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Staphylococcus aureus nasal carrier in School Children plays an important role in 

distribution in the Community and also in the spread of MRSA between the 

Community. The current study included 500 swabs from the noses of primary School 

students in  Maysan Governanat- Iraq, to investigate S. aureus carriers and MRSA. 

The study included eight primary Schools (4 rural schools and 4 urban schools), the 

samples were included 230 from males and 270 from females. The results showed that 

140 isolates (58 for females and 82 for males) are Coagulase Positive Staphylococcus 

(COPS) and MRSA was 8. (5.7%). To know whether that the living conditions affect 

the rate of S. aureus carriers, statistical analyses using Chi square tests for carriers in 

urban and rural districts revealed highly significant differences X
2
= 34.747 (P ≤ 0.01) 

which indicated that the living conditions and the rate of carriers are related. The 

susceptibility test was performed using Kirby-Bauer's method according to the 

performance standards of Clinical and Laboratory Standard Institute guidelines; 

showed that the levoflaxacin was the most sensitive antibiotic however, the resistant 

rates were recorded to Beta-lactam antibiotics.   
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Introduction 

Human, is the highest normal reservoir of S. Areas,  multiple sites of the human body 

are colonized by this bacterium, however, the highest colonization occurs in the 

anterior nares (Vandenbergh et al., 1999). The main ecological niche of this 

pathogen is the nasopharynx and anterior nares, which have been described as the 

commonest positions of colonization compared to skin and finger webs (Khan et al., 

2013).  In most cases, Staphylococci that are colonized in throat, nares and other 

superficial locations of animals and humans, could be proliferate without disease 

appearance (EFSA., 2009). Although colonization of the nares is asymptomatic, nasal 

carriage is recognized to be a risk factor for endogenous infection of S. aureus 

(Burian et al., 2010). It is a risk factor for both nosocomial and community-acquired 

infections (Alexander et al., 2001). The association between staphylococcal disease 

and nasal carriage was first reported by Danbolt in 1931 who studied the furunculosis 

(Corrigan et al., 2009). The colonization of this pathogen in the nasal can provide a 

chance of a higher danger of the infection with Methicillin resistant S. aureus 

(MRSA) (Kluytmanset al., 1997). 

 

In healthy adults, approximately 20 % are colonized with single bacterial strain, 

however, they persist as only carries over the extending time, while, thirty percent, 

30% are holding different bacterial strains, and they represent intermittent carriers 

over time and fifty percent 50% are persisting noncarriers (Wertheium et al., 2005). 

Abstract 
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In 2009, Van Belkum et al, reclassified the nasal carriage into just two groups; 

persistent carriers and others. In children, the data of nasal carriage appear somewhat 

similar to their prevalence reported in adults with some particularities (Biber et al, 

2012). Moyo et al., 2014 indicated that the prevalence of nasal carriage of S. aureus 

in healthy children is 26.6- 52.3%. According to Lee et al., (2009), nasal colonization 

decreases after the first year of age and rises again after the following five years. 

 

Treatment of the serious S. aureus infections can be challenging, and the associated 

mortality rate among children remains 20-25% despite of the availability of highly 

active antimicrobial agents. However, most of anti-staphylococcal agents are 

ineffective against MRSA (Fridkinetal., 2005). In general, the frequency of 

infections caused by MRSA has been increased in the last decade (Adhikari et al., 

2012).  MRSA is considered as one of the reasons for its spread in the community 

(Sreejith, 2013). Generally, the carriage of community-associated methicillin 

resistant S. aureus (CA-MRSA) was significantly higher among children than adults 

(Chenet al., 2011) and the School children's are found to be the main colonizers of 

CA- MRSA in different communities.  

 

The aims of the recent  study are to investigate the extent of S. aureus in nasal carriers 

for primary school students in Maysan governorate using phenotypic detection by 

standard biochemical tests and confirmed by VITEK- 2 compact system and to 

evaluate the susceptibility of the isolates against a number of clinically important 

antibiotics using agar disk diffusion method and VITEK- 2 compact for confirmation. 

 

Materials and Methods  

Specimens Collection and Bacterial Isolation. 

