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MICROBIOLOGICAL ANALYSIS OF SURFACES IN TWO SECTORS OF A 

HOSPITAL IN NORTHWESTERN PAULISTA WITH A FOCUS ON THE DETECTION 

OF STAPHYLOCOCCUS AUREUS 
 

ABSTRACT 

Staphylococcus aureus is a common and virulent pathogen among healthcare-associated infections 

(HAIs), which can cause various diseases and includes antibiotic-resistant strains. The aim of this 

study was to analyze the presence of microbial contamination with a focus on S. aureus in the 

Intensive Care Unit (ICU) and Emergency Department (ED) sectors of a hospital in northwestern 

São Paulo. To do this, samples were taken from an isolation bed, a normal bed, the counter, a pen, 

and the door handles of the ED and ICU, before and immediately after cleaning the surfaces. The 

samples were transported in sterile BHI broth to the laboratory, where a 0.1 ml aliquot was 

inoculated into BHI agar and mannitol medium. After growth in an oven at 37 ◦C for 24-48 hours, 

the colonies indicative of S. aureus were subjected to the catalase, coagulase and Gram stain 

biochemical tests. The results indicated the presence of S. aureus in the ICU’s isolation bed, in the 

ED’s normal bed, and on the door handle and counter of the ICU before the rooms were cleaned. 

After they were cleaned by hospital staff, S. aureus colonies were found in the ICU’s normal bed, 

isolation bed, and counter and in the ED’s normal bed and counter. S. aureus was detected both 

before and after aseptic cleaning of surfaces, which demonstrates the need to implement more 

effective aseptic measures. The significant presence of S. aureus is a potential risk for both 

healthcare workers and patients, the latter being more susceptible to acquiring HAIs because they 

are immunocompromised. 

 

Keywords: Staphylococcus aureus. Healthcare-Associated Infections. Intensive Care Unit. 

Emergency Department. Asepsis. 

 

ANÁLISE MICROBIOLÓGICA DE SUPERFÍCIES EM DOIS SETORES DE UM 

HOSPITAL DO NOROESTE PAULISTA COM FOCO NA DETECÇÃO DE 

STAPHYLOCOCCUS AUREUS 
 

RESUMO 

Staphylococcus aureus é um patógeno comum e virulento em Infecções Relacionadas à 

Assistência à Saúde (IRAS), podendo ocasionar diversas enfermidades e apresentar cepas 

resistentes a antibióticos. O objetivo deste estudo foi analisar a presença de contaminação 

microbiana com foco no S. aureus em setores da Unidade de Terapia Intensiva (UTI) e Pronto 

Atendimento (PA) de um hospital do noroeste paulista. Para isso, amostras foram coletadas do 

leito de isolamento, leito comum, balcão, caneta e maçaneta do PA e UTI, antes e logo após a 

limpeza das superfícies. As amostras foram transportadas em caldo BHI estéril até o laboratório, 

no qual uma alíquota de 0,1 ml foi inoculada em meio BHI Agar e Manitol. Após crescimento em 

estufa a 37C por 24-48 horas, as colônias indicativas para S. aureus foram submetidas a provas 

bioquímicas de catalase, coagulase e coloração de gram. Os resultados indicaram a presença de S. 

aureus no leito de isolamento da UTI, leito comum do PA, maçaneta e balcão da UTI antes da 

limpeza dos locais. Após a limpeza pela equipe hospitalar, foram encontradas colônias de S. aureus 

no leito comum, leito de isolamento e balcão da UTI, no leito comum e balcão do PA. Foi possível 

verificar a presença de S. aureus tanto antes como depois da assepsia das superfícies pela equipe 

de limpeza, evidenciando a necessidade de implementação de medidas assépticas mais eficazes. 

A notável presença de S. aureus pode ocasionar riscos tanto para os profissionais da saúde, quanto 

para os pacientes, já que estes estão em situação de imunocomprometimento e mais suscetíveis a 

adquirir IRAS. 

