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ABSTRACT. During last decades CoNS and especially the methicillin-resistant (MRCoNS) ones have become
important pathogens and their infections are usually associated with healthcare settings. CoNS are considered as source
of antimicrobial resistance traits for other bacteria and thus the evaluation of their prevalence in the community contrib-
utes significantly to the risk assessment in relation to public health. The aim of the present study was the investigation
of the nasal carriage and antimicrobial susceptibly of CoNS among healthy veterinary students. From 81 healthy stu-
dents of the School of Veterinary Medicine, Aristotle University of Thessaloniki, Greece, 24 strains were isolated from
22 (27.16%) students. Of them 54% were identified as Staphylococcus haemolyticus, 45.8% as Staphylococcus warneri,
16.6% as Staphylococcus epidermidis, 4.2% as Staphylococcus pasteuri and 4.2% as Staphylococcus capitis. All iso-
lates were resistant to penicillin, 33.3% were resistant to amoxicillin/clavulanic acid, 29.2% to erythromycin, 4.2% to
oxacillin, 4.2% to gentamycin and 4.2% to trimethoprim/sulfamethoxazole. The resistant to oxacillin isolate belonged to
the S. epidermidis species and proved to carry the mecA gene.

This study showed that the rate of nasal carriage of CoNS among veterinary students in Greece was low. The analysis of the
standardised questionnaire, that was completed for each participating student during sampling, showed that pet owners tested
positive for the coagulase-negative staphylococci were at a significantly lower rate (p-value=0.007) compared to non-pet own-
ers. Moreover, among the participants who had visited a hospital over the last six months, the percentage of positive results in
coagulase-negative staphylococci was significantly lower compared to that of the other participants (p-value=0.048). Although
only one student found to carry methicillin-resistant S. epidermidis, its presence is evidence that this pathogen may circulate
among veterinarians and the personnel of veterinary health establishments. Surveillance programs should also be performed in
veterinary units because the emergence resistant bacteria in this environment may represent a risk to public health.

Keywords: Coagulase negative staphylococci, veterinary students, antimicrobial susceptibility, mecA gene, MALDI-TOF MS

IMEPIAHYH. T televtaieg Sexoetieg ot IInktdon Apvntikol ZtaguAidkokkol (Coagulase Negative Staphylococci
—CONS) kat €181kd ot avOektikoi ot pebucidrhiv (MRCoNS) amotehodv onpovtikd naboydva kol ot Ao®EEG Tov
TPOKAAOVV GUVOEOVTOL e YDPOLG Vyslovoptkng mepiBaiyne. Ot CoNS Bewpolvtar anyn petddoons oe Gl Pakthplo
YEVETIKOD VAIKOV 110V O1ETEL TNV avTiikpofiakr avtoyn. H extipnon tov emmolocpod 1oug 610G avOpdmovg cupfdailet
onuavtikd otnv a&loAdynomn Tov Kvdvvou yuo t Anpocta Yyeio. Xkomog e Topovcos HEAETNG NTay 1) Slepevuvnon TG
pwikng eopeiag CoNS oe vyteig porntéc Kmviatpikie. Kot v e&éraon pwvikdv entypiopdtov 81 vyidv eottntdv
tov Tpnpatog Kmmviatpikng tov AII®, anopovadniay 24 otedéyn amd 22 (27,16%) portntég ek tov omoimv 54% rftav
Staphylococcus haemolyticus, 45,8% Staphylococcus warneri, 16,6% Staphylococcus epidermidis, 4,2% Staphylococcus
pasteuri kot 4,2% Staphylococcus capitis. Oho ta otehéyn NTav avlexTikd oty mevikidlivn, 33,3% ftav avOexTikd
otV apo&ukiAdivn / kKhafoviavikd 0&o, 29,2% oty gpubBpopvkivn, 4,2% oty tpiuedonpipn / covieapedobaloin 4,2%
otV o&uKthAivn kot 4,2% otn yevrapokivn. To avBektikd oty oEukidAivn otéleyog avike oto €idog S. epidermidis kot
amodeiydnke 0tL Pépet To yovidro mecA. H mapodoa perétn kotédelle 0Tt 10 10600610 pvikng popeiog CoNS oe portntég
Kmviatpikng omv EALGSa ftav yapnid. Ot doktiteg {dmv Ntav oe onpavtikd xouniotepo Pabud Betikoi otovg
APYNTIKOVG GTNV TNKTAGT GTUPLVAIKOKKOVS, G GYE0N LLE TOVG Un €xovteg kamoto {do cuvtpopids (p-value=0.007), evd ot
OULLLUETEYOVTEG TOL glyav emokepOel voookopelo To Tehgvtaio eEQUNVO, NTAV GE GTATIGTIKA YOUNAOTEPO TOGOGTO BeTikol
OTOVG OPVNTIKOVG GTIV TNKTACT] GTUPLAOKOKKOVG GE GYECT e TouG vroioimovg (p-value=0.048). ITapd to yeyovog ot
povo évag eortntig Ppédnke va petapépet avlektikd otn pebuidAdivn S. epidermidis, 1 mapovcia tov etval £vdeEn OtL
avt6 10 Taboyovo pmopel va KUKAOPOPEL 6€ KTNVINTPOLS KAl TPOCHOTIKO KTNVIATPIK®V povadwv vyesiog. Katd cuvémewn
GULOTIVOVTOL TPOYPALLLLOTO EMLTIPNONG OTIS KINVIATPIKES LOVADES, LG Kot To. avOeKTIKA PakTipla VIdpYoLV o€ aVTod TO
nepPdiiov kot pmopel va anotelécovy kivduvo yia ) dnpdcia vyeia.