Anterior nares swabs were taken from 500 school children in Maysan city during the 

period between October 2014 and May 2015. The samples were taken by swabbing 

the anterior nares of the nose (1.5 cm of nasal vestibule of both right and the left 

nares) by sterile cotton-wool swabs. "The swabs were rotated three times clockwise 

and three times anticlockwise. The collected specimens were placed in Ames 

transport medium for 1-2 hours (Alexander et al., 2001). 

Identification of S.aureus. 

 

All specimens were directly inoculated from transport media, on the blood agar and 

MacConky agar media and incubated  at 37ºC for 18-24 hours. After incubation, all 

samples were investigated according to the morphological features on the culture 

media. The white or golden yellow colonies on blood agar plates were checked for 

gram stain and catalase tests. Then, they were transferred and streaked on the 

mannitol salt agar. Biochemical tests were conducted to all mannitol-positive bacteria 

to confirm S. aureus such as coagulase test API system, protein -A activity and finely 

by Vitek 2 system. 

 

Antibiotic Susceptibility Test (AST) 

Disk Diffusion Test (DDT) for antibiotic susceptibility test was done according to 

Kirby Bauer's method as recommended by the Clinical & Laboratory Standards 

Institute (CLSI., 2012) by using the following antibiotics ( Pencillin, Ampicilin, 
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Cefoxtin, Cefixime, Ciprofloxacin, Clindamycin, Oxacllin, Methicillin, Doxycycline, 

Azithromycin, Erythromycin, Tetaracycline, Vancomycin, Meropenen, 

Clarithromycin, Gentamycin and Levelofluxacine) and by Vitek 2 Compact System.  

Statistical analysis. 

Chi-square tests were used to determine the probabilities and the levels of 

significance. It was supposed that the gender, age and the living conditions of children 

will affect the prevalence of S. aureus. The results were considered significant if P 

<0.05. All analyses were performed using SPSS Version 17 statistical software. 

Results 

 

Table (1) shows that S. aureus was isolated from 140 students (28%) out of 500 

students; 82 (58.57%) males and 58 (41.43) females that gave positive results for 

catalase, coagulase tests, biochemical tests of API 20 system and by Vitek- 2 system. 

The results showed that 8 (5.8%) of isolates were MRSA, identified by Vitek- 2 

system. 

 

Statistical analysis using Chi square test was declared highly significant differences 

(P ≤ 0.01), which indicated that there is a relationship between the gender and 

carriers. The nasal carriage rate was higher in males compared with females as shown 

in Table (2). 

 

Statistical analysis also indicated that there is no association between age and the rate 

of nasal carriers of S. aureus (P≥ 0.05) as shown in Table (3).  

 

In general, the susceptibility results showed that the beta- lactame antibiotics are the 

highest percentage of resistant compared to other antibiotics used in this study. It was 

found that the Levofloxacin is the most active and the highest effect without any 

resistance rate, whereas all of the tested isolates were sensitive to Levofloxacin as 

shown in the Table (4).       

Discussion  

There is an increasing evidence that the community acquired S.aureus infections 

distribute between healthy children (Pathalet al., 2010). In this study 500 nasal swabs 

from children with age groups revealed that 140 (28 %) of them were S. aureus 

carriers and the rates of MRSA were 8 (5.7%). The results mentioned in Table 2 

indicated that there is a relationship between the percentage of S. aureus isolated from 

nasal carriers and gender as a result of higher percentage in males 82 (58.57%) 

compared with females 58 (41.43%). The results obtained could be contributed to the 

fact that the females in the middle east is less contact together unlike with males, for 

this reason, the S. Areas  transmitted between carrier males, which agree with 

Halablab et al., 2010 and Al-Janabi., 2012. The carrier rates of S. aureus and MRSA 

are reported in different studies such as (Ateba et al., 2012) showed that S. aureus 

carriers were (29%) and MSRA (1%) from 500 children, Biber et al., 2012 found that 

carriers (28.3%) and MRSA ( 12%). Hussain et al., 2001 expressed that 122 (24.4%) 

of healthy children from 500 were carriers and MRSA was (2.5%). Our results also  

agree with other studies in several countries such as Nigeria (33.3%), Malaysia 

(24.4%), India (35%), Jordan (40%) and Iran (26.5%).            .                                      
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Because of the capability of S. Areas to adapt to diverse ecological conditions 

quickly, this makes the bacterium highly concern (Onanuge and Temedie., 2011). In 

children, the data from nasal carriers appeared somewhat similar to the prevalence 

reported by Biber et al (2012) in adults with some particularities.                                 