 

Palavras-chave: Staphylococcus aureus. Infecções relacionadas à assistência à saúde. Unidade de 

Terapia intensiva. Pronto atendimento. Assepsia. 
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1 INTRODUCTION 

 

Healthcare-associated infections (HAIs) are defined as infections acquired by clients 

who are receiving treatment for other conditions in healthcare facilities. These infections were 

not present at the time of the client's admission, but were acquired during the course of care and 

stay in the health unit. According to the Centers for Disease Control and Prevention (CDC), in 

a single day, around 1 in 25 hospital clients acquires a HAI (TORTORA et al., 2017). According 

to the National Health Surveillance Agency (ANVISA) (2017), intensive programs of HAI 

prevention and control in Brazil should consist of an efficient approach to controlling the spread 

of microbial resistance in the hospital environment.  

The main routes of transmission of HAIs are through direct contact between healthcare 

workers and patients or between patients and through indirect contact via fomites or ventilation 

systems. HAIs can also come from an endogenous source, i.e. from patients themselves when 

asepsis fails. Many diagnostic and therapeutic procedures in hospitals promote the transmission 

of infections by fomites such as urinary and intravenous catheters, respiratory devices, needles, 

and surgical bandages (TORTORA et al., 2017). 

Recognizing and controlling infectious microorganisms in healthcare facilities is 

extremely important for the entire team of professionals and for the patients who visit these 

facilities (ANVISA, 2017). HAIs are caused by various infectious agents that are often resistant 

to antibiotics, and lead to extended periods of hospitalization, increased costs for the health 

system, patients, and families, and sometimes death (ANVISA, 2017). 

The genus Staphylococcus, belonging to the Staphylococcaceae family, stands out in 

HAIs due to its pathogenic potential and high mortality rate. S. aureus is the most common 

species of the genus to cause HAIs, and also the most virulent, being responsible for more than 

30% of hospital-acquired infections (MARQUES et al., 2017). According to Alvarez and 

Mimica (2012), S. aureus can cause simple ailments such as pimples, boils, and cellulitis to 

more severe infections such as pneumonia, meningitis, endocarditis, toxic shock syndrome, 

scalded skin syndrome, and septicemia.  

 It is of note that, due to its physiological and morphological characteristics, S. aureus 

is considered the most versatile of human pathogens (FARKAS et al., 2019) because it has a 

high capacity for cell adhesion, for evading the immune response, for nutrient uptake, and for 

the production of toxins and enzymes that degrade antibiotics (SANTOS et al., 2007). 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
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The first records of outbreaks caused by S. aureus, which had become resistant to 

penicillin in hospital settings, were reported in the 1950s. In the following decade, the first case 

of methicillin-resistant S. aureus (MRSA) appeared, leading to a pandemic at the end of the 

1970s, with vancomycin being the antibiotic of choice for these strains. The first case of total 

S. aureus resistance to vancomycin was described in 2002 in the United States (GOMES; 

WARD; LAPLANTE, 2015). In this context, antibiotic-resistant bacteria have become an 

extensive problem for global health (TORTORA et al., 2017). 

Epidemiological data show a growing increase in cases of HAIs in the country and 

worldwide, whuch increase treatment costs and the constant need for surveillance teams and 

increased attention to asepsis (FOGLIA; FRASER; ELWARD, 2007; LIMA et al. 2015).  Felix 

et al. (1995) conducted a nationwide study to determine the occurrence of HAIs in Brazilian 

hospitals and reported a 15% prevalence in 99 tertiary hospitals. In 2001, ANVISA began a 

diagnosis of HAI control in Brazil, which revealed structural problems for infection control 

because one third of Brazilian hospitals did not have a microbiology laboratory, 46% of which 

were in the Northeast and 24% in the Southeast (SANTOS et al. 2005).  

