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ABSTRACT 

Objectives: The present study was conducted to determine the multi drug resistant Staphylococcus 

aureus from nasal carriage among the school children of Kathmandu, Nepal. 

Methods: This study was carried out from February to May 2018.  A total of 100 nasal samples were 

collected from school going children of 7-15 years old. Nasal swabs collected were subjected to standard 

bacteriological techniques to identify S. aureus isolates. Antimicrobial susceptibility test was performed 

on Muller-Hinton Agar (MHA) by modified Kirby-Bauer disc diffusion method.  

Results: Among 100 samples, 18% significant growth of S. aureus was found in which female had higher 

prevalence rate (18.03%) than male (17.95%). Prevalence was also high among age group 11-14 

(19.44%), in private school (61.11%) compared to government school. Unhygienic practices like nose 

picking habit (77.78%), not covering nose while sneezing (55.56%), not using separate towel in family 

(88.89) were common. None of the isolates were MRSA and all showed resistance to amoxicillin and 

sensitive to chloramphenicol.  Among 18 isolates 13 were MDR and they showed relatively high 

resistance to co-trimoxazole (44.44%) followed by ciprofloxacin (38.89%) and erythromycin (27.78%). 

Conclusion: This study showed a high prevalence of MDR S. aureus carriage in school children indicating 

the spread of MDR S. aureus in the community. 
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INTRODUCTION 

Staphylococcus aureus is one of the most common causes of 

hospital acquired and community acquired infections 

worldwide which results in substantial morbidity and 

mortality. Infection with S. aureus ranges from cutaneous 

infection, such as boils, impetigo to deep infections such as 

osteomyelitis, endocarditis, and bacteremia (Greenwood D, 

Slack R and Iriving W 2012). S. aureus is normal flora of  

 

 

human anterior nares, nasopharynx, perineal area, skin and can 

colonize various epithelial or mucosal surfaces. Spread of 

patient’s endogenous strain to normally sterile site occurs by  

traumatic introduction (e.g., surgical wound or micro 

abrasions), from infected skin lesion of health care worker to 

patient, from person to person by fomites, air, or unwashed 

hands of health care workers, especially in nosocomial setting 

(Forbes 2007).
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S. aureus is a global health concern; however, it remains a 

normal commensal bacterium found in different body sites 

(Archer 1998; Paterson et al. 2014). Approximately one 

third of the human adult population carries this bacterium 

persistently yet asymptomatically, while approximately 

60% carry the bacterium intermittently. In contrast, some 

individuals remain un-colonized even after frequent 

exposure to S. aureus and they account for approximately 

20% of the adult population (Melles et al. 2009; Chen et al. 

2011; Brown et al. 2014). S. aureus can be transmitted 

between individuals easily via skin contact or contact with 

a contaminated environment (Brown et al. 2014). 

The European Centre for Disease Prevention and Control 

(ECDC 2011) define MDR is defined as acquired resistance 

to at least one agent in three or more antimicrobial groups. 

It is an emerging problem in recent years. MDR bacteria are 

bacteria that have become resistant to certain commonly 

used antibiotics. There are diverse types of MDR bacteria 

that can be easily found throughout the environment 

including water and soil. They pose very little risk to healthy 

people, and some are carried as part of the normal bacteria 

in their bodies or in the skin. 

The nasal carriers of S. aureus among school children in 

Kathmandu valley was reported 24.5% by (Joshi et al. 

2003). Studies evaluating potential risk factors for CA-

MRSA and nasal carriage status, however, are noticeably 

lacking. This study was conducted to determine the 

prevalence of S. aureus and MRSA in school children in 

Kathmandu valley and to evaluate the antibiotic 

susceptibility pattern of the isolates. 

