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ABSTRACT

Keywords: Methicillin-Resistant Staphylococcus aureus; Students, Health Occupations; Nasal 
Cavity.

Introduction: The growth of bacterial resistance mechanisms in hospital and community strains 
represents a significant risk factor for infections. Objectives: To evaluate colonization by MRSA 
in health students and compare the prevalence among groups that attend or not the hospital 
environment. Methods: The study was carried out by means of sample collection through swabs 
of hands and nasal cavities of 60 academics from a health college in Juiz de Fora - MG, with 30 
students without prior contact with the hospital environment and 30 students from the hospital 
environment. Results: Among the samples collected, 25 (20.83%) presented positive results for 
Staphylococcus aureus, 15 (60%) positive in nasal fossae and 10 (40%) in the hands. Of these, eight 
samples were MRSA, four were found in the nasal fossae and four in the hands, and in both cases 
three were found in academics who attend the hospital environment and one in an academic who 
does not attend the hospital environment. Conclusions: MRSA strains have been isolated both in 
students who attend the hospital environment and who do not attend, showing that multiresistant 
bacteria are also found in the community. It is essential to estabilish biosafety measures to control 
the spread of bacterial resistance.
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RESUMO
Introdução: O crescimento dos mecanismos de resistência bacteriana em cepas hospitalares 
e comunitárias representa um significativo fator de risco para causa de infecções. Objetivos: 
Avaliar a colonização por MRSA em acadêmicos da área da saúde e comparar a prevalência entre 
os grupos que frequentam ou não o ambiente hospitalar. Métodos: O estudo foi realizado por 
meio de coleta de amostra através de swab de mãos e fossas nasais de 60 acadêmicos de uma 
faculdade da área da saúde de Juiz de Fora - MG sendo com 30 estudantes sem contato prévio 
com o ambiente hospitalar e 30 com estudantes do ambiente hospitalar. Resultados: Entre as 
amostras coletadas, 25 (20,83%) apresentaram resultado positivo para Staphylococcus aureus, 
sendo 15 (60%) positivos em fossas nasais e 10 (40%) nas mãos. Dessas, oito amostras foram de 
MRSA, quatro foram encontradas nas fossas nasais e quatro em mãos, sendo em ambos os casos 
três encontradas em acadêmicos que frequentam o ambiente hospitalar e uma encontrada em 
acadêmico que não frequenta o ambiente hospitalar. Conclusão: Cepas de MRSA foram isoladas 
tanto em estudantes que frequentam o ambiente hospitalar, quanto que não frequentam, mostrando 
que bactérias multirresistentes são encontradas também na comunidade. Torna-se imprescindível 
a adoção de medidas de biossegurança para controle da disseminação da resistência bacteriana. 
Palavras-chave: Staphylococcus aureus Resistente à Meticilina; Estudantes de Ciências da 
Saúde; Cavidade Nasal.
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 INTRODUCTION

Staphylococcus aureus is a gram-positive, ubiquitous coccus, 
capable of remaining viable in the environment for a long time,(1) 

humans are the main reservoir of this microorganism, which can 
colonize the anterior portion of the nasopharynx and, frequently, 
the skin.(2,3,4) It can be carried asymptomatically in a large number of 
healthy people or symptomatically causing pathologies,(4) such as, 
for example, skin infections including simple folliculitis, impetigo, as 
well as boils and carbuncles, present in surgical wounds, which can 
be a focus for the development of systemic infections.(5)

Methicillin-resistant Staphylococcus aureus (MRSA) is a 
specific strain of S. aureus that is resistant to all antibiotics of the 
β-lactam class,(6,7) known as nosocomial pathogens of paramount 
importance throughout the world.(7) Latin America, in particular, 
should be highlighted due to the increase in multidrug-resistant 
strains acquired in its hospitals.(8,9) Its epidemiology is constantly 
changing, both in terms of circulating clones and their antimicrobial 
resistance profiles and these data vary depending on the region 
and country.(8,10,11) An important risk factor for transmission and 
subsequent infection by the pathogen is related to its presence in 
the nasal cavity.(12,13,14) Scientific evidence shows that healthcare 
professionals can act as vehicles for MRSA transmission.(7,15)

The main source of MRSA transmission within hospitals 
is the lack of hand hygiene, as this is the most important and 
efficient method of reducing the spread of microorganisms.(16) It is 
worth noting that before and after contact with the patient, hands, 
equipment and the environment must be correctly decontaminated. 
Personal protective equipment (PPE) such as gloves, aprons, and 
other equipment used by healthcare professionals in patient care, 
such as thermometers, sphygmomanometers, phonoendoscopes, 
and otoscopes, can be contaminated with MRSA.(17) Furthermore, 
it is important to highlight that patient rooms and the objects found 
in them can also act as reservoirs for the transmission of resistant 
agents.(8)