In 2010, ANVISA set up a surveillance system for primary bloodstream infections 

associated with central venous catheters. Data obtained two years later showed an incidence of 

5.7 per 1,000 central venous catheters per day in adult ICUs, according to laboratory criteria, 

and the main etiological agent was coagulase-negative Staphylococcus (ANVISA, 2011). 

The potential of S. aureus to cause HAIs warrants obtaining scientific knowledge about 

the ecological, pathological, physiological, and epidemiological colonization of resistance of 

this species, as well as monitoring its presence in healthcare environments (NASCIMENTO, 

2014).  

The aim of this study was to analyze the presence of microbial contamination on 

surfaces, with a focus on S. aureus, in two hospital settings, the ICU and the ED, to evaluate 

the effectiveness of antisepsis protocols and assess the safety of patients, health professionals, 

and other staff. 

 

2 METHOD 

 

This was an experimental field study conducted in a hospital located in the interior of 

the state of São Paulo, where samples were taken from surfaces susceptible to contamination in 

two sectors, the ICU and ED, namely from the counter, a ballpoint pen of the ward, the door 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
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handle for accessing the rooms, a normal bed, and an isolation bed. The samples were collected 

before and immediately after cleaning in both sectors.  

Three separate collections were performed in the ED and ICU of a hospital in the interior 

of São Paulo. The first collection was performed after cleaning and the second and third 

collections were performed before and just after cleaning, respectively. The collection sites 

were a normal bed in the ED, a common bed and an isolation bed in the ICU, the counters in 

the ED and ICU, pens of the ED and ICU nursing assistants, and door handles in the ED and 

ICU, totaling 10 samples in each collection. 

The samples were collected using sterile swabs. These were placed in the solution for 

twenty seconds, which was then transferred to test tubes containing 1 mL of brain heart infusion 

(BHI) agar for transportation in a cooled container. In a laminar flow hood, an aliquot of 0.1 

mL from each tube was inoculated onto mannitol salt agar (medium selective and differential 

for S. aureus) and BHI-Agar (for aerobic and anaerobic bacteria and fungi).  The plates were 

incubated at 37 C for 24 to 48 hours and then analyzed for colony shape and color and number 

of colony-forming units (CFUs).  

Colonies indicative of S. aureus (change in color of the mannitol medium) were 

subjected to catalase and coagulase biochemical tests and Gram staining to confirm the species, 

which are referred to as qualitative analyses. The catalase test was performed using 10-volume 

hydrogen peroxide on samples of the colony on a histological slide. The presence of air bubbles 

was indicative of positivity. The coagulase test was performed by mixing 0.2 mL of the broth 

with suspected colony growth with 0.5 mL of coagulase (Laborclin®) and incubating at 37 C 

to visualize clot formation.  

For the quantitative assessment of the microbial population, the number of CFUs was 

counted using a mechanical counter. All data were analyzed descriptively, allowing an 

understanding of the characteristics of the collection sites before and after cleaning. In this 

study, the data was organized, summarized, and interpreted using count metrics, namely simple 

and relative frequency and visual representations.  

 

3 RESULTS AND DISCUSSION 

 

Table 1 shows the number of CFUs obtained in the mannitol salt agar and BHI-agar 

media in the first collection performed before the rooms were cleaned. The presence of S. 

aureus, confirmed by Gram staining and biochemical tests, was detected in the isolation beds 

and normal beds in the ED and ICU. S. aureus was also found on the counter in the ED. With 

regard to contamination, the highest CFU numbers were obtained in the normal beds of the two 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
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environments, on the counter of the ED and on the pen of the ICU, a finding that may be related 

to the flow of use and handling.  

 

Table 1 - Colony-forming units obtained from hospital surfaces in two different culture media and 

presence of S. aureus confirmed by biochemical tests after differentiation in mannitol 

medium.  

