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Staphylococcus aureus is the main human pathogen that colonizes individualsin general population. The objective
of the study was evaluate the epidemiological and sensitivity profile of S. aureus lineage, isolated in health care
wor kers (HCW) of a University Hospital in Pernambuco state, Brazil. Biological samples of handsand nasal cavities
were sown in agar sheep blood. Colonies under suspicion of being S. aureus were identified using Gram staining,
catalase test and coagulase, mannitol-salty agar fermentation and DNAse agar. The resistance to mupirocin was
analyzed through the Kirby Bauer technique. In relation to methicillin and vancomycin the deter mination was by
the minimum inhibitory concentration method (E-test). From the 202 HCW evaluated, 52 were colonized by S.
aureus (25,7%). Thefactorsassociated to the colonization by S. aureuswere: age-group, professional category, use of
individual protection equipments (frequency and numbers). All S. aureusisolate lineages wer e sensitive to mupirocin
and vancomycin, and three of them were identified as methicillin-resistant. The prevalence of MSSA and MRSA
among HCW was consider ed low and was below theresultsdescribed in theliterature. Theisolate S. aureuslineages

have shown low resistance profile.
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Nosocomial infections represent an important public health
problem and they possess multifactor etiology [1]. Inrelationto
themicroorganismsthat cause these infections, one can say that
this profile has changed over the years. From the decade of the
80s, the Gram-positive microorganisms, especially the
Saphyl ococcusaureus, have emerged asmain causes of hospital
infections. This Gram-positive group (S aureus, the coagulase-
negative staphylococcus, Enterococcus ssp), in the decade of
the 90, wasaready responsiblefor 34% of hospitd infections[2].

Another important factor in the context of nosocomial
infectionsisthetransmission chaininthe hospital environment
[2]. Studies pointsout that thetransference of microorganisms
among individuals who circulate in hospital environments
(patients and professionals) represents a risk factor for the
development of these infections by the patient. In a study
performed with 292 nurses aides and nursetechnicians, it was
found aprevalence of approximately 42% individuascolonized
by S. aureuslineages[3].

Because of this, considering therelevance of S. aureusas
an important pathogen associated to nosocomial infections,
and studiesthat provide data about the colonization of health
staff is scarce, especialy related with diverse category of
health care workers, the present paper intended to evaluate
the prevalence of colonization by S. aureus Methicillin-
Resistant (MRSA) among health staff of an University
Hospital in Pernambuco state, Brazil.
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Material and M ethods
Study Design and Population

It wasatransversal, in which, health careworkers (HCW)
from surgical wards, intensive care unit (ICU), hemodyalisis
and nephrology units, of the University Hospital of
Pernambuco were evaluated in the period of March to July
2007. This study was approved by the Ethics Committee on
Research from the Federal University of Pernambuco—CAAE
N°0275.0.172.000-06. All participantswereinformed about the
objectivesof thework and, after signing the Freeand Informed
Consent Term, biological sampleswere colleted and aspecific
guestionnaire was applied. The questionnaire evaluated the
following variables: age-group, gender, professional activity,
working sector, working shift, length of timeinthe profession,
useof individual protection equipment (IPES), number of IPES
and number of hospitalsin which they work.

Collect of Samplesand Laboratorial Methods

The biological samples of hands and nasal cavity were
obtained using sterile swabs. They were taken to the
laboratory in tubes containing Brain Heart Infusion (BHI),
and cultivated in agar sheep blood at 5% and incubated at
35°Cfor 24 hours. After thisperiod, colonieswere characterized
as S. aureus were identified using the Gram stain, catalase
test and coagulase proof in tube, being the reading of this
latter performed after 4 and 24 hours. It also, theidentification
was performed by mannitol-salty agar fermentation and
DNAse agar. The susceptibility/resistance to mupirocin was
determined by thetechnique of disc diffusioninagar Mueller-
Hinton (Kirby Bauer) using discswith concentration of 5ig of
the substance (Oxoid Brasil®). In relation to methicillin and
vancomycin, the determination of the sensitivity was
performed by the minimum inhibitory concentration method
(E-test—Probac do Brasil®).
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Statistical Analysis

Thedatacollected were stored and analysed using version
6.04d of the Epi Info software package (Center for Disease
Control and Prevention, Atlanta, GA). Statistical comparisons
were made using oddsratios, whenever appropriate. A pvalue
of <0.05wasconsidered indicative of astatistically significant
difference.