 

MATERIALS AND METHODS 

Sample collection 

A total 100 samples of nasal swab from anterior nares of 

student were collected from different school of children of 

age group <15 years of Kathmandu valley. The time 

duration for the work to complete was 4 months from 

February to May 2018. Written questionnaires were 

collected which contained information such as practices like 

nose picking, separate towel for family members, hand 

washing, closeness to or relationship with the health 

workers etc. For the collection of samples, a sterile cotton-

tipped swab was moistened in normal saline and swirled 

inside both anterior nares and was rotated in clockwise and 

anticlockwise direction (Louisiana Office of Public Health 

Infectious Diseases Epidemiology). All the collected nasal 

swabs were dipped in sterile normal saline and kept in an 

ice box and transported to the laboratory of the Padma 

Kanya Multiple Campus as soon as possible.  

Identification of S. aureus 

Primary inoculum was made in Mannitol Salt Agar (MSA). 

Golden yellow color colonies from MSA were sub-cultured 

on Nutrient Agar at 37°C for 24 hours (Photograph 1). Gram 

staining was performed in which gram positive i.e., purple 

organism was seen in cocci shape with cluster arrangement 

(Photograph 2). Different biochemical test like catalase, 

oxidase, O/F, DNase (Photograph 3), and coagulase were 

performed for the confirmation of S. aureus.  

Antibiotic Susceptibility Test of S. aureus 

Kirby Bauer disc diffusion method according to CLSI 2014 

was employed to determine the susceptibility to antibiotic 

discs where four to five similar colonies were transferred to 

Nutrient Broth and the suspension was compared with 

0.5% McFarland standards. Antibiotics like Amoxicillin (10 

µg), Cefoxitin (30 µg), Chloramphenicol (30 µg), 

Ciprofloxacin (5 µg), Co-trimoxazole (25 µg) and 

Erythromycin (10 µg) were used (Photograph 4).  

Data analysis 

The results were recorded, and analysis was done using 

SPSS. Chi-square test was employed for evaluation with 

significance level of 0.05 for statistical analysis. 

  

RESULTS  

Distribution of S. aureus by gender 

A total of 100 nasal swabs (61 females and 39 males) were 

examined and out of these in 18 (18%) samples significant 

growth was found. Female had higher incidence rate 

18.03% (11/61) than male 17.95% (7/39) with no 

significant difference (P>0.05). 

S. aureus isolation by different age groups                                                                            

The prevalence of S. aureus was highest among age group 

below 10 i.e., 7-10 years (19.44%, 7/36) followed by age 

group above 10 i.e., 11-14 years (17.19%, 11/64). It was 

found that, there was no significant difference between 

prevalence of S. aureus and age group. 
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Occurrence of S. aureus according to type of school 

Out of 100 samples collected 50 were from government 

school and 50 were from private school. 11(61.11%) 

isolates were from private and 7 (38.89%) were from 

government school. Growth was higher in private school 

than in government, though not significant statistically.  

Association between occurrence of S. aureus and 

personal hygiene 

41 students have nose picking habit. The prevalence of S. 

aureus was high among children with nose picking habit 

(77.78%, 14/18) than those children who doesn’t have nose 

picking habit (22.22%, 4/18) (p<0,05).  

84 children had habit of covering nose while sneezing. The 

prevalence of S. aureus was high among children who do not 

cover nose (55.56%, 10/18) than who cover nose (44.44 %, 

8/18). There was significant relation between habit of 

 

 

 covering nose while sneezing and significant growth. Only 

34 children had separate towel for their family member. The 

prevalence of S. aureus was high among those who doesn’t 

have separate towel for their family member (88.89%, 

16/18) than those who have separate towel for their family 

(11.11%, 2/18). There was significant difference between 

use of separate towel in family and significant growth.  

Antibiotic susceptibility pattern of S. aureus isolates 

Table 7 shows antibiotic susceptibility of S. aureus towards 

different antibiotics. It was found that all the isolates of S. 

aureus were amoxicillin resistance whereas cefoxitin and 

chloramphenicol sensitive. 

Distribution of Multidrug Resistant (MDR) S. aureus  

Out of 18 isolates, 13 (72.22%, 13/18) were MDR S. aureus 

and 5 (27.78%, 5/18) were non MDR S. aureus (Figure 1). 