Surfaces  
CFU/ mannitol 

medium 
CFU/BHI medium 

Presence of S. aureus / 

Mannitol medium 

Isolation bed ED 1 2 + 

Isolation bed ICU 22 16 + 

Normal bed ED  47 40 + 

Normal bed ICU  18 54 + 

Counter ED  47 14 + 

Counter ICU  3 5 - 

Pen ED  2 4 - 

Pen ICU  24 50 - 

Door handle ED  2 5 - 

Door handle ICU 1 11 - 

TOTAL  167 201  

ED: emergency department. ICU: intensive care unit.  

Source: By the authors. 

 

Tables 2 and 3 show the number of CFUs on the surfaces before and after cleaning in 

two subsequent samples taken in the ED. The samples showed the presence of microorganisms 

in all the analyzed environments. 

  
Table 2 - Colony-forming units obtained from hospital surfaces in two different culture media in the 

emergency department (ED) before and after cleaning by hospital staff.  
 Mannitol BHI 

 Period Counting % Counting % 

Isolation bed ED 
Before 5 42 3 33 

After 10 38 9 9 

Normal bed ED  
Before 3 25 4 44 

After 11 42 0 0 

Counter ED 
Before 4 33 0 0 

After 4 15 35 35 

Pen ED 
Before 0 0 0 0 

After 1 4 32 32 

Door handle ED 
Before 0 0 2 22 

After 0 0 24 24 

Total   38  109  

Source: By the authors. 
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Table 3 - Frequency of CFU in the intensive care unit (ICU) before and after cleaning by hospital staff.  

 Mannitol BHI 

 Period Count % Count % 

Isolation bed ICU 
Before 15 11 8 5 

After 5 11 47 30 

Normal bed ICU 
Before 40 29 55 35 

After 20 45 15 9 

Counter ICU 
Before 80 58 80 52 

After 17 39 55 35 

Pen ICU 
Before 1 1 0 0 

After 0 0 1 1 

Door handle ICU 
Before 3 2 12 8 

After 2 5 41 26 

Total  183  314  

Source: By the authors. 

 

BHI medium is non-selective, i.e. it allows both gram-positive and gram-negative 

bacteria to grow, while mannitol medium is selective for salt-tolerant gram-positive cocci 

(mainly Staphylococcus).  

Although in the ICU there was less movement of people, there was also significant 

contamination of surfaces. 

Considering the samples from the ED after the rooms were cleaned, the highest CFU 

counts were obtained in the isolation bed (19 CFUs), normal bed (11 CFUs), counter (39 CFUs), 

pen (33 CFUs), and door handle (34 CFUs) (Figure 1). It is of note that the collections were 

performed on different days, so there may have been greater movement of people at any of the 

collections.  

  

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
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Figure 1- Comparison of the number of CFUs before and after the surfaces in the emergency department 

(ED) were cleaned 

 
Source: By the authors. 

 

 

Considering the ICU samples, contamination was detected in the isolation bed (52 

CFUs), normal bed (35 CFUs), counter (72 CFUs), pen (1 CFUs) and door handle (43 CFUs). 

However, after cleaning the environment, the highest CFU count was obtained only in the 

normal bed and on the door handle.  

 

Figure 2- Comparison of the number of CFUs before and after cleaning 

 
Source: By the authors. 

 

Table 4 shows the contamination of the beds in qualitative terms, i.e. the presence of S. 

aureus was assessed in the evaluated periods, namely before and after disinfection, and 
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contamination was found in the normal bed of the ED before and after cleaning. In the ICU, the 

isolation bed was contaminated by S. aureus before and after cleaning, the common bed was 

contaminated after cleaning, and contamination of the door handle was reduced after cleaning. 

 

Table 4- Staphylococcus aureus contamination in the emergency department (ED) and intensive care 

unit (ICU) before and after cleaning the analyzed surfaces.  

Analyzed surfaces ED ICU 

Before After Before After 

Isolation bed - - + + 

Normal bed + + - + 

Counter - - - - 

Pen - - - - 

Door handle - - + - 

Total Positives 1 (20%) 1 (20%) 2 (40%) 2 (40%) 

Source: By the authors. 

