staphylococcus phenotype should be examined in medical and
health centers. In addition, the likelihood of being infected by
health care providers should also be examined.
In a research conducted by Creech et al. [21], out of 500
children studied, 182 cases (36.4%) had staphylococcus aureus
in their nose, which 46 (9.2%) cases were methicillin-resistant.
It is in line with result of our research in terms of children with
staphylococcus aureus at baseline (28.5%), while our research
showed higher percentage in terms of the presence of
methicillin-resistant bacterium, compared to the study
conducted by Creech (42.1%). Our study revealed that the
gender and age of the studied children were not related had no
relationship with MSSA and MRSA in hospitalized children,
which this result is consistent with that of the research
conducted by Rijal [22].
In this research, methicillin-resistant children had two risk
factors, which these risk factors included the history of using
antibiotic in the last 6 months or attending in kindergarten and
elementary school. Our research revealed a significant
relationship between the risk factor of MSSA and MRSA
without considering the gender and age group of children. In
the research conducted by Calfee in 2017, it was reported that
MRSA was diagnosed in most cases at the hospitalization time,
and there were various MRSA species in both communityacquired samples and hospital samples [23-26]. Given the results
of this research, screening the children in terms of
staphylococcus is required by health centers in community and
educational centers (schools, kindergartens).

Conclusion
Staphylococcus as a resistant and growing bacterium is found
still in health centers and most children admitted to treatment
centers are often the carriers of this bacterium in the
community. The children infected to this bacterium during
their hospitalization transmit the infection to critical wards
such as surgery, PICU and NICU, leading to adverse
consequences for children. Antibiotic use has a significant
relationship with the positive culture results of MSSA and
MRSA in children. Thus, the children should be screened in
terms of antibiotic use.

Recommendations
Staphylococcus aureus as an environmental organism can be
found everywhere and given the resistance to more than 11
antimicrobial agents, more extensive studies are needed in this
regard. The risk factors involved in prevalence of this
bacterium in children have not been accurately identified.
Determining the prevalence of staphylococcus in the medical
centers requires more extensive studies. We hope that other
researchers to examine the risk factors involved in this regard
in the form of case and control studies.
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