                                               

The rate of MRSA was 8 (5.7%), the carriage of community-associated methicillin 

resistant S. aureus (CA-MRSA) was significantly higher among children than adults 

(Chenet al., 2011) . There are two possibilities that explain the distribution of CA- 

MRSA in the community; the first possibility feral descendants from hospital strains, 

while the second possibility is, a consequence of horizontal transfer (Klein et al., 

2009).  

 

The community–acquired strains of S. aureus have been shown to be uniformly 

resistant to β-lactam antibiotics and also showed cross-resistance to other 

antimicrobial agents (Olayinka et al., 2004). 

 

The isolates were submitted to MIC by Vitek 2 system showed that 8 of isolates are 

MRSA, these isolates are resistant to the Oxacilline with concentration of 0.5 mg (3 

isolates) and 0.25 mg (5 isolates). These results indicated that these isolates have 

Beta-lactams and modification of PBP (mec A gene). Levofloxacin appeared the most 

active and the highest effect without any resistance rate, whereas all of the tested 

isolates were sensitive to Levofloxacin. Levoflaxacin that belongs to Quinolones 

antibiotics have the ability to kill the bacteria by interfering the DNA synthesis. The 

interfering takes place with topoisomerase II or DNA-gyrase.  

                                                                                                                                

Among the aminoglycosides antibiotics that were used in this study Tobramycin, 

Amikacin and Gentamycin. These antibiotics inhibit the protein synthesis by 

irreversibly binding to 30s subunit of the bacterial ribosome. This binding leads to 

mistranslation of protein.  In general, the resistance mechanisms of aminoglycosides 

in S. aureus could be occurs by (i) reduce aminoglycosid entrance, (ii) ribosomal 

alteration and ( iii) modification of the antibiotic by enzymatic action result from low 

ribosomal affinity (Van de klundert  et al.,  1993).                                                         

The results of resistance to β-lactame drugs against S. aureus are of great relating to 

scientific and medical personnel. β-lactamases and Mec1 gene is the main 

mechanisms for the resistance against β-lactam drug. The Mecl genes specially (mec 

A) encoding altered target penicillin binding protein (PBP), PBP2a, altered PBPs (low 

affinity penicillin binding protein) are the reasons for methicillin resistance. The 

reason behind the continuous increasing in resistance to β-lactam drug may attribute 

to misuse of this antibiotic by the people.   

  

Ciprofloxcin and levoflaxacin that belong to Quinolones antibiotics have the ability to 

kill the bacteria by interfering the DNA synthesis. The interfering takes place with 

topoisomerase II or DNA-gyrase. However, Staphylococci have a mechanism to resist 

this agent by mutation of quinolone –resistance –determining –region (QRDR) 

(Nakanishi et al., 1991). Erythromycin, Azithromycin and Clarthromycin used in 

recent study are an example of macrolide class of antibiotics. They act by blocking 

the synthesis of protein in bacteria.  In present study, S. aureus exhibit resistance rate 

to these antibiotics. The resistance results could be related to the presence of erm 
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genes in S. aureus which  can be found in both MRAS and MSSA. These genes can 

be divided into two types, erm (A) and erm (C) (Schmitz et al., 2000). 

 

Vancomycin which has been long considered as antibiotic of the last chance against 

significant and multi-drug-resistant infections is resulted from gram-positive bacteria. 

Vancomycin as a glycopeptides inhibits the cell wall synthesis of bacteria. This 

bacteria develop several mechanisms to resist the Vancomycin, one of them is the 

tolerance of these antibiotics. On the other hand, MRSA has resistance genes to 

vancomycin such as, vanA, van B, vanC1, vanC2 and vanCI3 genes (Tenover., 2006). 