Aéeig KAerdia: TInktdon Apvntikol XTa@LAOKOKKOL, GOLTNTEG KTIVIOTPLIKNG, OVTILKPOPLaKy avtoyn, Yovidlo mecA,
MALDI-TOF MS
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INTRODUCTION

oagulase-negative staphylococci (CoNS) are ubig-
C uitous in nature, residing on skin and mucous
membranes in humans and animals. Unlike their pos-
itive counterparts, CoNS were generally considered as
harmless commensals producing few virulence patterns.
During last decades CoNS and especially the methicil-
lin-resistant ones (MR-CoNS) have become important
pathogens and their infections are usually associated
with healthcare settings. Professionals from both human
and veterinary medicine are at higher contamination
risk. S.epidermidis, S. haemolyticus and S. saprophyti-
cus exhibit increasing abilities as opportunistic emerging
pathogens (Piette and Verschraegen 2009). MR-CoNS
represent a serious concern in hospital acquired infec-
tions (Ziebuhr et al. 2006), while S. epidermidis is the
prominent CONS pathogen causing bacteremia in de-
vice-related infections (Wielders et al. 2001).

There are several correlated risk factors to CoNS
occurrence such as profession, contact with animals,
smoking and use of antibiotics that need to be evaluat-
ed when assessing the prevalence of CoNS in a certain
population (Gomez-Sanz et al., 2013; Paul et al., 2011;
Goslings & Buchli, 1958; Kaygusuz et al., 2004; Mar-
ples et al., 1969). CoNS are historically more resistant
to antimicrobials than S. aureus, including b-lactam
antibiotics (Wedley et al., 2014). Furthermore, their
increasing virulence and resistance to antimicrobials
is associated with their ability to colonize, prolifer-
ate and produce biofilms on biomaterials (Holland
et al.,, 2011). Staphylococci become resistant by the
acquisition of the mecA gene, which encodes a peni-
cillin-binding protein (PBP2a) with a low affinity for
b-lactams; strains producing PBP2a are resistant to all
b-lactam antibiotics (Chambers 1997).

So far, attention has been paid in hospital infections
with MRSA and MR-CoNS, while the exposure of
vets in these pathogenic agents has not been investi-
gated widely. Since there is no research in Greece on
the exposure of the Veterinary community to CoNS as
well as MR-CoNS, this study comes to fill in a part
of the gap by assessing the current situation in one of
the Veterinary Schools in Greece. In the present study,
we investigated a possible occupational health risk, the
nasal carriage CoNS in healthy veterinary students and
also their antimicrobial susceptibility in order to eval-
uate if they can be easily controlled or not.

MATERIALS AND METHODS
Sampling

Nasal swabs were collected from 81 healthy stu-
dents of the School of Veterinary Medicine, Aristotle
University of Thessaloniki, Greece during November
and December 2015. Sampling of nasal cavities was
performed by swabbing both nares with the Sterile
Transport Swabs STUART (FL MEDICAL Torreglia
(PD) Italy). Swabs were transported immediately for
analysis in the Laboratory of Food Hygiene of the
Veterinary School, Aristotle University.