 

 

Table-1: Distribution of S. aureus among male and female in study groups 

Gender

  

Total (N) Significant growth (N) Percentage (%) P-value 

Male 39 7  

 

17.95  

Female 61 11 18.03 P>0.05 

Total 100 18 18  

 

 

Table2: S. aureus isolated from different age group among study groups 

Age group Total (N) Significant growth (N) Percentage (%) P-value 

Below 10 36 7 19.44  

Above 10 64 11 17.19 P>0.05 

Total 100 18 18  

 

 

Table 3: Occurrence of S. aureus according to type of school 

Type of school Total (N) Significant growth (N) Percentage (%) P-value 

Government 50 7 38.89  

Private 50 11 61.11 P>0.05 

Total 100 18 18  
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Table-4:  Significant association between occurrence of S. aureus and nose picking habit 

Nose picking habit  Total (N) Significant growth (N) Percentage (%) P-value 

Yes 41 14 77.78  

No 59 4 22.22 P<0.05 

Total  100 18 18  

 

 

Table-5: Distribution of S. aureus based on habit of covering nose while sneezing 

Cover nose while 

sneezing 

Total (N) Significant growth (N) Percentage (%) P-value 

Yes 84 8 55.56  

No 16 10 44.44 P<0.05 

Total 100 18 18  

 

 

Table 6: Incidence of S. aureus in relation with using separate towel in family 

Separate towel in 

family 

Total (N) Significant growth (N) Percentage (%) P-value 

Yes 34 2 11.11  

No 66 16 88.89 P<0.05 

Total 100 18 18  

 

 

  

 

Figure 1:  Distribution of Multidrug Resistant (MDR) S. aureus from study population 
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 Table 7: Antibiotic susceptibility pattern of S. aureus isolates 

 

 

 

Photograph 1: Mannitol Salt Agar showing yellow colonies 

of S. aureus 

 

 

Photograph 2 : Gram Staining of S. aureus 

 

 

 

 

 Photograph 3: DNase test (positive) 
 
 

 
 
Photograph 4: Antibiotic susceptibility of S. aureus 

                            
 

 

 

Antibiotics Total S. 

aureus (N) 

Sensitivity Resistance 

Number (N) Percentage (%) Number (N) Percentage (%) 

Amoxycillin (10mcg) 18 0 0% 18 100% 

Chloramphenicol 

(30mcg) 

18 18 100% 0 0% 

Co-trimoxazole 

(25mcg) 

18 8 44.44% 10 55.56% 

Ciprofloxacin (5mcg) 18 7 38.89% 11 61.11% 

Erythromycin (10mcg) 18 5 27.78% 13 72.22% 
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DISCUSSION 

A total of 100 samples were taken from anterior nares for 

this study which showed an overall prevalence 18% of S. 

aureus in the nostrils of school going children of both male 

and female which is less than the previous findings of Joshi 

et al. (2003) who reported a nasal colonization of 24.5% 

among school children in Kathmandu valley. However, in 

the study conducted in Kathmandu by Poudel et al. (2008) 

to determine the prevalence of S. aureus in school children, 

it was found that 11.8% had S. aureus isolated from nasal 

swabs. Further, the global rates have been reported to vary 

from 18 to 50% in different populations and the carriage of 

S. aureus in the nose appears to play a vital role in the 

epidemiology and pathogenesis of infection (Kluytmans et 

al. 1997). These differences might be due to different 

environmental, climatic, and geographical condition of the 

study place.  

In this study, female had higher prevalence rate of S. aureus 

18.03% (11/61) than male 17.95% (7/39). This means that 

sex is a risk factor for nasal colonization of S. aureus and the 

activity of the female groups predisposes them to S. 

aureus colonization or infection which is in contrast with 

the study of Rijal et al. (2008) in which there was no 

significant sex difference in colonization of S. aureus. 

The prevalence of S. aureus was highest among age group 7-

10 years 17.19% (11/64)) followed by age group 11-14 

years 19.44%, (7/36). It was found that, there was 

significant difference between prevalence of S. aureus and 

age group. This result was in agreement with the previous 

study of Kuehnert (2006) in which S. aureus colonization 

prevalence was highest in participants of 6-11 years old. 