 

The presence of S. aureus on the surfaces was confirmed both by the differential staining 

pattern in mannitol salt agar (Figure 3) and by biochemical tests for catalase and coagulase 

(Figure 4). Mannitol medium is differential for S. aureus because the bacterium causes the color 

of the medium to change by altering in pH, and the presence of S. aureus has been shown in 

recent cultures (LEVINSON, 2016).  

 

Figure 3- Appearance of the S. aureus colony in mannitol salt 

agar. A change in the color of the medium is 

observed. 

 
Source: By the authors. 

 

The catalase test allows differentiating the Staphylococcus genus from the 

Streptococcus genus, because all Staphylococcus are catalase positive while Streptococcus do 

not have the catalase enzyme and are therefore catalase negative. The presence of catalase is an 
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adaptive advantage of the group as it allows it to survive the oxidative reactions caused by 

phagocytes as a defense strategy (LEVISON, 2010).  

 

Figure 4- Results of the catalase (A) and coagulase (B) 

biochemical tests confirming the presence of S. 

aureus in the suspect samples.  

 
Source: By the authors. 

 

The coagulase test distinguishes between species of the Staphylococcus genus, because 

S. aureus is the only species of the genus that induces clot formation when incubated with blood 

or serum. The formation of clots around its colonies during infection hinders the action of the 

host's immune system, being an important virulence factor of the bacterium (FARKAS et al., 

2019). The catalase and coagulase biochemical tests, associated with the differential appearance 

in mannitol medium, are confirmatory laboratory diagnosis for S. aureus (ZURITA; MEJIA; 

GUZMAN-BLANCO, 2010).  

Gram staining confirmed the identification, showing gram-positive cocci in the shape 

of a cluster, making it another presumptive method of diagnosis. 

The results show that S. aureus was detected on the ICU access door handle before 

cleaning and was eliminated from the door after cleaning. However, after cleaning, S. aureus 

remained present in the ICU’s isolation bed, in the ED’s normal bed, and in one sample from 

the ICU’s normal bed (Table 3).  

Antisepsis in healthcare environments aims to reduce and/or eliminate microorganisms 

from the environment to promote the health of patients and professionals working there, as well 

as prevent HAI-s (GARCIA et al., 2019).  

In Brazil, the regulation of biocides is the responsibility of the Ministry of Health, 

through the Household Sanitizers Division (DISAD), which deals with sanitizers and 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
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disinfectants, and the Medicines Division (DIMED), which regulates antiseptics. According to 

Ordinance no. 2.616/98 of ANVISA, which determines the guidelines and standards for the 

prevention and control of hospital-acquired infections (BRASIL, 1998), the use of antiseptics, 

disinfectants, and sterilizers in health services should be guided by the provisions of Ordinance 

No. 15, of August 23, 1988, of the Health Surveillance Secretariat (SVS) of the Ministry of 

Health (MS) and by the publication “Processing of Objects and Surfaces in Health Facilities” 

(“Processamento de Artigos e Superfícies em Estabelecimentos de Saúde”)  of the MS of 1994, 

or others that complement or replace them (REIS et al., 2011). 

An enquiry about the hospital’s cleanliness to the Hospital Infection Control 

Commission (CCIH) of the institution showed that it follows the standard operating procedures 

(POP) based on ANVISA Ordinance No. 2.616-98, which is updated every three years 

(BRAZIL, 1998).  

S. aureus is one of the microorganisms most associated with HAIs, with high levels of 

morbidity and mortality (SOUSA et al., 2016; VALADÃO; MIKALOUSKI, 2018) because it 

produces toxins that facilitate the rupture of epidermal barriers, it has mechanisms to neutralize 

phagocytosis and the cellular immune response, and some strains are resistant to multiple 

antibiotics (ALBUQUERQUE et al., 2013; SOUZA; FEILSTRECKER; HUBNER, 2015). Its 

presence in the hospital unit is therefore worrying, especially in the ICU environment, which is 

specialized in the care of patients with severe clinical conditions and often 

immunocompromised (SANTOS, 2007; SANTOS; RIBEIRO, 2016). The presence of the 

pathogen combined with antibiotic therapy and immunocompromisation pose the risk of serious 

infection (MUNDIM et al., 2008).  

