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Abstract: Infections caused by Methicillin-resistant Staphylococcus aureus (MRSA) is a growing problem.
Medical students are at risk of getting infected by MRSA during their training due to exposure with infected
patients and may be a source of transmission for other patients. Therefore it may be important to know nasal
carriage of MRSA among medical students going for clinical posting. This prospective study done on 141
medical student who are already going for clinical posting and 125 medical students who still have not started
clinical posting were screened for the nasal carriage of Staphylococcus aureus. Swabs from anterior nares were
inoculated on mannitol salt agar and blood agar. The participants were also given a questionnaire. MRSA
screening was performed on Muller Hinton Agar by disc diffusion method using cefoxitin and oxacillin.The
prevalence of nasal carriage of Staphylococcus aureus in students with clinical posting was 29 out of 141
(21%). Out of these, 3 (10%) were MRSA producer. Overall prevalence of MRSA was 3 out of 141(2.1%). Rest
112/141 (79.4%) were CoNS in which 9 (6.3%) showed resistance to cefoxitin. Contrary to it none of medical
student without clinical posting showed MRSA or cefoxitin resistance. The carriage of MRSA in medical
students with clinical postings highlights the need for introduction of infection control policies in medical
curriculum .
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I.  Introduction

Staphylococcus aureus(SA), isone of the most frequently encountered community- and hospital-
associated pathogens. It causes spectrum of diseases ranging from mild skin infection to fulminant
septicemia[1-3] .The emergence of methicillin-resistant SA (MRSA) strains has further raised alarm, which was
first considered to be confined to hospitals and medical centers , but nowadays is increasingly presenting in
community settings.

The main ecological niche for S. aureus is the anterior nares. Approximately 20% of individuals are
persistently nasally colonized with S. aureus, and those intermittently colonized are 30%. Colonization is an
established risk factor for subsequent infection. Colonization provides a reservoir from which bacteria can be
introduced when host defences are breached, whether by surgery, aspiration, insertion of an indwelling catheter,
or simply by shaving. In a study of bacteremia, blood isolates were identical to nasal isolates in 82% of patients
[4]. Not only colonization is a endogenous reservoirs for overt clinical infections , but it also serves as a source
of transmission to susceptible individual[5].

Asymptomatic carriage of SA in healthy individuals has been shown to have a high prevalence,
especially in children, young adults, and healthcare workers [6-8]. Risk factor for health care workers are
frequent exposure to, and physical contact with patients colonized with MRSA [9,10]. Evidences are there to
suggest there is increase in carriage of MRSA among hospital personnel as exposure to the hospital
environment increases [11]. Medical students is an important section of health care workers who are exposed
to different patients and are thus at potential risk of being colonized by different pathogens including SA. These
students can then spread the infection to other patients, other individuals in community and are also at risk of
themselves suffering from disease[12]. Nasal carriage rates of SA in medical students has been evaluated in
different studies in Colombia[13] and Brazil [14 ] and around the world [15-18] .Some of the published studies
further raised concern, as they reported that nasal colonisation of SA increased with greater exposure of students
to the hospital environment[15,18]. Therefore, we undertook this study to assess the prevalence of MRSA
among the medical students, stratified by pre-clinical and clinical groups, in Agra.

The objective of the present study was to determine the MRSA carriage rate among medical students
and compare it with the MRSA carriage rate of a control group.
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Il.  Material And Method

This prospective study was conducted over a period of 6 months from september 2014 to february
2015 in department of microbiology, SN Medical college, Agra . 141 medical students with clinical posting and
125 medical students without clinical postings were screened for MRSA colonization.

A preformatted questionnaire was filled by medical students about their demographics and medical
history. Sterile cotton wool swabs, moistened with sterile normal saline were used to collect specimen from both
the anterior nares of all students and were inoculated on mannitol salt agar and blood agar . S. aureus was
identified by Gram's stain, catalase, mannitol fermentation and coagulase test. MRSA screening was performed
on Muller Hinton Agar with cefoxitin and oxacillin by disc diffusion method .

I11.  Results

29 (20%) medical students with clinical posting, were screened positive for Staphylococcus aureus and
remaining 112 (77%) were screened positive for coagulase negative staphylococcus cases. Amongst 29 medical
students 14 students were male and 15 were female. Out of the 29 isolates of SA in students with medical
posting, 3 (2.1%) isolates were for positive methicillin resistance screening test. All the participants with
MRSAV/ cefoxitin resistance had no previous medical history of hospital admission .Moreover medical students
with clinical posting also showed cefoxitin resistance in 9 (8%) coagulase negative staphylococcus cases.
Only 20 (16%) out of 125 medical students without medical postings were found carrier for Staphylococcus
aureus and rest 105 (84%) were carrier for CONS. Out of 20 students found carrier for staphylococcus aureus , 9
were male and 11 were female students . However, none of the isolates were positive for methicillin resistance.