                                      

In conclusion, high rates of S. aureus and MRSAcan be found asymptomatically in 

the  nasal cavities of healthy school Children's and these can act as source to distribute 

of this pathogen to the community. Finally further studies to assess the prevalence of 

S. aureus especially MRSA would be useful to do in other cities of Iraq and make 

strategies to prevent community spread of S.aureus and screening for MRSA. 
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Table (1) Experiential Numbers and Ratio Frequencies of Cases that had S. aureus in 

their Noses. 

 

Cases with S. aureus in their nose 

 

Values 

Number of Students 
500 

Range of ages in years 6-12  years 

Number of  males 
230 (46%) 

Number of  females 270 (54 %) 

Number and percentage of total nasal carriage students of S. 

aurous 

140 (28%) 

Number and percentage of nasal carriage males 82 (58.57 %) 

Number and Percentage of MRSA Carrier  Identified by Viteck -2 

System 

8(5.8) 

 

 

Table (2): Nasal carriage of S. aureus in ages 6-12 of healthy students according to 

gender in Maysan city, Iraq 

S. aurous 
Carriers 

NO (%) 

No- carriers 

NO (%) 

Total 

NO (%) 

Male 82 (35.7%) 148 (64.3%) 230 (100%) 

Female 58 (21.5%) 212 (78.5%) 270 (100%) 

Total 140 (28%) 360 (72%) 500 (100%) 

x
2

 =12.371**,               **highly significant differences   P ≤ 0.01 

 

 

Table (3): Nasal Carriage of S. aureus in Healthy Students according to age groups in 

Maysan city, Iraq.  

  

Total 

Total 

    NO (%) (%) 

No- S. aureus carriers 

No- S. aureus carriers 

NO (%) 

S 

 

S. aureus carriers 

NO (%)r 

Age  

Age groups 

180 (100%)% 130        (72.2 %) 50(27.8 %)     6- 8 
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0160 (100%)) 111         (69.4 %) 49 (30.6 %) 8- 10 

160 (100%)1 119        (74.4%) 41 (25.6 %)   10- 12 

5500 (100% )%) 360        (72 %) 140 (28 %) Total 

  

x
2

  =0.999
NS,               Ns- No significant differences   P ≥ 0.0  

 

Table (4): Number and percentage of resistance and sensitivy of S.aureus isolates against 

different antibiotics. 

 

Antibiotics 

 

Resistant 

No. (%) 

Intermediate 

No. (%) 

Sensitive 

No. (%) 

Methicillin 140(100%) 0.00% 0.00% 

Cefoxitin  133 (95 %) 0.00% 7 (5%)  

Penicillin G  132(94.28 %) 0.00% 8 (5.71 %) 

Amoxycillin  89(63.5 0.00% 51(36.41) 

Cefixime 86(61.42) 0.00% 7(5 ) 

Oxacillin  81(57.85) 0.00% 39(42.14)  

Tetracycline 48 (34.28 % ) 36 (25.71 % ) 84 (60.00 % ) 

Erythromycin 42 (30% ) 64 (45.71 % ) 34 (24.28 % ) 

Azithromycin 40 (28.57 %) 25 (17.85 %) 75 (53.57 % ) 

Ciprofloxacin  25 (17.85 ) 52 (52.14 % ) 63 (45.00 %) 

Clarthromycin 17 (12.14 %) 9 (6.42 % ) 114 (81.42 % ) 

Tobramycin 13 (9.28 % ) 7 (5.00 % ) 120 (85.71 %) 

Doxycyclin 10 (7.14%) 8 (32 %) 122 (87.14 % ) 

Vancomycin 7 (5 % )  0.00  133 (95.0 %) 

Amikacin  4 (2.85 %) 9 (6.42 %) 127 (90.81 %  ) 

Clindamycin 2 (1.42 % ) 4 ( 2.85 % ) 134 ( 95.71 % ) 

Gentamicin  2 (1.42 %)  4 (2.85 % ) 134 (95.71 % ) 

Levoflaxacin  (0.0 %) 19 (13.57 % ) 121 (86.42 % ) 

 