Results

In this study, it was evaluated 404 biological samples
obtained from the hands and anterior nasal region of 202
health care workers. S. aureus was isolated in 59 samples,
showing aprevalence of 25.7% (52/202) of colonized health
staff. From the 52 HCW, 3.5% presented exclusive colonization
on the hands, 18.7% presented exclusive colonization in the
nasal cavity, and 3.5% of the individuals presented
colonizationin both sites. Inrelation to the evaluated anatomic
sites, a greater colonization rate was observed in the nasal
cavity (18.7%). On the hands, the prevalence decreases to
three HCW (5%).

Thefactorsassociated with S. aureus col onization among
HCW are: age, professional category, frequency of use and
number of IPEsused (Table 1).

Fromthe HCW studied, threewere colonized by S aureus
methicillin-resistant. From these individuals, two were from
neonatal ICU and onefromthe surgical ward. All of themwere
nurse technicians, over 28 years old, work in more than two
hospitals, and had been in the sector for over three years. In
relation to the use of 1PEs, they use them, sporadically.

All S. aureus lineages found were sensitive to mupirocin
and vancomycin.

Discussion

There is evidence that MRSA carriers contribute for the
development of infections by such microorganism and that
active surveillance leads to a significant and sustained
reductionin MRSA acquisition [4].

Routine screening of HCWs with the objective to detect
MRSA colonization or infection is associated with high cost,
possible stigmatization of carriers and there is no consensus
related the screening best time. The Centers for Disease
Control and Prevention has recommended culturing personnel
who areimplicated asthe source of MRSA transmission based
onepidemiological data[5].

The prevalence of colonization of Saureus found in this
study waslow, although, agreewith Santos’ findings[6], who
evaluating nursing students, has found a prevalence of
colonizationin thenasal cavity and hands of 45.7% and 27%,
respectively, demonstrating that the nasal cavity, between
the evaluated anatomic sites, isthe areathat presentsahigher
colonization. Such finding is probably due to the fact that as
hands are washed more frequently, it hinders the
microorganisminstallation.

Taking into account just the MRSA lineages, the
prevalence of colonization decreases from 25, (7%) to 1.5%,

once, from the 202 evaluated individuals, only three were
MRSA. This rate is considered low, once in the evaluated
hospital, previous studies performed with patients have
demonstrated aprevalence of individualsinfected by S aureus
methicillin resistant of 32.8% [7]. Recent studies showed that
the prevalence of MRSA colonization among health staff
changes according to thelocation and with the characteristics
of eachinstitution. For instance, in aSloveniainstitution, the
prevalencewasof 2.6% [8].Asto Eveillard et a. [9] findings,
the percentage found was of 6,2% and the Wang et al. [10]
studiesverified arate of 8.3%. In Brazil, aresearch performed
by Prado-Palos, in 2006, has made evident, in a health
institution of Goiania, a prevalence of colonization of 9.7%
[11]. These results contrast with other studies that observed
higher colonization, varying from 17%t040%[12].

All health staff colonized by MRSA werenursetechnicians
and the characteristics presented by them contribute to the
installation of microorganisms, they worked in morethan one
hospital, spent more time in contact with patients potentially
infected or colonized, aswell as, used | PEs sporadically. This
result corroborates the study previously mentioned, which
has shown that among health staff colonized by MRSA, the
nursing technicians are the most taken ones, with aprevalence
of 61.5% [11] and also, studies performed in a university
hospital, which have demonstrated a colonization rate of
38.2% of nursing technicians colonized [13]. It isimportant to
highlight that such results place these professionals in a
critical situation, demanding more adhesion from them to the
standard-precautious as, for instance, the sanitation of the
hands being done with more frequency, and the constant use
of EIPsduring clinical procedures.