Among the main prophylactic measures for MRSA is the 
education of professionals and hand washing. Accurate and rapid 
detection of MRSA is essential, not only for the therapeutic choice 
of the most appropriate antimicrobial for each patient, but also for 
controlling the transmission of MRSA.(18)

Given the growth of bacterial resistance mechanisms in hospital 
and community strains and that the carriage of MRSA represents 
a significant risk factor for causing infections, this study aims to 
highlight the importance of MRSA research, to raise awareness 
among professionals and health academics about the care that 
should be taken in the hospital context and the community. As 
observed in several studies, the prevalence of nasal colonization 

by MRSA in patients receiving healthcare is frequent, however, this 
topic has been little explored in healthy individuals in the general 
community, and Brazilian scientific production on the subject is 
scarce.

 METHODS

This is a cross-sectional study, in which the presence of MRSA 
was evaluated in the nasal cavities and hands of academics in the 
health field in the city of Juiz de Fora - MG. The study was performed 
by collecting samples using sterile, hand, and nasopharyngeal 
swabs from 60 students from a health college in Juiz de Fora - MG. 
The collection was performed during the months of March and 
April 2015.

After collecting the samples, they were identified and sent in 
Stuart medium to the microbiology laboratory of the educational 
institution, where they were inoculated in BHI medium (Mbiolog 
diagnósticos Ltda.) and incubated in an aerobiosis oven (Fanem 
502) at 36ºC /- 1ºC for 24 hours.

After the incubation period, the reinjecion in BHI solution 
was performed in salted Mannitol Agar (RenyLab/ Química e 
Farmacêutica). The plates were incubated at 36ºC /- 1ºC for 24/48 
hours. After incubation, the morphotinctorial characteristics of each 
colony were observed, and subsequently, biochemical identification 
tests were performed, such as catalase, coagulase, and DNAse. 
The strains identified as Staphylococcus aureus were subjected 
to antimicrobial sensitivity testing (TSA), using the Kirby-Bauer 
method, and the Cefoxitin resistant assay (30μg) was performed, 
in accordance with the CLSI standardization - Clinical Laboratory 
Standards Institute, 2015.

This study was previously approved by the institutional Research 
Ethics committee in accordance with resolution 466/12 of the 
National Health Council, under Opinion Number 1,021,243 and 
Reporting Date at 03/31/2015.

 RESULTS

60 health academics from a college in Juiz de Fora participated 
in the research, 37 females and 23 males, aged between 18 and 30 
years old. Of the participants, 30 had no contact with the hospital 
environment and 30 had contact with the hospital environment, at 
least 3 months before collection.

Two samples were collected from each student, one from 
the nasal cavities and one from the hands, totaling 120 samples. 
Among the samples collected, 25 (20.83%) tested positive for 
Staphylococcus aureus, 15 (12.5%) being positive in the nasal 
cavities and 10 (8.33%) on hands. The 25 samples positive for S. 
aureus were subjected to cefoxitin sensitivity testing, and eight 
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strains of S. aureus were found to be resistant to cefoxitin, which 
characterizes the MRSA strain. Of the 25 positive samples, 15 
(12.5%) belonged to women, with nine (7.5%) present in the nasal 
cavities and six (5%) present on the hands, and 10 (8.33%) samples 
belonged to men, with six (5%) present in the nasal cavities and four 
(3.33%) present on hands.

Of the positive results for MRSA, two (1.66%) samples were 
from academics who do not frequent the hospital environment, 
with one academic colonized on the hands and the other academic 
colonized in the nasal cavities. The other six (5.0%) samples were 
from academics who frequent the hospital environment, being 
samples from three academics, all colonized both on their hands 
and in their nasal cavities. Of the eight MRSA samples, five (4.16%) 
belonged to women, three (2.5%) were present in the nasal cavities 
and two (1.66%) were present on hands, and three (2.5%) samples 
belonged to men, with one (0.83%) present in the nasal cavity and 
two (1.66%) present on hands. According to Table 1.