IV.  Discussion

The reservoir for SA is anterior nares. It has been reported that certain strains of S. aureus have a
special ability to colonise patients and staff of hospitals and that certain MRSA strains are among these [19].
Medical personnel have been traced as source of infection in many oubreaks of MRSA in hospitals [20]. We
have assessed the prevalence of colonisation of MRSA among medical students and thus the possibility of its
spread in hospital.

The present study showed nasal carriage of 20% Staphylococcus aureus with 2.1% MRSA among
medical students with clinical postings and 16 % Staphylococcus aureus with no MRSA among medical
students without clinical posting. The higher carrier rate of SA and MRSA among medical students with clinical
posting could be explained by the contact of this set of medical students with the patients, thereby establishing
the fact that clinical positing increases the risk of Staphylococcus aureus as well as MRSA colonization among
medical students. This is in correlation with other studies.

The carrier rate of staphylococcus aureus amongst the two group was similar to other studies. Data
reported in similar type of study by Nordin SA et al [21] showed a high risk of prevalence of Staphylococcus
aureus among medical students with clinical posting but no MRSA was isolated from medical students without
clinical postings. Ganoa et al[22] reported that 1.3% of medical students in clinical rotations carried MRSA
strains in their nares. In Brazil, Prates et al.[24]reported that the prevalence of MRSA nasal carriage in
university students was 2.4%.

The Male / Female ratio in both students with clinical posting and without clinical posting showed non-
significant difference in carriage of Staphylococcus aureus. However study by Bischoff et al found that male
gender was significantly associated with SA colonization [24].

Several publications have shown that, the elimination of nasal carriage reduced the incidence of S.
aureus infections[25,26] International guidelines recommend local therapy with mupirocin to eliminate MRSA
nasal colonisation in certain groups of patients and health-care workers colonized with MRSA[27]. However,
this antibiotic is only effective at removing the bacterium from the nose over a few weeks, and recolonisation
often occurs after therapy is discontinued[28]. Another drawback observed is the increasing trend in resistance of
mupirocin and the subsequent decrease in effectiveness [29,30].

Therefore, it becomes essential to teach medical students about standard practices on hand hygine,
infection control and additional precautions at the beginning of their clinical formation and again in between
there clinical postings. The reinforcement of these measures would probably lead to its larger application.
Students should also be encouraged to participate in educational sessions on hand hygiene and standard
precautions for proper handling of patients, so as to reduce spread of the bacterium and to reduce the risk of
infection in susceptible patients.

V.  Conclusion

Presence of MRSA nasal carriage among medical students who have started their medical posting in
contrast to complete absence in students who have not started their training yet, showed a significant difference
.This significant difference in these two groups indicates risk potential in the hospital settings.

This warrants an alarm which requires inclusion of infection control policy as necessity in medical curriculum.

DOI: 10.9790/0853-14457779 www.iosrjournals.org 78 | Page



Comparative Study On Prevalence Of Nasal Carriage Of MRSA And MSSA In Medical...

1.
[21.

[31.
[4].
[5].
[6].

[71.
8.
(9]

[10].

[11].

[12].

[13].
[14].
[15].

[16].

[17].
[18].

[19].
[20].

[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].

[30].