Children may contribute differently than adults to the 

transmission of S. aureus through their behavior or 

vulnerability. Children (aged 0–17 years) might be 

colonized with S. aureus more commonly and for longer 

than adults Halablab et al. (2010). The prevalence of S. 

aureus in nasopharynx in small children is quite stable 

between 20% and 30% until it jumps to 40–50% and 

remains there from age 6 to 12 years of age after which it 

gradually decreases down to approximately 25% at age 18 

Bogaert et al. (2004). The high mean isolates of S. aureus in 

this age group could be because of lower immunity power 

against infection and due to body contact, such as hugging 

and handshakes which young adults usually indulge in.  

 

 

 

 

 

Body contact is one of the means through which S. aureus is 

transmitted in the community. 

In case of nose picking habit of children, the prevalence of S. 

aureus was high among children having nose picking habit 

(77.78%, 14/18) than those children who doesn’t have nose 

picking habit (22.22%, 4/18). There was significant 

difference between children having nose picking habit and 

children who doesn’t have nose picking habit. The result 

was in agreement with the result of Wertheim et al. (2006) 

in which, nose pickers were significantly more likely than 

non-nose pickers to carry S. aureus. Their study came up 

with the conclusion that nose picking is associated with S. 

aureus nasal carriage and the role of nose picking in nasal 

carriage may well be causal in certain cases. Breaking the 

practice of picking nose could help S. aureus decolonization 

strategies. A typical transmission route of S. aureus is from 

the nose to the hand of a person (Wertheim et al. 2006) then 

to a surface (e.g. a door knob), and/or via the hand to the 

nose of a second person. 

Out of 100 total samples, 84 children have habit of covering 

nose while sneezing. The prevalence of S. aureus was high 

among children who do not cover nose (55.56%, 10/18) 

than who cover nose (44.44 %, 8/18). The act of sneezing is 

a unique rifle and is a common manifestation of both colds 

and nasal allergies. Sneezing has also been interpreted as a 

favorable sign in numerous cultures (Rosner F 1999). A 

study by Werner et al. (2006) revealed that sneezing caused 

a 4.7-fold increase in the airborne dispersal of S. aureus, a 

1.4-fold increase in coagulase-negative staphylococci 

(CoNS), and a 3.9-fold increase in other bacteria. Thus, 

covering nose while sneezing does not let in the dispersal of 

S. aureus through air and leading to low prevalence of the 

bacteria. 

In this study, out of 100 samples collected 50 were from 

government school and 50 were from private school. 

Among 18 significant growths 11(61.11%) were from 

private school and 7 (38.89%) were from government 

school. Significant growth was seen high in private school 

than in government school. But statistically there was no 

relation between type of school and significant growth. 

According to the finding of this study the type of school 

cannot be considered as the risk factor for the occurrence of 

S. aureus.  
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The prevalence of S. aureus was high among those who 

doesn’t have separate towel for their family member 

(88.89%, 16/18) than those who have separate towel for 

their family (11.11%, 2/18). There was significant 

difference between use of separate towel in family and 

significant growth. High contamination rates at frequently 

touched areas may play a significant part in indirect 

household transmission such as fomites include hand 

towels which plays role in transmission of infection (Scott 

et al. 2008). Modifiable behaviors, such as sharing personal 

items, may contribute to transmission. 

All the isolated strains of S. aureus were evaluated with 

specific antibiotics by using Kirby Bauer Disc diffusion 

method. The isolated S. aureus were categorized into two 

groups. Methicillin Sensitive S. aureus (MSSA) and 

Methicillin Resistant S. aureus (MRSA). Non-Methicillin 

resistant strain of S. aureus are called Methicillin Sensitive 

S. aureus (MSSA). Antibiotic susceptibility pattern of S. 

aureus isolates showed that out of total 18 isolates from 100 

samples it was found that all the isolates of S. aureus i.e., 

100% were amoxicillin resistance whereas cefoxitin and 

chloramphenicol sensitive. 44.44% of isolates were 

sensitive as well as resistance to co-trimoxazole i.e., equal 

strains of both sensitive and resistance S. aureus was found 

towards co-trimoxazole. 38.89% of isolates showed 

sensitivity and 55.56% were resistance to ciprofloxacin. 