Questionnaire

A standardised questionnaire was completed for
each participating student, during sampling, in order
to collect data with reference to the lifestyle and habits
that the students have and which would be correlated
as potential risk factors. Questions were categorised
in the following sections: personal data, health profile,
life style.

Isolation of Staphylococcus spp.

Swabs were placed for enrichment in tubes contain-
ing 5 ml Tryptone Soy broth (TSB, LAMB M, Lan-
cashire, United Kingdom) with 6.5% NaCl and 0.3%
yeast extract. After 18 h incubation at 35 °C, 10 pl of
the enrichment was plated on Baird-Parker agar with
Egg Yolk Tellurite (Oxoid, Unipath, Basingstoke, UK)
and Mannitol Salt agar (biolab, PH EUR — USP, Bu-
dapest, Hungary) and incubated for 24-48 h at 35 °C.
After incubation 3-4 colonies from each plate were
transferred on Tryptone Soy agar (LAB M Limited,
Lancashire, United Kingdom) and incubated for 24
h at 35 °C. Colonies were selected according to their
appearance, black both with and without opaque ha-
loes from Baird Parker agar and both red and yellow
from Mannitol Salt agar. After incubation, all cultures
on TSA were transported to the laboratory of Hygiene
and Epidemiology, Faculty of Medicine, University of
Thessaly, for identification by MALDI-TOF MS.

Identification of Staphylococcus spp.

Identification at species level was performed by
Matrix-Assisted Laser Desorption/Ionization Time of
Flight Mass Spectrometry (MALDI-TOF MS), using
a Microflex LT (Bruker Daltonik GmbH, Germany)
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mass spectrometer. For Staphylococcus species iden-
tification with MALDI-TOF MS, an ethanol/formic
acid protein extraction method was used according to
the manufacturer’s standardized protocols provided by
Bruker Daltonics in order to increase spectrum quality.
One pl of the extraction was placed on a steel MALDI
target plate. Afterwards, it was overlaid with one pl
of a saturated solution of a-cyano-4-hydroxycinnam-
ic acid (HCCA) (Bruker Daltonics, Bremen, Germa-
ny) and allowed to co-crystalize at room temperature.
Spectra were automatically acquired in a linear posi-
tive mode, at a laser frequency of 20Hz, within a mass
range from 2,000 to 20,000 Da, with AutoExecute ac-
quisition software (Flex control 3.4, Bruker Daltonics,
Bremen, Germany). The spectra were externally cali-
brated using DH5alpha. Raw spectra were processed
using MALDI BioTyper v.3.1 software (Bruker Dal-
tonik GmbH, Germany). Results were classified using
modified score values proposed by the manufacturer.

Antimicrobial Susceptibility

Antimicrobial susceptibility testing to 11 antimicro-
bials was performed by agar dilution method accord-
ing to CLSI (2008) guidelines and EUCAST (2015)
guidelines for MIC. These antibiotics were b-lactam
[penicillin (P), amoxicillin/clavulanic acid (AMC) and
oxacillin (OX)], glycopeptides [vancomycin (VA)],
macrolids [erythromycin (E)], fluoroquinolones [ci-
profloxacin (CP)], chloramhenicol (C), rifamycins
[rifampicin (RA)], tetracycline (TET), trimethoprim
(TR) gentamicin (G) and trimethoprim/sulfamethox-
azole (SXT) (BioChemica, Applichem, Illinois, US).

Identification of the mecA gene

DNA extraction from staphylococcal cells was per-
formed according to Casey et al. (2006), and the detec-
tion of the mecA gene was achieved by PCR accord-
ing to Murakami et al. (1991) using the primers (50
AAAATC GATGGTAAAGGTTGGC) corresponded
to nucleotides 1282 to 1303, and (50 AGTTCTGCAG-
TACCGGATTTGC) complementary to nucleotides
1793-1814.

Statistical Analysis

A data base for the information collected from the
questionnaires was created in Microsoft Excel (v.2007).

Data were analyzed using the statistical package SPSS
v.19. Quantitative variables are presented as mean val-
ues with standard deviation or as median with Inter-
quartile range (IQR). Qualitative variables are given as
absolute frequencies with percentages. Chi-square test
or Fischer’s exact test was used to investigate associa-
tions between variables. A p-value less than 0.05 was
considered statistically significant.