Inthisstudy, femaleindividuaswere more colonized when
compared to male ones. Neverthel ess, thisdifference was not
statistically significant, indicating that in this situation, gender
has not presented any association with the colonization by S.
aureus (p>0.05). In relation to age-group, one can observe
that individuals that belonged to the age-group of 20 to 28
years old, group with a higher prevalence of colonization
(33.9%), presented, approximately, 3.5 timesgrester probability
of being colonized (Cl 95% 1.25-10.20) when compared to the
age-group that presented lower prevalence, individuals with
33to44 yearsold (12.7%). Thisdifferencewasnot significant
(p=0.01).

In relation to the professional category, one can observe
that to develop activities like respiratory therapists or
laboratory technicians represent a risk factor for the
colonization by S. aureus. These individual possesses 4.57
times greater probability of being colonized when compared
to doctors, reference group (p = 0.05). Physicians have
presented the lowest prevalence of colonization (17.9%),
followed by the nursing staff, which, include registered nurses
and nurse technicians with, approximately, 26%. In general,
researches that report to this theme, do not include in their
study group, professionals who are not doctors, nurses or
nurse technicians, making it difficult to evaluate,

www.bjid.com.br



506 Risk Factors of Saphylococcus aureusin Health Care Workers BJID 2008; 12 (December)

Table 1. Factors associated to colonization by Saphylococcus aureus, in health care workers of the University Hospital of
Pernambuco state, Brazil, from March to July of 2007.

Variables N % Coalonized Non colonized OR (C195%) p
N % N %
Gender
Malet K9] 178 8 22 2 778 1
Femde 166 82 v\ 265 12 735 126 (0.50-3.29) 0.75
Age(years)
20|-28 62 0.7 21 339 1 66.1 351 (1.25-10.20) 0.01*
28|-33 N 203 1 2.3 2 70.7 284 (0.909.13) 008
33|44t 5% 2712 7 127 48 873 1
>44 44 218 12 273 K7 727 257 (0.82-8.21) o1
Professional Activity
Doctorst 0 193 7 179 74 821 1
Nurses vie] 24.3 13 265 b 735 165 (053-5.28) 048
Nurse Technicians 102 505 26 255 76 745 156 (0.57-4.43) 046
Others (respiratory © 59 6 50.0 6 50.0 457 (0.93-2349) 0.05*
therapists and lab
technician)
Sector
ICUs! & 426 21 244 6 756 1
Surgical wards &4 416 2 262 62 738 110 (052-2.32) 092
Nephrology/ K% 158 9 281 3 719 121 (0.44-3.30) 0.86
HemodialysisUnit
Shift
Night? v} 218 9 205 <) 795 1
Day 158 782 3 272 115 728 145 (0.60-3.59) 047
Length of timein the profession (years)
0}-7 t2¢] 411 5 301 8 69.9 175 (0.78-3.98) 0.19
714 48 238 13 271 <) 729 151 (059-391) 047
> 14 71 k1 14 197 57 80.3 1
Length of timein thesector (years)
0}-2 7 3H1 24 338 47 66.2 227 (0.88-5.99) 0.09
2|5 48 238 © 250 b 7.0 148 (051-4.38) 058
5} 15 vie] 24.3 9 184 0 8L6 1
>15 7} 168 7 206 27 794 115 (0.33-3.93) 097
Useof IPEs
Always! 114 564 2 193 R 80.7 1
Sometimes 436 0 Al 8 659 216 (1094.32) 0.02*
Number of IPEs
1IPE 16 79 8 50 8 50 433 (1.26-15.02) 0.01*
21PEs D 446 2 289 64 711 176 (0.84-3.70) 015
3or morel PES % 475 18 188 78 8L3 1
Number of HospitalsWorked In
1 Hospital? 14 511 2% 250 78 7.0 1
2 Hospitals 15 371 20 26.7 % 733 109 (052-2.27) 0
3 or moreHospitals PA] 114 6 26.1 17 739 106 (0.33-3.26) 0.87

OR: odds ratio, Cl: confidence interval; *Reference group, *p < 0.05 — statistically significant.
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comparatively, the prevalence found between respiratory
therapists and laboratory technicians. However, we consider
this prevalence high, and we believe that such finding
probably occurs because these professionals are less
provided with information rel ated torisks, for theteam and for
the patients, caused by health staff, colonized by pathogenic
microorganisms.