27.78% of isolates were sensitive to erythromycin and 

72.22% were resistance strains.  

It has been observed that the most effective drug for S. 

aureus is chloramphenicol (100%), followed by co-

trimoxazole (44.44%), ciprofloxacin (38.89%) and 

erythromycin (27.78%). All the isolates were sensitive to 

methicillin i.e., Methicillin Sensitive S. aureus (MSSA). MRSA 

strains were not isolated as all the isolates showed 

sensitivity to cefoxitin. All the MDR strains were subjected 

to cefoxitin antibiotic which if showed zone of inhibition 

less than or equal to 21mm would be confirmed as MRSA. 

As all the isolates showed zone of inhibition greater than 

21mm it was confirmed that all MDR isolates were MSSA.  

The susceptibility test results showed ampicillin to be the 

least effective agent with 100% bacterial resistance. This is 

basically because of beta-lactamases produced by S. aureus. 

Cleavage of the β-lactam ring by β-

lactamases/penicillinases and alterations in the target PBPs 

 

 

 

 

 that reduce their affinity to the penicillin’s are the worthiest 

cause of S. aureus resistance to penicillin group of 

antibiotics. S. aureus resistance (72.22%) to erythromycin, 

which is tetracycline group of antibiotics is greater than its 

sensitivity (27.78%) is due to active efflux of the antibiotic 

out of the cell. The uncontrolled availability of the agent in 

every drug vendor, which leads to its frequent use and 

misuse exert greater selection pressure for the resistant 

strains thereby makes this agent almost useless in the 

treatment of staphylococcal infections (Okeke 1999).  

The indiscriminate and irrational use of antibiotics before 

full course is one of the major causes of emergence of 

antibiotic resistance in our country. Lack of antimicrobial 

surveillance within hospital premises, ineffective hospital 

decontamination procedure and unhygienic practice has led 

to spread of antibiotic resistant S. aureus strain within ward 

and community. 

Multi- drug resistant (MDR) S. aureus were identified by 

their antibiotic sensitivity pattern. The S. aureus resistant to 

two or more than two classes of commonly prescribed 

antibiotics were considered as MDR. Multi- drug resistant 

(MDR) was defined as acquired non susceptibility to at least 

one agent in three or more antimicrobial categories (CLSI 

2009). Out of 18 significant growths, 13 (72.22%, 13/18) 

were MDR S. aureus and 5 (27.78%, 5/18) were non MDR S. 

aureus. Prevalence of MDR S. aureus was high in our sample. 

6 antibiotics namely Amoxycillin, Erythromycin, 

Chloramphenicol, Co-trimoxazole, Ciprofloxacin and 

Cefoxitin were used. Among all 18 isolates, all were 

resistant to amoxicillin, 13 were resistant to erythromycin, 

and 8 resistant strains to co-trimoxazole were found. 

Similarly, 10 resistant strains to ciprofloxacin were found. 

All the isolates were sensitive to chloramphenicol and 

cefoxitin.  

In Nepal, purchasing antibiotics does not require a doctor's 

prescription. Anyone can directly purchase antibiotics from 

pharmacies. This lack of legislation for prudent use of 

antibiotics leads to indiscriminate and irrational use of 

antibiotics without prescription. Further, there is a 

knowledge gap regarding the cons of termination of 

antibiotics before full course which is one of the major 

causes of global emergence of MDR organisms. Additionally, 

there is a scant public awareness regarding the detrimental 

consequences of the increase in antimicrobial resistance  
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bacteria, which result in individuals using antibiotics as 

desired and contributing to the problem. 

 

CONCLUSION 

Prevalence of S. aureus was found to be 18% according to 

this study. Colonization of S. aureus was found to be related 

with certain type of health hygiene of children and their 

family. Therefore, it is crucial to educate parents and 

children about the importance of developing healthy habits. 

Further, out of 18 positive samples in this study 13 samples 

were MDR and 5 were non-MDR which concluded that MDR 

S. aureus has been growing. To reduce the emergence in 

antimicrobial resistance, proper awareness should be 

spread. 
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