The presence of S. aureus on the surfaces analyzed is probably associated with their 

contact with the skin of patients, staff, and visitors. Several studies have demonstrated the 

presence of the pathogen on the hands of these individuals (MOREIRA; SANTOS; BEDENDO, 

2013) and found a percentage of occurrence of the pathogen of 67.39% on the hands of patients 

and of 61.54% on the hands of hospital staff. Moura et al. (2011) found a prevalence of S. 

aureus in 17.7% of nursing professionals, with 2.5% of the strains being resistant to methicillin. 

It is therefore essential to control this microorganism in the hospital setting, through 

preventive measures and appropriate practices guided by ANVISA, to avoid the occurrence of 

HAIs and guarantee the safety of the patients and all healthcare staff. 
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4 CONCLUSION 

 

It can be concluded that the detection of S. aureus in both the ED and the ICU poses 

risks for both healthcare professionals and patients, because the latter are immunocompromised 

and thus at greater risk of acquiring HAIs. Therefore, based on the presented data, we emphasize 

the importance of testing for Staphylococcus aureus on hospital surfaces and the need to review 

the cleaning protocols and the practices to achieve asepsis in the institution. 

 

REFERENCES 

 

ALBUQUERQUE, A. M. de. et al. Cross-infection in the intensive care unit in the light of the 

literature. Revista de Ciências da Saúde Nova Esperança, v. 11, n. 1, p. 81–90, 2013. 

Available at: https://revista.facene.com.br/index.php/revistane/article/view/422. 

 

ALVAREZ, P. A.; MIMICA, M. J. Toxic shock syndrome. Arq Med Hosp Fac Cienc Med 

Santa Casa São Paulo, v. 57, n. 2, p. 81-4, 2012. Available at: 

https://arquivosmedicos.fcmsantacasasp.edu.br/index.php/AMSCSP/article/view/286.  

 

ANVISA - National Health Surveillance Agency. Patient Safety and Quality in Health 

Services Bulletin No. 17: evaluation of national indicators of health care-related infections 

(HAIs) and microbial resistance in 2017. Available at: https://www.gov.br/anvisa/pt-

br/centraisdeconteudo/publicacoes/servicosdesaude/boletim-seguranca-do-paciente/boletim-

seguranca-do-paciente-e-qualidade-em-servicos-de-saude-n-17.pdf/view.  

 

ANVISA - National Health Surveillance Agency. National Plan for the Prevention and 

Control of Microbial Resistance in Health Services. Brasília, 2017. Available at: 

https://www.gov.br/anvisa/pt-

br/centraisdeconteudo/publicacoes/servicosdesaude/publicacoes/plano-nacional-para-a-

prevencao-e-o-controle-da-resistencia-microbiana-nos-servicos-de-saude.pdf.  

 

ANVISA - National Health Surveillance Agency. Patient safety and quality of care in health 

services. Brasília, 2011. Newsletter. v. 1, n. 2, p. 1-11, 2011. Available at: 

https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/servicosdesaude/boletim-

seguranca-do-paciente/boletim-seguranca-do-paciente-e-qualidade-em-servicos-de-saude-no-

02-jan-jul-de-2011.pdf. 

 

BRASIL. Ministry of Health. Office of the Minister. Ordinance No. 2.616, of May 12, 1998. 

Official Gazette of the Federative Republic of Brazil, Executive Branch, Brasília, DF, 

1998. Available at: 

https://bvsms.saude.gov.br/bvs/saudelegis/gm/1998/prt2616_12_05_1998.html.  

 

FARKAS, A. Z. et al. Structure, Mechanical, and Lytic Stability of Fibrin and Plasma 

Coagulum Generated by Staphylocoagulase From Staphylococcus aureus. Frontiers in 

Immunology, v. 10, 2019. Available at: https://doi.org/10.3389/fimmu.2019.02967. Accessed 

on 15/11/2022.  