RESULTS AND DISCUSSION

Table 1 presents in detail the descriptive data of the
students participated in this study. To the best of our
knowledge this is the first time in Greece and among
very few worldwide (Rall etal., 2010; Paul et al., 2011;
Huber et al., 2011; Yilmaz et al., 2015) that nasal car-
riage of CoNS is being assessed in Veterinary students,
even though this issue is considered rather crucial on
public health grounds as veterinary professionals are
considered among others (Rall et al., 2010; Paul et al.,
2011; Huber et al., 2011; Yilmaz et al., 2015) as high
risk group for increase staphylococcal carriage.

Out of 81 samples taken from veterinary students,
59 staphylococci were isolated (72.8%), that is consid-
ered as an expected value, due to the fact that staphy-
lococci consist natural micro flora of humans (Gordts
et al., 2000). Out of 59 staphylococci, 24 were iden-
tified by MALDI-TOF as CoNS. Table 2 presents in
detail the CoNS identified per sample, alongside with
the MALDI-TOF reliability score. In total 27.16% of
the students sampled were found to carry CoNS. It is
notable that in two cases of veterinary students, dual
carriage of CoNS was found (Table 3). From the stu-
dents found positive in CoNS, 54% had S. haemolyti-
cus, 45.8% had S. warneri, 16.6% had S. epidermidis,
4.2% had S. pasteuri and 4.2% had S. capitis (Table 3).
Thus, it was expected to find more species of CoNS,
such as S. hominis and S. lugdunensis, as they are con-
sidered as very common species isolated from nasal
cavity (Ohara-Nemoto et al., 2008; Rasmussen et al.,
2000). Other studies declare similar CoNS diversity ;
Ohara-Nemoto et al. ( 2008) declares S. epidermidis
(41.1 %) and S. hominis, S. warneri, S. intermedius, S.
capitis, S. haemolyticus, S. lugdunensis and S. galli-
narum ranging in order from 12.5 to 1.8 %, while Rall
et al. (2010) declares 45.1% S. warneri, 28% S. epi-
dermidis,1.2% S. capitis and 1,2% S. xylosus.

All isolates were resistant to penicillin, 33.3% were
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Table 1. Sample population descriptive characteristics

N %o N %o
Men 43 53.1 Antibiotic use No 66 82,5
Gender Women 38 46,9 (<3 months) Yes 14 17,5
18-20 3 3.7 amoxicillin/clavulanic 2 2,5
20-22 51 63,0 ceclor 1 1,2
ciproxin, Procef,
22-24 20 247 mefoxil, 1 1,2
Age >24 7 8,6 Ponstan 1 1,2
2008 1 1,2 Vibramycin 1 1,2
2009 2 2,5 cefuroxime 1 1,2
Amoxycillin,
2010 1 1,2 clavulonic 1 1,2
Mouth wash
2011 2 2.5 Antibiotic type antiseptic 1 1,2
Enrty Year in 2012 74 91,4 Antibiotic use No 65 823
Vet School 2013 112 (<6 months) Yes 14 17.7
Clinical No 0 0.0 cefaclor, clindamycin, | 1.2
ciprofloxacin,
modules nitrofurantoin,
attendance Yes 81 100,0 amoxicillin, cefuroxime 1 1,2
1 year 31 383 Ponstan 1 1,2
1,5 year 15 18.5 cefuroxime 1 1,2
2 years 22 272 Antibiotic type amoxicillin 1 1,2
3 years 1 1,2 No 45 55,6
3 months 2 2.5 Smoking Yes 36 44 4
If Yes, for how 4years 1 1,2 Frequently 11 40,7
long? on going 2 2,5 Smoking Frequency Occasionally 16 59.3
No 42 51,9 No 72 88,9
Pet owner Yes 39 48,1 Suregery (<1 year) Yes 9 11,1
Cat 10 12,3 Skin 1 1,2
Rabbit 1 1,2 Dental 2 2,5
Hamster 1 1,2 Respiratory | 1,2
Squirel 1 1,2 Type of surgery Digestive 2 2.5
Dog 17 21,0 Known respiratory No 68 85,0
Kind of pet Dog and Cat 5 6,2 Disease Yes 12 15,0