Although innumerable studies make evident that the
colonization of health staff by S. aureusisdirectly associated
tofactorssuch asworking place, shift, working timeand length
of timein the profession [11], the present study has not made
evident these findings, once it was not observed a significant
difference between the analyzed groups.

Innumerable are the factors that have been investigated
in the attempt of better understand the dynamics of
colonization by pathogenic microorganisms. Among these
factors, the use of IPEs is one of the most studied [14]. In
relation to thisissue, we can notice that although 100% of the
professionals have confirmed to use IPEs during the
assistance to the patient, only 56.4% did that during all the
procedures. For this reason, the sporadic use of IPEs
representsarisk factor for the colonization, that is, individual s
who confirmed using equipmentsof individual protection only
in some procedures possess two times greater probability of
being colonized when compared to those individual sthat used
IPEscontinually, inall procedures (Cl 95% 1.09-4.32; p=0.02).
In relation to the quantity of equipments of individual
protection used, 92.1% of the evaluated professionals used
two or more IPEs. The quantity of 1PEs used also represents
aggravate, being directly associated to colonization. We can
make evident that in this studied group, individuals that
reported using just one EIP, possesses, approximately, four
times greater probability of being colonized than those who
reported using three or more IPEs (Cl 95% 1.26-15.02; p =
0,00).

The determination of the sensitivity to glycopeptides
vancomycin has shown that 100% of theisolates of S. aureus
were considered sensitive (VSSA). Vancomycin is a latest
generation antibiotic, which has been used in cases of severe
infections and/or in occasions in which the conventional
treatments have not demonstrated a positive effect in the
fighting against the disease. The first case of reduced
susceptibility to vancomycin, by S. aureus, was reported in
Japan in the year 1996 [15]. Tolerance to vancomycinin S.
aureus is related to therapeutic failures in defined clinical
circumstances, especially in septicemia, endocarditis,
osteomyelitis, meningitis and in immunodepressed patients
[16]. Both tolerance as well as resistance to vancomycin are
considered unstable and introduced phenomena, and they
appear during the treatment with the drug [17]. Researches
that are meant to investigate colonization by S. aureus in
health staff do not report lineages sensitivity to vancomycin.
Studies performed by Cordeiro [7], have made evident in
patients attended in the University Hospital of Pernambuco,
study place that all S. aureus lineages found were 100%

sensitiveto vancomycin agreeing with theresultsobtained in
thiswork. Despite the present studies point out to the absence
of S aureus strains that are resistant to vancomycin in the
studied unit, it is premature to say that such microorganism
has not been introduced, yet, and more investigation is
needed.

With the purpose of reducing the occurrence of S. aureus
multiresistant strains in patients and health staff, control
measures have been adopted, as, for instance, the use of
prophylactic medications, such as the pseudomonic acid
(mupirocin) in topic preparations, in cases of high frequency
of colonization [18]. However, there are studies that
demonstrate that some isolate bacteria of S aureus already
present genes resistant to mupirocin, compromising the
therapeutic value of thelatter [19]. Here, in Brazil, mupirocinis
still less used and for this reason, it is not, customarily,
included in the bacterial sensitivity tests to antibiotics. Due
tothis, we have decided to introducein the study the antibiotic
mentioned. Thisisapioneer study in the evaluated institution
and it has shown that all isolate samples of S. aureus were
sensitive to mupirocin. A study performed in 19 European
hospitalshas shown prevalence of 1.6 and 2.3% of de S aureus
mupirocin resistant strains [20]. It is important to highlight
that such substance must be used carefully because its
indiscriminate use may stimulate resistance, compromising
its usage even more.

According to the obtained results, we have concluded
that the prevalence of MSSA and MRSA among health staff
is found to be below the results described in the literature,
being thisone considered low and that risk factors associated
to colonization by S aureus, among health staff were: age-
group, professional category, frequency and quantity of
equipments of individual protection used.
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