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/


  12 

 

Unifunec Scientific Multidisciplinary 

ISSN 2763-5783  

DOI: https://doi.org/10.24980/ucm.v12i14.5984   
 

 

 
Unifunec Cient. Mult., v.12, n.14, jan./dec. 2023. 

 

FELIX, J.Q. et al. Brazilian Study of the Magnitude of Hospital Infections in Tertiary 

Hospitals. Revista do controle de infecção hospitalar, v. 2, n. 2, p. 11-24, 1995. Available 

at: https://biblat.unam.mx/pt/revista/revista-do-controle-de-infeccao-

hospitalar/articulo/estudo-brasilerio-da-magnitude-das-infeccoes-hospitalares-em-hospitais-

terciarios. 

 

FOGLIA, E. E.; FRASER, V. J.; ELWARD, A. M. Effect of nosocomial infections due to 

antibiotic-resistant organisms on length of stay and mortality in the pediatric intensive care 

unit. Infect Control Hosp Epidemiol. v. 28, n. 3, p. 299-306, 2007. Available at: 

https://doi.org/10.1086/512628. Accessed at: 25/09/2022.  

 

GARCIA, P. G. et. al. Bacteria in taps in a Brazilian general hospital. Revista Médica de 

Minas Gerais, v. 29, e-2009, p. 1-6, 2019. Disponível em: https://dx.doi.org/10.5935/2238-

3182.20190005. Accessed at: 14/11/2022. 

 

GOMES, D. M.; WARD, K. E.; LAPLANTE, K. L. Clinical Implications of Vancomycin 

Heteroresistant and Intermediately Susceptible Staphylococcus aureus. Pharmacoterapy, 

v.35, n. 4, p. 424-432, 2015. Available at: https://doi.org/10.1002/phar.1577.  

 

LEVINSON, W. Medical microbiology and immunology. 13. ed. Porto Alegre, RS: 

AMGH; 2016. 

 

LIMA, M. F. P. et al. Staphylococcus aureus and hospital-acquired infections - literature 

review. Uningá Review, v. 21, n. 1, p. 32-39, 2015. Available at: 

https://revista.uninga.br/uningareviews/article/view/1616. Accessed at: 20/07/2021. 

 

MARQUES, V. F. et al. Biofilm production and beta-lactamic resistance in Brazilian 

Staphylococcus aureus isolates from bovine mastitis. Brazilian Journal of Microbiology, v. 

48, n. 1, p. 118-124, 2017. Available at: https://doi.org/10.1016/j.bjm.2016.10.001. Accessed 

at: 02/11/2022.  

 

MOREIRA, A. C. M. G.; SANTOS, R. R. dos.; BEDENDO, J. Prevalence and sensitivity 

profile of Staphylococcus aureus isolated from patients and nursing staff. Ciência, Cuidado e 

Saúde, v. 12, n. 3, p. 574-581, 2013. Available at: 

https://doi.org/10.4025/ciencuidsaude.v12i3.17609. Accessed on 10/10/2022.  

 

MOURA, J. P. de. et. al. Colonization of nursing professionals by Staphylococcus aureus. 

Revista Latino-Americana de Enfermagem, v. 19, n. 2, p. 325–331, 2011. Disponível em: 

https://doi.org/10.1590/S0104-11692011000200014. Accessed at: 10/10/2022.  

 

MUNDIM, G. J. et al. Evaluation of the presence of Staphylococcus aureus in the beds of the 

Intensive Care Center of the Triângulo Mineiro Medical School Hospital, in relation to the 

position on the mattress before and after cleaning. Revista da Sociedade Brasileira de 

Medicina Tropical, v. 36, n. 6, p. 685–688, 2003. Disponível em: 

https://doi.org/10.1590/S0037-86822003000600007. Accessed at: 20/07/2021. 