resistant to amoxicillin/clavulanic acid, 29.2% to
erythromycin, 4.2% to oxacillin, 4.2% to gentamicin
and 4.2% to trimethoprim/sulfomethoxazone (Table
4). The resistant to oxacillin isolate belonged to the S.
epidermidis species proved to carry the mecA gene. S.
epidermidis as well as other commensal staphylococ-
cal species have been recognized as important sources
of genes facilitating MRSA infection (Otto, 2013). Yil-

maz et al, (2015) reported that from 43.8% of the vet-
erinarians and 44.6% of the examined veterinary stu-
dents in Turkey were found positive to MR-CoNS and
their isolates were identified as S. epidermidis (n=33),
S. hominis subsp. hominis (n=2) and S. lentus (n=1)
from veterinarians and S. epidemidis (n=26), S. hae-
molyticus (n=5), S. cohnii (n=4) and S. hominis subsp.
hominis (n=2) from students.
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Table 2. CoNs occurrence per sampled Veterinary Student

Sample ID CoNS species Reliability Score
1 A.13.1 Staphylococcus epidermidis 2,048
2 A.14.2 Staphylococcus haemolyticus 2,159
3 A.19.1 Staphylococcus haemolyticus 2,115
4 A21.1 Staphylococcus haemolyticus 2,162
5 A232 Staphylococcus haemolyticus 2,009
6 B.1.1 Staphylococcus warneri 1,920
7 B.5.2 Staphylococcus warneri 1,945
8 B.6.1 Staphylococcus warneri 1,926
9 B.6.3 Staphylococcus epidermidis 2,010
10 B.7.2 Staphylococcus capitis 2,134
11 B.8.1 Staphylococcus epidermidis 1,906
12 B.10.1 Staphylococcus warneri 1,753
13 B.10.2 Staphylococcus haemolyticus 1,902
14 B.11.1 Staphylococcus haemolyticus 2,159
15 B.12.2 Staphylococcus warneri 2,206
16 B.13.2 Staphylococcus haemolyticus 2,028
17 C.10.2 Staphylococcus warneri 1,944
18 C.11.1 Staphylococcus warneri 1,931
19 C.12.2 Staphylococcus pasteuri 1,862
20 C.18.2 Staphylococcus warneri 2,010
21 C.21.3 Staphylococcus warneri 1,961
22 C.23.1 Staphylococcus haemolyticus 2,111
23 D.9.1 Staphylococcus haemolyticus 2,240
24 D.16 Staphylococcus haemolyticus 1,921

Table 3. CoNs occurrence among Veterinary students population

CoNS species No of positive students %
S. warneri, S. epidermidis 2 83
S. warneri, S. haemolyticus 2 8.3
S. warneri 7 29.2
S. haemolyticus 9 37.5
S. epidermidis 2 8.3
S. capitis 1 4.2
S. pasteuri 1 4.2
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Table 4. Antimicrobial resistance profiles of CoNS isolated from nasal cavities of Vet Students

Species Resistance Profile * No of Strains mecA gene
P.A/C 2
P,E 1
Staphylococcus warneri p 5
P,E, T/S 1
P 4
Staphyl h Ivti ke 2
aphylococcus haemolyticus P.E 3
P.E,T/S 1
Staphyl idermidi P
aphylococcus epidermidis P.G.0-0.5.0-4,A/C { N
Staphylococcus pasteuri P, A/C 1
Staphylococcus capitis P,E,A/C 1

* penicillin 0.25 (P), erythromycin 2(E), gentamicin 2 (G), oxacillin 0.5 (O-0.5), oxacillin 4 (0-4),
trimethoprim/sulfamethoxazole 4/76 (T/S), amoxicillin/clavulanic acid 8/2 (A/C)

Abadi et al., (2015) found 71.7% of school students
in India to carry CoNS and among them 16.7% were
MR-CoNS. The isolated CoNS species were S. [ug-
dunensis (26.1%), S. epidermidis (24.9%), S. haemo-
Wticus (24.4%), S. saprophyticus (13.7%), S. schleif-
eri (10%) and S. simulans (0.9%). Huber et al., (2011)
reported that 49.3 % of samples from professionals
involved in the production of foods of animal origin
(farmers, veterinarians and slaughterhouse employees)
were positive to MR-CoNS with predominant species
S. haemolyticus (47.5%) and S. epidermidis (40.3%).
High nasal carriage of 67.6% and 60.2% of MR-CoNS
was observed among pig farmers and veterinarians re-
spectively. The prevalence for slaughterhouse employ-
ees was by far lower set at the percent of 26.3%. The
population participated may not be considered as rep-
resentative for the veterinary professional population
in Greece, but nevertheless it gives an initial idea of
the current situation with regards to CoNS occurrence,
that is considered important on public health grounds.
The detailed demographic data collected alongside
with data on lifestyle, habits and health status, as pre-

sented in Table 1, are considered crucial for evaluating
possible associations to the occurrence of staphylococ-
ci (Gordts et al., 2000; Kock et al., 2016; Gomez-Sanz
et al., 2013) and therefore have been assessed in detail.