Methicillin-resistant S. aureus (MRSA) are microorganisms 
responsible for well-known infections worldwide and have been 
highlighted due to their multi-resistance to the antimicrobials most 
used in therapy and characterized by their easy intra-hospital 
dissemination.(19,20) Contaminations traditionally caused by MRSA, 
which were previously limited to the hospital environment, may 
now be present in community-associated or community-acquired 
infections.(21)

The in vitro resistance profile to cefoxitin also expresses 
resistance to other drugs such as methicillin, oxacillin, penicillins, 
carbapenems, cephalosporins, piperacillin, tazobactam, and 
imipenem.(22) S. aureus resistance to antimicrobials occurs through 
the development of mutations in their genes or through resistance 
genes acquired from other bacteria. Resistance to methicillin is 
determined through a chromosomal gene of the bacteria – mecA - 
which leads to modifications in the beta-lactam receptor, stimulating 
the production of a penicillin-binding protein (PPB2a) with low affinity 
for the antibiotic.(23)

In this study, samples were collected from students’ hands and 
nasal cavities, and microbial growth was possible in all of them. In this 
way, an expected profile was observed, since these microorganisms 
are part of the normal microbiota and do not necessarily represent 
health risks.(24,25,26)

In this study, through the coagulase test, the presence of S. 
aureus was detected in 25 (20.83%) of the 120 samples collected, 
15 (60%) of which were present in the nasal cavities and 10 (40%) 
on the hands. Of the 25 samples analyzed, 15 belonged to women, 
with nine present in the nasal cavities and six present on the hands 
and 10 samples belonged to men, six present in the nasal cavities 
and four present on hands. In a microbiological study performed by 
Ribeiro et al.,(27) in which they evaluated the presence of S. aureus 
and MRSA in university students, it was observed that among the 102 
students evaluated, 39 (38.2%) presented S. aureus and 63 (61.8%) 
S. aureus coagulase negative (SCN). Of the students who presented 
S. aureus, 19 (48.7%) were colonized in the nasal cavities, 6 (15.4%) 
on hands and 14 (35.9%) in both. Of the 39 students with S. aureus, 
24 were female and 15 were male.

According to what was observed among the 25 positive results 
obtained, the main site of colonization by S. aureus was the nasal 
cavities, totaling 15 (60%) samples, four from academics who have 
contact with the hospital environment, and 11 from academics who 
have no contact with the hospital environment, presenting a profile 
similar to the study by Ribeiro et al,(27) mentioned previously, which 
presents a greater profile of colonization by S. aureus in the nasal 
cavities followed by the hands. Therefore, we can state that the data 
found are in agreement with the literature studied, in which the nasal 
cavities constitute the main site of colonization of S. aureus.

Through TSA, the presence of MRSA could be observed in eight 
of the samples analyzed. Among the MRSA samples, four were found 
in the nasal cavities, three found in students who attend the hospital 
environment and one found in a student who does not attend the 
hospital environment. The other four positive results refer to hand 
samples, three of which were found in academics who attend the 
hospital environment and one found in an academic who does not 
attend the hospital environment. Of the eight MRSA samples, five 
belonged to women, with three present in the nasal cavities and two 
present on hands, and three samples belonged to men, one present 
in the nasal cavity and two present on hands. As observed in the study 
by Ribeiro et al.,(27) two of the 39 students colonized by S. aureus had 
MRSA strains, with one student carrying MRSA in the nose and the 
other student carrying the strain on hands.

It can then be stated that the results found in the present study 
are similar to those found by most authors who researched S. aureus 

S. aureus MRSA
Nasal cavities Hands Nasal cavities Hands

Hospital Four (3.33%) Four (3.33%) Three (2.5%) Three (2.5%)
Community Eleven (9.16%) Six (5.0%) One (0.83%) One (0.83%)

Table 1. Distribution of S. aureus and MRSA strains among students who attend the hospital environment and students who do not attend 
the hospital environment.
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and its resistance mechanisms. Given these results, it is indisputable 
that it is necessary to perform systematic awareness measures in 
academia and professionals regarding the importance of correct 
hand washing in controlling infections acquired in the community 
and hospitals.

 CONCLUSION

The presence of MRSA was verified in eight (6.66%) of the 
120 samples analyzed. Among the eight samples analyzed, it was 
found that 6 (75%) belonged to students who attend the hospital 
environment, demonstrating a higher prevalence when compared 
to students who do not attend the hospital environment (25%).

According to the results observed, it is concluded that resistance 
to cefoxitin is already evident in community samples of S. aureus 
and deserves attention when admitting patients to hospitals since 
they could become reservoirs of the bacteria and thus colonize the 
professionals who deal with such patients.

It is clear that it is essential to adopt more effective control 
measures in the case of MRSA strains. It is worth highlighting that 
the awareness of health professionals and academics is essential for 
the prevention of hospital infections, paying attention to all proposed 
measures, from hand washing to the rational use of antimicrobials. 
Given this, it is important to remember that such mobilization must 
also extend to the community environment, due to the change in the 
epidemiological pattern of MRSA strains.
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