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Abstract

Nasal carriage of MRSA plays a key role in the epidemiology and pathogenesis of staphylococcal
infections. The aim of this study is to examine nasal MRSA carriage among healthy pre-clinical and clinical
medical students at School of Medicine in Istanbul (Turkey). We also evaluate the antimicrobial resistance
patterns of MRSA strains. In this study, involving 118 medical students, both pre-clinical (n:78) and clin-
ical (n:40) at Bahgesehir University, School of Medicine was conducted from October 2016 to June 2017.
The volunteer students were screened for nasal carriage of S. aureus by streaking both anterior nares with
sterile moistened cotton swabs. Then all nasal swabs and clinical specimens inoculated onto Chromagar
MRSA and blood agar plate media and incubated at 35-37°C for 48 hours. The isolates were identified as S.
aureus by standard coventional procedures. The antimicrobial susceptibility of the isolates was determined
using by the Kirby-Bauer disk diffusion method, according to the EUCAST panels. MRSA carriage among
pre-clinical and clinical students were 7.6 % (6/78) and 7.5% (3/40) respectively. There was no statistical
significant different between the two groups. Also all MRSA strains isolated from pre-clinical medical
students were susceptible to chloramphenicol and tigecycline, whereas numbers of susceptible strain to
tetracycline, ciprofloxacin and erythromycin were 5, 4 and 3, respectively. All isolates from clinical med-
ical students also found susceptible to ciprofloxacine, tigecycline and chloramphenicol, only two strains
were susceptible to both tetracycline and erythromycin. In conclusion, under the light of these preliminary
findings of the study, focused MRSA surveillance to medical students like other health care workers as a
potential sources for that pathogen must be in a consideration. There is no statistical significance between
both groups, in term of nasal carriage of MRSA and antimicrobial susceptibility patterns. Therefore , this
trial would be continued with the same student groups till to their internship period which they will be fully
practice in the hospital.
Keywords: medical students, MRSA, nasal carriage, antimicrobial susceptibility

Pesrome

Hazannoro HocuTenctBo Ha Staphylococcus aureus cpel 3paBOTO HACEJIEHUE € TTI00aTHO SBJICHUE.
OcseH TOBa, Ha3aIHOTO HOCUTENICTBO HA MRSA nrpae kito4oBa posisi B €UIEMHUOJIOTUATA U [TaTOreHe3ara
Ha craduiokokoBuTe MHGeKknuu. Llenrta Ha HACTOAIIOTO M3CIENBAaHE € Ja Ce MPOy4YH Ha3aJTHOTO
HocuTenctBo Ha MRSA npu 3apaBu CTyeHTH 10 Mpe-KJIMHUYHA U KIMHUYHA MeAulMHA BbB PDakynTera
no MeauuuHa B McranOyn (Typuus). Thil kato Te3u O6akrepun ca MyJITHPE3UCTEHTHH, OLEHHUXME ChIIO
aHTUMUKPOOHATa pe3uCTEeHTHOCT Ha mamoBete MRSA. M3cnenBaneto, BrimoyBano 118 cryneHtu mo me-
IUIHA - npe-kinHudHa (78) u kinnnyHa (40), b @akynrera no menuuuHa npu Bahgesehir University, e
npoBenieHo oT okToMBpu 2016 10 toru 2017 1. [IpoBeneH e CKpUHUHT ChC CTYACHTH-I00POBOIIIIH 32 Ha3aJIHO
HOCHUTEJICTBO Ha S. aureus 4pe3 HATPUBKU OT HO3JIPUTE U CTEPUIIHU BJIAYKHU NaMy4HHU TamnoHu. Cies ToBa
HazaJHUTE NMPoOH U KIIMHUYHU TPOOH ce MHOKYJIHUpAT BbpXy NeTputa ¢ xpomarap 3a MRSA u kpbBeH arap
u ce uHKyoupar npu 35-37°C 3a 48 yaca. M3onarure ce uaeHTU(UIMPAT KaTo S. aureus 4pe3 CTaHAAPTHU
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MpoLeAypH - OMOXUMUYHHU TECTOBE, MOPGOJIOTHS Clie]] OLBETsABaHEe MO ['pamM M MO3UTHBHHU TECTOBE 3a
Kartanasa, koarynaza u JJHKaza. AHTHMHKpOOHaTa 4yBCTBUTEIIHOCT HA M30JATUTE C€ OIpeness Mo AUCK-
nudy3nonnus meton Ha Kspou-bayep, ¢ n3non3pane Ha MaHeaIu aHTUMUKPOOHH areHTH, ChOTBETCTBAIIN
Ha npenopbkute Ha EUCAST. HocurtenctBoto Ha MRSA nipu cTyileHTH OT NPEAKIMHUYHA U KIMHUYHA
MEAHIIMHA, ChOTBETHO, 7.6 % (6/78) u 7.5% (3/40). He ce yCcTaHOBHM CTaTUCTUYEKCHU 3HAYUMA Pa3jIHKa
Mex 1y Bere rpynu. Beuuku mamose MRSA, nzonupanu ot CTyJIeHTUTE MO MPEIKINHUYHA MEIUIINHA, CE
OKa3axa YyBCTBUTEIHH KbM XJIOPaM(EHHUKOJI U TUTSIIUKIINH, a IIIaMOBETE, YyBCTBUTEIHU KbM TETPAIIUKIIIH,
UIpodIOKCalMH U EPUTPOMULIMH YYBCTBUTEITHH CHOTBETHO S5, 4 1 3. BCHYKU U30JIaTH OT CTYJCHTHTE T10
KJIMHUYHA MEIUIIMHA TIPOSBSIBAT YyBCTBUTEIHOCT KBM ITUIIPO]IOKCAIINH, TUTCIUKINH U XJI0paM(EHHUKOT,
JIOKaToO CaMo JBa IllaMa ca YyBCTBUTEIIHU €JHOBPEMEHHO KbM TETPALMKIMH U €PUTPOMULIMH. B 3akito-
YeHHe, B CBETJIMHATA HA TE3U MPEABAPUTEHM JAaHHU, TPsAOBa Ja ce oObpHE BHHUMAaHHME Ha HAJ30pa Ha
MRSA 1nipu cTyneHTuTe 10 MEAUIIMHA U IPU APYTU pabOTeI B 3paBe0Ia3BaHETO, KOUTO ca MOTEHIMAJIeH
M3TOYHUK Ha TO3M MAaTOTeH. 3a M3sICHSIBaHE Ha mpobiema, obade, € HEOOXOAUMO IBJITOCPOYHO MPOCIEIs-
BaHE HA TE€3U CTYACHTH MO MeaulMHa. Hama crarucTuuecku JOCTOBEPHU Pa3IuKU MEX]y ABETE TPYMH MO
OTHOIIIEHUE Ha Ha3aJHOTO HOCUTEICTBO HAa MRSA u Ha aHTHOMOTHKOBaTa YyBCTBUTEITHOCT. 3aTOBa IIIE
MPOABIHKUM M3CJIEBAHUATA C TE3U IPYMNH CTYACHTH 1O BpeMe Ha TEXHUTE CTAXKOBE, KOraro Iie paboTsr B
OoyHUIIaTa HA MIBJIHO PAOOTHO BpeMe 3a MO-TPOIBIDKUTEIHN TIEPUOIH.

