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Abstract

Background: Staphylococcus aureus colonization is common immab population and the
prevalence is higher in health care staff. Transimmsof this organism is possible from the nosthé&o
hands and with the contact of the individual's latalthe nose during the routine work.

Aims: The aim of this study is to investigate the n&alireus carriage in nurses working in the
crucial departments and in their household members.

Methodology: This study consisted of 50 nurses working in a MaldFaculty Hospital and their 128
family members between January™pril 30" 2008. The bacterial strains were identified by
conventional method and the antibiotic resistanae @arried out by disc diffusion method.

Results: Saureus carriage was 18% (9/50) for nurses and 24.2% E£&)/for household members
and methicillin resistance was not determined. @heas no significant relationship among the risk
factors in the nurses group but a meaningful @tatiip was observed between the carriage state and
chronic sickness and using antibiotics in the raiseusehold group.

Conclusions:It is necessary to detect the carriers among pparantly healthy nurses and it could be
beneficial to control their family members partaly if they have a chronic disease or use aniitsot

Keywords; Family, Hospital, Nasal carriage, Nurs8sphyl ococcus aureus

Introduction mainly possible with the replacement of

There have beefBtaphylococcus spp. widely in Saurgus, coIomzmg_on the front part 9f thg
nPstrlls. Transmission of the organism is

ﬁg;rr? lewrc\)grr:;r:t ﬁggaﬂ;gpr?;ggf&sa gﬂu(ar?ut;er Brovided from the nose to the hands and with the

(Saureus) can be as a temporary flora membe?ontaCt of the individual's hands to the nose

especially in the skin, mucosa and many othgtj"mng the routine work (Akyol, 2006; Kok

body parts (Hizel et al., 2005; KIuytmans,et al., 2003).

Belkum and Verbrugh, 1997). These bacterim our country, while the colonization rate in
colonize on umbilicus, perineum and skirgeneral population changes between 10% and
together with the birth and they especially locatB0%, it is informed that the colonization in the
in the nose in the following years (Moreillon,health staff can reach to 700Gul, Ciragil and
Que and Glauser, 2005). The transmission &ral, 2004). Cesur investigated 500 hospital staff
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and idetified 18% (90/500) nasal carriage ofultiple studies and the results show the
Saureus (Cesur, 2001). Onciil et al found thahospitalized patient's prior antibiotics exposure
15.8% of 495 health care workers were carrier ¢of almost any kind) was strongly linked to
nasal Saureus at GATA Haydarpasa Training subsequent infections with MRSA (Eveillard et
Hospital and the rate was 16.6% between nursed., 2004; Treakle et al., 2009; Chapin and
Saureus carriers are a potential infection sourcé.auderdale, 2007).

for themselves and the people around the
(Onciil et al., 2002). Especially the health staff i
whose nosesSaureus colonization was an

Fhis study was aimed to determine the
prevalence and risk factors associated with nasal
carriage ofSaureus colonization among nurses

'rgrr)]grr:rt co(l:c())r:]itzaemlvr\]/ﬁﬂor':he rsetfgilrj]rsce];rom-r?ﬁ orking in surgical departments and their
9 y ehousehold members.

patients and they can carry the strain to other

individuals (Akyol, 2006; Kokglu et al., 2003). Material and Methods
Most of invasive Siareus infections are assumedSt
to arise from nasal carriage. In a study done by o _
Ben-David et al to evaluate Methicillin-resistaniThis study was a descriptive and prospective
Saureus (MRSA) transmission in ten traumastudy and conducted in nurses and their families
intensive care units, strains obtained from thet Eskisehir Osmangazi University Hospital
patients and health staff was similar (Ben-Davidyetween January 14th and April 30th 2008.
Mermgl gnd Parenteau, 2908). It was thought thﬁﬁhical considerations

the origin of the epidemia could be the healt

staff who were not known before as MRSAEthical approvals were received from the Ethics
carriers (Von Eiff et al., 2001). Health careCommittee of Eskiehir Osmangazi University,
workers who carry @ureus in their nares can Medical Faculty. Information about the study was
cause outbreaks of surgical - site infectiongiven to all nurses and an informed consent was
(Luzar et al., 1990; Cespedes et al., 2002). Pujebtained from the participants.