Table 5 presents in detail the examined associat-
ed factors with CoNS occurrence in the Veterinary
students’ population sampled. It is notable that vet
students that didn’t own a pet presented a statistical-
ly significant difference (p-value=0.007) in CoNS
occurrence, that is contradictory to the current liter-
ature (Gomez-Sanz et al., 2013; Paul et al., 2011).
Additionally, hospital visits of students in the last 6
months has been also found to be negative associated
with CoNS occurrence (p-value=0.048), that is also in
contradiction with the literature, where it is stated that
hospital visits are correlated with increased staphy-
lococci occurrence for at least 21 weeks (Goslings
& Buchli, 1958). Both these results might be due to
the relatively small sample tested in this study and
are considered as random findings that cannot be
further assessed. Possibly, longer monitoring period
with increased sample size may have shown different
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Table 5. Questionnaire data correlation with CoNS occurrence in the Veterinary student’s population sampled

CoNS
NEGATIVE POSITIVE
N % N Yo p-value
Gender Men 27 62,8 16 37,2 0,112*
Women 30 78,9 8 21,1
Age 18-22 38 70,4 16 29.6 1,000*
>22 19 70.4 8 29,6
Pet owner No 4 571 18 1.9 0,007+
Yes 33 84,6 6 15,4
Hospital Visit No 34 63,0 20 37.0 0,048*
(<6months) Yes 22 84.6 4 15,4
Intensive Care No 54 69,2 24 30,8 0,551%*
Unit visit (<6 Yes
months) 3 100,0 0 0,0
Hospitalization (<6 |No 52 69.3 23 30,7 1,000%*
months) Yes 4 80,0 1 20,0
Hospitalization (<1 [No 56 70,0 24 30,0 1,000%*
year) Yes 1 100,0 0 0,0
Medical staff in the|No 33 63,5 19 36,5 0,068*
family Yes 24 82.8 5 17.2
Surgery (<lyear) [No 50 69 4 22 30,6 0,718%*
Yes 7 77.8 2 222
Antibiotics use (<3 |No 47 71,2 19 28.8 0,749%%*
months) Yes 9 64,3 5 35,7
Antibiotics use (<6 |No 47 72.3 18 27.7 0,338%*
months) Yes 8 57,1 6 429
Smoking No 34 75,6 11 244 0,253*
Yes 23 63,9 3 36,1
Smoking Frequently 9 81.8 2 18,2 0,405%*
Frequency Occasionally 10 62,5 6 375
Known respiratory |No 45 66,2 23 338 0,096%*
disease Yes
11 91,7 1 8,3
Known other No 51 68,9 23 31,1 0,668%*
disease Yes 6 85.7 1 143
Known skin No 53 69,7 23 30,3 1,000%*
disease (<6 Yes
months) 4 80.0 1 20,0

* Pearson chisquare test

** Fishers exact test
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trends in CoNS occurrence in relation to certain risk
factors. As far as other risk factors are considered,
frequent smoking and antibiotics use present a trend
in higher occurrence of CoNS, as reported by others
(Kaygusuz et al., 2004; Marples et al., 1969) without
though presenting statistically significant difference.
Future research could possibly focus in correlating
risk factors related to demographic data (gender, age),
lifestyle, habits and health status to the occurrence of
CoNS and MR-CoNS as well.

CONCLUSIONS

Although only one student was found to carry
methicillin-resistant S. epidermidis, its presence is
evidence that this pathogen may circulate among
veterinarians and the personnel of veterinary health
establishments. Generally poor information is avail-

able about the prevalence of MR-CoNS in veterinary
health units and the community and thus more studies
are needed for the evaluation of the prevalence and
antimicrobial resistance of CoNS. Surveillance pro-
grams should also be performed in veterinary units
because the emergence of resistant bacteria in this
environment may represent a risk to public health.
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