 

NASCIMENTO, T. C. Epidemiological, physiological and molecular aspects of oxacillin 

resistance in Staphylococcus aureus and evaluation of its susceptibility to new synthetic 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/


  13 

 

Unifunec Scientific Multidisciplinary 

ISSN 2763-5783  

DOI: https://doi.org/10.24980/ucm.v12i14.5984   
 

 

 
Unifunec Cient. Mult., v.12, n.14, jan./dec. 2023. 

molecules. 2014. 178 f. Dissertation (PhD in Brazilian Health) - Postgraduate Program in 

Health/Brazilian Health. Universidade Federal de Juiz de Fora, Minas Gerais, 2014. Available 

at: https://repositorio.ufjf.br/jspui/handle/ufjf/464. Accessed at: 30/07/2021. 

 

REIS, L. M. dos. et al. Evaluation of the antimicrobial activity of antiseptics and disinfectants 

used in a public health service. Revista Brasileira de Enfermagem, v. 64, n. 5, p. 870–875, 

2011. Disponível em: https://doi.org/10.1590/S0034-71672011000500011.  

 

SANTOS et. al. Diagnosis of hospital infection control in Brazil. National Health 

Surveillance Agency (ANVISA-BR). Brasília - DF. p. 1-19, 2005. Disponível em: 

http://antigo.anvisa.gov.br/documents/33852/271855/Diagn%C3%B3stico+do+Controle+de+

Infec%C3%A7%C3%A3o+Hospitalar+no+Brasil/56b863d5-eb35-4416-bf82-

fe1cd200c8eb?version=1.0. Accessed at: 25/11/2022. 

 

SANTOS, A. L.dos. et al. Staphylococcus aureus: visiting a strain of hospital importance. 

Brazilian Journal of Pathology and Laboratory Medicine, v. 43, n. 6, p. 413–423, 2007. 

Disponível em: https://doi.org/10.1590/S1676-24442007000600005.  

 

SANTOS, M. C.; RIBEIRO, M. Bacteria of clinical relevance and their resistance 

mechanisms in the context of health care-related infections (HAIs). Revista Científica UMC, 

Mogi das Cruzes, v. 1, n. 1, 2016. Available at: 

http://seer.umc.br/index.php/revistaumc/issue/download/4/8. 

 

SOUSA, D. M. et al. Resistant Staphylococcus aureus infection in intensive care units: an 

integrative review. Revista de enfermagem UFPE, v. 10, n. 4, p. 1315-1323, 2016. 

Disponível em: https://doi.org/10.5205/1981-8963-v10i4a11119p1315-1323-2016. 

 

SOUZA, F. C.; FEILSTRECKER, S.; HUBNER, I. B. Scalded skin syndrome: case report. 

Boletim Científico Pediatria. v. 4, n. 2, p. 49-51. 2015. Available at: 

https://www.sprs.com.br/sprs2013/bancoimg/160107101739bcped_v4_n2_a6.pdf. 

 

ZURITA, J.; MEJÍA, C.; GUZMÁN-BLANCO, M. Diagnosis and susceptibility testing of 

methicillin-resistant Staphylococcus aureus in Latin America. Brazilian Journal of 

Infectious Diseases, Salvador, v. 14, supl. 2, p. 97–106, 2010. Disponível em: 

https://doi.org/10.1590/S1413-86702010000800005. Accessed at: 12/11/2022. 

 

TORTORA, G. J; FUNKE, B. R; CASE, C. L. Microbiology. 12th edition. Artmed Editora 

ltda, 2017. 

 

VALADÃO, F. C.; MIKALOUSKI, U. Microbiological analysis in health units: 

Staphylococcus aureus. Terra & Cultura magazine: Cadernos de Ensino e Pesquisa, v. 34, 

n. 66, p. 36-46, 2018. Available at: 

http://periodicos.unifil.br/index.php/Revistateste/article/view/320. Accessed at: 20/07/2021. 

https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/