_and cc_)lleagges search(_ed for bacteraemia SOUES&: ticipants

in an intensive care unit and found that most of _ o

the Saureus bacteraemias had an intravasculathis study included 50 nurses working in the
device as a source. Also in this study, carriers frgical  depatments, intensive care units,
Saureus had a relative risk of 12.4 for theoperating room and their household members
development of @ureus bacteraemia (Pujol et (0=128).

al., 1996). In a study by Wertheim and cOpgatg collection and instruments

workers determined that more than 50% of the o

cases of bacteraemia source were device relatéilividual Definition Form

(Wertheim et al., 2004). In data collection, the individual definition form

Potential transmission risk is also able tyvas used. The form was prepared to have
circulate the Swreus from the hospital into other information —about the individuals’ general
settings, including the home - and back agaigharacteristics (age, gender, working unit), their
The major routes of spread are via hands, haf@Mmily informations and the risk factors affecting
and body contact surfaces, food contact surfacdBe prevalence ddaureus carriage.

cleaning utensils, clothing and linens, angrocedure

personal hygiene items such as face cloths and _
toothbrushes (Bloomfieldet al., 2006). Eveillard "€ nasal samples were taken by turning the
et al investigated transmission to households gierile cotton swabs, included in Stuart transport

MRSA-positive healthcare workers' families angyStem, four or five times around 1/3 anterior
reported transmission in four out of ten familiey©Stibulum of both noses. After the samples were
(Eveillard et al., 2004). taken, they were sent to the laboratory within 24

o ) hours. All nasal specimens were cultured onto
The colonization prevalence is affected from thgo, sheep blood agar and the plaques were
factors such as the age, the use of antibiotics apgtubated an overnight at 3% in aerobic
hospitalizing (Gil, Ciragil and Aral, 2004). Theconditions. In the presence of Gram positive
use of antibiotic correlates with risk for MRSAcoccus with Gram staining method, the catalase
colonization and infection was studied inest was performed. Catalase positive two-three

udy setting and design
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colonies were taken with a loop to make tubResults
coagulase test from pure culture and suspendeddn neral results:
0.5 cc rabbit plasma. The tubes were incubated 3t '

35 ‘'C for the first four hours and at roomThe average age of the carrier nurses was
temperature for the next twenty hours, and the30.6+3.4 and non-carrier nurses’ was 29.9+5.32.
were evaluated in terms of coagulation at fourtht was found that the average age of the carriers
eighth and twenty-fourth hours (Chapin &in their household members was 25.14+17.53 and
Lauderdale 2007).Catalase and coagulaseand non-carriers’ was 30.09+17.86. There was no
positive colonies were acceptedSaureus. significant difference between each group’s ages

Methicillin resistance was determined by Kirby-ancl nasal carriage status (p>0.05).

Bauer disk diffusion method. Briefly, theln this study, the rate of nasalafreus carriage
suspensions at a turbidity of 0.5 Mc Farlansvas found 18% (9/50) in nurses and any
standards were prepared with 0.85% sterile salimeethicillin resistance was determined. The rate of
from pure Saureus colonies. These bacterialnasalSaureus carriage was determined 24.2% in
suspensions were inoculated to Mueller-Hintod1 of the 128 people forming the nurses’ family
agar surface including 4% NaCl with a steril@nd methicillin resistance was not determined.
cotton swab and standard antibiotic disk&ny significant result was found between nurses’
consisted of 30 pg cefoxitin, 1 pg oxacillin, 5 pgnd their household members’ nasal carriage
mupirocin (Oxoid, UK) were placed onto therates (p>0.05). Nasal carriage status of nurses
agar surface. In order to prevent false resuland their family household groups were
about methicillin resistance, both cefoxitin andummarized in Table 1.