Introduction

Staphylococcus aureus is one of the most  dents at School of Medicine in Istanbul (Turkey).
common bacterial pathogens and causes various di-  Since these bacteria have a multiple resistance pat-
seases, ranging from localized mild infections to in-  tern, thus we also evaluate the antimicrobial resist-

vasive life-threatening diseases (Aung et al.,2017).  ance patterns of MRSA strains.
S. aureus is a major resident or transient colonizer
of the skin and the mucous membranes, especial-  Material and Methods
ly the nasal-pharyngeal region and gastrointesti- In this study, involving 118 medical stu-
nal tract of humans and animals. Transmission of  dents, both pre-clinical (n:78) and clinical (n:40)
S. aureus occurs mainly through person-to-person  at Bahgesehir University, School of Medicine was
contact (Kluytmans et al., 1997). Although colo-  conducted from October 2016 to June 2017.
nization of multiple body sites occurs, the anterior The volunteer students were screened for na-
nares are the most frequent carriage site. S. aureus  sal carriage of S. aureus by streaking both anteri-
are nasally colonized in a range between 30-50%  or nares with sterile moistened cotton swabs to a
of healthy persons. S. aureus nasal colonizationcan  depth of approximately 1 cm, and rotated 5 times
be an indicator of high risk for subsequent infection  (Scarnato ef al., 2003). Nasal swabs were placed in
(Scarnato et al., 2003; Miller ef al., 2012; Bijnen et ~ tubes containing sterile normal saline and quickly
al., 2015). transported to the medical microbiology laboratory
MRSA was first identified in England in 1961  at the Medical School of Bahcesehir University in
after which it emerged worldwide (Jevons, 1961).  Istanbul. Then all nasal swabs were inoculated onto
Since the 1990s, MRSA colonization and infecti-  Chromagar MRSA and blood agar plate media and
ons have been increasingly reported among the ge-  incubated at 35-37°C for 48 hours. The isolates
neral population/community and are referred to as  were identified as S. aureus by standard procedures,
community-acquired MRSA (CA-MRSA) strains  such as gram staining morphology, catalase test,
(Deresinski, 2005). Therefore, so many trials was  coagulase test, and DNAse test positivity (Martine-
carry on community-acquired MRSA (CA-MRSA)  auetal., 1998).
and hospital-acquired MRSA (HA-MRSA) isolates The antimicrobial susceptibility of the iso-
about their antimicrobial susceptibilities and ability ~ lates was determined using by the Kirby-Bauer disk
to toxin production (Munckhof et al., 2009; Bijnen  diffusion method, according to the EUCAST panels
etal.,2015; Aung et al., 2017). for the following antimicrobial agents: Chloram-
Nasal carriage may be a strong risk factor for  phenicol pg 30 ng, gentamicin 10 pg, erythromycin
some serious infection. Few studies have examined 15 pg, tetracycline 30 pg, ciprofloxacin 5 pg , tigecy-
MRSA carriage among medical students. The aim  cline 15 pg, co-trimaxazole 1.25/23.75 ug, linezolid
of this study is to examine nasal MRSA carriage 10 pg. All intermediate resistance phenotypes were
among healthy pre-clinical and clinical medical stu-  considered as resistant; Resistance to vancomycin
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Table 1. Antibiotic susceptibility patterns of MRSA strains