References
Chambers H. The changing epidemiology of Staphylococcus aureus? Emerg Infect Dis 2001;7:178.
Chen CJ, Huang YC. Community-acquired methicillin-resistant Staphylococcus aureus in Taiwan. J Microbiol Immunol
Infect 2005;38:376-82.
Gerberding JL, McGowan Jr JE, Tenover FC. Emerging nosocomial infections and antimicrobial resistance. Curr Clin Top
Infect Dis 1999;19:83-98.
Von Eiff C, Becker K, Machka K, Stammer H, Peters G. Nasal carriage as a source of Staphylococcus aureus bacteremia. N Engl J
Med 2001; 344:11-6.
Kluytmans JA, Wertheim HF. Nasal carriage of Staphylococcus aureus and prevention of nosocomial infections.
Infection.2005;33:3-8.
Lin YC, Lauderdale TL, Lin HM, Chen PC, Cheng MF, Hsieh KS,et al. An outbreak of methicillin-resistant Staphylococcus aureus
infection in patients of a pediatric intensive care unit and high carriage rate among health care workers. J Microbiol Immunol Infect.
2007;40:325-34.
Uhlemann AC, Knox J, Miller M, Hafer C, Vasquez G, Ryan M, et al. The environment as an unrecognized reservoir for
community-associated methicillin resistant Staphylococcus aureusUSA300: a case-control study. PLoS One. 2011;6:22407
Busato C, Carneiro Ledo M, Gabardo J. Staphylococcus aureus nasopharyngeal carriage rates and antimicrobial susceptibility
patterns among health care workers and their household contacts. Braz J Infect Dis. 1998;2:78-84.
Albrich WC, Harbarth S. Health-care workers: Source, vector, or victim of MRSA? Lancet Infect Dis 2008;8:289-301.
Johnston CP, Cooper L, Ruby W, Carroll KC, Cosgrove SE, Perl TM. Epidemiology of community-acquired methicillin-resistant
Staphylococcus aureusskin infections among healthcare workers in an outpatient clinic. Infect Control Hosp Epidemiol
2006;27:1133-6
Al-Anazi A. Prevalence of methicillin-resistant Staphylococcus aureus in a teaching hospital in Riyadh, Saudi Arabia.
Biomed Res 2009;20:7.
Adesida SA, Abioye OA, Bamiro BS, Brai Bl, Smith SI, AmisuKO, et al. Associated risk factors and pulsed field gelelectrophoresis
of nasal isolates of Staphylococcus aureusfrom medical students in a tertiary hospital in Lagos, Nigeria. Braz J Infect Dis.
2007;11:63-9.
Cifuentes MG, Chaparro DR, Serrato MP, P¢” na AP, Pinilla MI,Gutiérrez GR. Variacion del estado de portador deStaphylococcus
aureusen una poblacién de estudiantes de medicina. Rev Cienc Salud. 2009;7:37-46.
Prates K, Torres AM, Botelho L, Yamada S, Cardoso C,Bronharo M. Nasal carriage of methicillin-resistantStaphylococcus aureusin
university students. Braz J Infect Dis.2010;14:316-8.
Guclu E, Yavuz T, Tokmak A, Behcet M, Karali E, Ozturk O, et al.Nasal carriage of pathogenic bacteria in medical students:effects
of clinic exposure on prevalence and antibioticsusceptibility. Eur Arch Otorhinolaryngol. 2007;264:85-8.
Adesida SA, Abioye OA, Bamiro BS, Brai Bl, Smith SI, AmisuKO, et al. Associated risk factors and pulsed field gel
electrophoresis of nasal isolates ofStaphylococcus aureusfrommedical students in a tertiary hospital in Lagos, Nigeria. BrazJ Infect
Dis. 2007;11:63-9.
Rohde RE, Denham R, Brannon A. Methicillin resistant Staphylococcus aureus: carriage rates and characterization of students in a
Texas university. Clin Lab Sci. 2009;22:176-84.
Stubbs E, Pegler M, Vickery A, Harbour C. Nasal carriage of Staphylococcus aureusin Australian (pre-clinical and clinical) medical
students. J Hosp Infect. 1994;27:127-34.
Cookson BD Phillips I. Epidemic Methicillin resistant Staphylococcus aureus. J Antimicrob chemother. 1988:24 (suppl c): 57-65.
Locksley RM, Cohen ML, Quinn TC, et al Multiple Antibiotic resistant Staphylococus aureus: introduction, transmission and
evolution of noscocomial infection. Ann Int Med. 1982;97:317-324
Nordin SA, PathM, Za'im NAN, Sahari NN, etal. Staphylococcus aureus Nasal Carriers Among Medical Students in A Medical
School. Med J Malaysia.2012 ;Vol 67 No 6 :636-38
Cifuentes MG, Chaparro DR, Serrato MP, Pe™ na AP, Pinilla MI,Gutiérrez GR. Variacion del estado de portador de.Staphylococcus
aureusen una poblaciéon de estudiantes de medicina. Rev Cienc Salud. 2009;7:37-46
Prates K, Torres AM, Botelho L, Yamada S, Cardoso C, Bronharo M. Nasal carriage of methicillin-resistantStaphylococcus
aureusin university students. Braz J Infect Dis.2010;14:316-8.
Bischoff W, Wallis M, Tucker K, Reboussin B, Sherertz R. Staphylococcus aureus nasal carriage in a student community:
prevalence, clonal relationships, and risk factors. Infect Control Hosp Epidemiol 2004;25:485-91]
Holton DL, Nicolle LE, Diley D, Bernstein K. Efficacy of mupirocin nasal ointment in eradicating Staphylococcus aureusnasal
carriage in chronic haemodialysis patients. J Hosp Infect 1991;17:133-7.
Yu VL, Goetz A, Wagener M, et al. Staphylococcus aureusnasal carriage and infection in patients on hemodialysis: efficacy of
antibiotic prophylaxis. N Engl J Med 1986; 315:91-6.
Coia J, Duckworth G, Edwards D, Farrington M, Fry C,Humphreys H, et al. Guidelines for the control and prevention of
methicillin-resistantStaphylococcus aureus(MRSA) in healthcare facilities. J Hosp Infect. 2006;63 Suppl 1:51-44
Doebbeling B, Reagan D, Pfaller M, Houston AK, Hollis RJ, Wenzel RP. Long-term efficacy of intranasal mupirocin ointment. A
prospective cohort study of Staphylococcus aureus carriage. Arch Intern Med. 1994; 154:1505-8.
Fujimura S, Watanabe A. Survey of high- and low-level mupirocin-resistant strains of methicillin-resistant Staphylococcus aureus
in 15 Japanese hospitals. Chemotherapy.2003;49:36-8.
Simor A, Stuart T, Louie L, Watt C, Ofner-Agostini M, Gravel D. Mupirocin-resistant, methicillin-resistant Staphylococcus aureus
strains in Canadian hospitals. Antimicrob Agents Chemother. 2007;51:3880-6.

DOI: 10.9790/0853-14457779 www.iosrjournals.org 79 | Page