_oxacglhtr_l d|s:<533\é:verte;] u.sf]qb. i After overnlghtln the statistical evaluation about the units nsirse
incubation a , (e Inhibiion ZONes Were , ,aq  the significant difference was found in

evaluated in accordance with Clinical an :
. he operating room (p<0.05). The rates of nasal
Laboratory Standards Institute (CLSI) MZ‘Agcarriage according to their working units were

repommeno[aﬂons (NCCLS,  2006). AII summarized in Table 2.

microbiological procedures were done in the

Bacteriology Laboratory of Microbiology The results about risk factors: Nasal Saureus
Department of Eskisehir Osmangazi Universitgarriers and non-carriers in each group were
Medical Faculty. compared about hospitalizing in the last six
months, using antibiotics in the last three weeks,
surgical intervention in the last six months,
The research data were evaluated with SPS$®80king habit, chronic sickness, skin problems
13.0. The data were analysed statistically withnd using medicine except antibiotics. There was
Mann-Whitney U Test since they were nonho significant relationship among the risk factors
applicable for normal distribution. While in the nurses group. In the nurses’ families group,
comparing categorical data2 ve Fisher'sy2 a meaningful relationship was observed between
tests were used. In the study, the descriptitbe carriage state and chronic sickness and using
prevalances were given as average and standardibiotics (p<0.05). The risk factors in nurses
deviation. As the significance level, p<0.05 waand nurses’ family group were summarized in
accepted Table 3.

Data analysis

Table 1. Nasal carriage status of nurses and their fanulysehold groups

Nasal Saureus Carriage

Groups MSSA MRSA Negative  Total p
n (%) n (%) n (%)
Nurses 9 (18%) - 41 (82%) 50
0.130
Nurses’ Household Members 31 (24.2%) - 97 (75.8%) 128
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Table 2: The rates of nasal carriage according to nurseskiwg units

Working Units Staphylococcus aureus
Positive Neiye p
No. (%) No. (%)
Surgical Departments 2 (22.2) (38.1) 0.138
Intensive Care Units 2 (22.2) 4 B4.1) 0.699
Operating Rooms 5 (55.6) 49.8) 0.005
Total 9 (18) 41 (82)

Table 3.The risk factors in nurses and their family howsdeélgroup

Nurses Nurses’ Family Household
Risk Eactors S. aureus S. aureus

Positive Negative p Positive Negative p

No. (%) No. (%) No. (%) No. (%)
Hospitalizing-last 6 m 1(11.1) - - 4(12.9)7 (7.2) 0.460
Antibiotics-last 3 w 1(11.1) 8 (19.5) 1.000 10 (32.3) 14 (14.4) 0.036
Surgery-last 6 m 1(11.2) 3 (7.3) 0.560 5(16.1) 9 (9.3) 0.325
Smoking habit 4 (44.4) 19 (46.3) 1.000 8(25.8) 26(26.8) 0.913
Chronic sickness 3(33.3) 6 (14.6) 0.334 8(25.8) 10(10.3) 0.040
Skin problems 3(333) 5 (122) 0.144 2 (65 1 (1.0) 0.145

Medicine except antibiotics 1 (11.1) 7 (17.1) oan 5(16.1) 14(14.4) 0.778

Discussion rate among nurses was slightly less but also this

In this study which we aimed to determine théeSUIt shows the Importance O.f NUrSes as pos§|ble
aagents of transmission in the hospital

prevalence and risk factors associated with nasaf ".
carriage ofSaureus colonization among nursesenvwonment.

working in surgical departments and theiSome departments such as intensive care units
household members, nasahureus carriage rate and operation rooms have higher risks in
was found 18% in nurses. The colonizatiostaphylococcal infections. Naz et al detemined
prevalence shows variability according to théhat the highest rate of nasala®eus carriage
studied society and between healthcare workenss in operation rooms (20.8 %) (Naz, Cevik and
the rate is higher. Literaturely, studies showedykin, 2006). In a study made by Rhbar et al, the
that the prevalence of nasal carriage in nursearriage rate was the highest in the orthopaedics
was changed between 14-32.4% in Turkegtepartment, followed by those in the surgery and
(Bozkurt et al., 2007; Gil, Ciragil and Aral,the gynaecology departments (Rahbar and
2004; Oncul et al., 2002; Kocazeybek et alYaghoobi, 2006). In this study, it was stated that
2003; Hizel et al., 2005; Koktu et al., 2003). five of the nine nurses determined as nasal
The comparison of the result obtained in thiSaureus carriers were the staff of the operating
study with results from other studies, carriageoom. In the statistical evaluation about the
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relationship between the colonizatiand the hospitals for any treatment or control
units, the difference in the nurses working irfKluytmans, Belkum and Verbrugh, 1997).
operating rooms was significant (p<0.05). Poyraz et al. studied the nasal carriage of

It was shown in different studies that the peOp:gtftLérrﬁijr?elg t?]aa;[tlegetfriga:r\]/gaghsr?nr:i(;ic(:j;(telasﬁi a;:i
with whom the carrier health-care staff were ir. 9 9 y hig

: : in patients with chronic diseagBoyraz, Oztop
touch (sharing the same flat) had also risk (Allef) » S .
et aI.,(1997;gMitsuda et al.), 1997). Choi (et nd Ozyazici, 2000). Similarly ~Abu-Rabie

a ; o
evaluating nasalSaureus colonization among determln_ed that there was a _S|gn|f|cant
healthy adult individuals found the 23.Aro/assocuatlon between déireus nasal carriage and

colonization rate (Choi et al., 2006). Therefote, aving a chronic disease (Ab-Rabie, 2010). In

was reported that colonization and infectiorihéfwztgr?m]éhg;?rigaes satat[re]:ez?mgggﬁlroﬁ?us?;(s:ézs
could also develop without any risk factors 9

Studies introduced that MRSA transmission w (5Dr|<\)/||d er iaéiﬁgnd(;issee?seés)r?r??f?; a;ﬂ?sezftﬂgﬂzeﬁglcél
possible in the individuals who are not healt

staff and have any risk factors in the communit embers group. The_ reason of th'.s relationship
(Kazaz et al., 2000; Saxena, Singh and Talw ay be associated with going hospital more than

2003). Kenner et al determined tha ealthy people.

asymptomaticS.aureus colonization was possible Limitations of the study: This was a master

in the healthy society outside hospitals and thbesis study in department of Surgery Nursing
prevalence of MSSA (Methicillin-Sensitive and had some limitations. This study needed the
Saureus) colonization was 38% and MRSA wasphenotypic identification of S. aureus isolates.
2% (Kenner et al., 2003). In our study, also wBut this needed a further examination and
determined that there were carrier individualinancial support. When the conditions become
synchronously in the families of six of the ninemore efficient, following these strains by
carrier nurses. When all individuals werestudying genetically is highly important
evaluated in terms of risk factors, it was seem thapidemiologically. This is the prospective side of
some carriers had not any risk factors. In ouhis study to achieve the detection of the isolates
study, colonization without any risk factors wasvhich we kept under the heat @0

determined in the family household of nurses- - lusion

This finding evoked that there could be a

probable transmission of the colonized strainiy the present study, nasal carriage rate among
intrafamilial transmission. In the genotypingnurses was found slightly lower according to
studies done with the health staff and showiniierature without any meaningful risk factors.
the transmission in the family, having the similaWe also observed that usage of antibiotics and
findings strengthened this probability much moréaving any chronic disease were risk factors for
(Allen et al., 1997; Mitsuda et al., 1997; Shopsinasal Saureus carriage in the group of nurses’
et al., 2000). household members. Based on these findings, it
iSs necessary to detect the carriers among the

. . o arently healthy nurses and it could be
carriers are treated with antibiotics (Kluytman pparer . .
Belkum and Verbrugh, 1997). In this Studysbeneflual to control their family members

resence of antibiotic usage within the last thréoearticularly it they have a chronic disease or use
P 9 A’mtibiotics. We also recommend that unnecessary
weeks was found as a risk factor for MSS

carriage in nurses’ familv member aroun. ThidS29€ of antibiotics should be avoided for
9 ) yr group. 1 N3imination of nasal carriage of&dreus in our

factor was described as a risk factor for carnage. i onment

with previous studies (Hoefhagels-Schauermans, '

Niclaes and Buntinx, 2002; Karabay et al., 2006RReferences
This study has shown compatibility with,p | oovic MM (2010)
previously reported studies. '

This barrier to colonization is reduced whe
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