Pre-clinical Clinical
Antibiotics students students
Chloramphenicol 6 0 3 0
Gentamicin 4 2 2 1
Erythromycin 3 3 2 1
Tetracycline 5 1 2 1
Ciprofloxacin 4 2 3 0
Tigecycline 6 0 3 0
Linezolide 6 0 3 0
Vancomycin 6 0 3 0
Co-trimaxazole 6 0 3 0

S*: susceptible, R**: resistant

was also evaluated by E-test Vancomycin strips
(Biomerieux, FR), as recommended by the manu-
facturer. S. aureus ATCC 25923 (American Type
Culture Collection, Manassas, VA) has been used
as a quality control strain for susceptibility testing.

Results

A total of 118 healthy students were enrolled
into the study. Of pre-clinical students were 34 (43.6
%) males and 44 (56.4 %) females. Of clinical stu-
dents were 16 (%) males and 24 (%) females. The
median age (interquartile range) of the pre-clinical
and clinical participants were 21 (20-22) years and
22 (21-23) respectively. MRSA carriage among
pre-clinical and clinical students were 7.6 % (6/78)
and 7.5% (3/40) respectively. There was no statis-
tical significant different between the two groups.

All MRSA strains isolated from both pre-c-
linical and clinical medical students, were found
susceptible to vancomycin, co-trimaxazole and
linezolid. Also all MRSA strains isolated from
pre-clinical medical students were susceptible to
chloramphenicol and tigecycline, whereas numbers
of susceptible strain to tetracycline, ciprofloxacin
and erythromycin were 5, 4 and 3, respectively. All
Isolates from clinical medical students also found
susceptible to ciprofloxacine, tigecycline and chlo-
ramphenicol, only two strains were susceptible to
both tetracycline and erythromycin (Table 1).

Discussion

S. aureus nasal carriage is a global phenome-
non among healthy population. Also, nasal carriage
of MRSA plays a key role in the epidemiology and
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pathogenesis of staphylococcal infections (Yano et
al., 2009). S. aureus nasal colonization is common
in communities worldwide, and the S. aureus na-
sal carriage rate varies by specialized populations
(Choi et al., 2006; Chatterjee et al., 2009; Munck-
hof et al., 2009; Ma et al., 2011). Previous studies
revealed low prevalence of nasal MRSA coloniza-
tion (1.4-9.4%) in Chinese medical students from
different regions (Chen et al., 2017). In addition,
the analogous report that the detection rate of S.
aureus at Wenzhou Medical College in Wenzhou
was 15.4%, of which 3.0% were MRSA (Du et al.,
2011). Besides, the study from Brasil reported that
in a medical student community, the detection rate
of S. aureus and MRSA were 20.6 and 3.4% (Gush-
iken et al., 2016). However, in a Malayisan report,
any nasal MRSA colonization was not found among
209 medical student both pre-clinical and clini-
cal groups (Nordin et al., 2012) Previous reports
from Turkey, in medical students nasal MRSA car-
riage rates were varied in a range of 2.9-9% (Dag1
et al., 2015). In this study, MRSA carriage among
pre-clinical and clinical students were 7.6 % (6/78)
and 7.5% (3/40) respectively. There was no statisti-
cal significant difference between two groups.
Increasing antimicrobial resistance has be-
come a global public health problem in recent dec-
ades, threatening effective treatment of bacterial
infections (Bijnen et al., 2015). Increasing antimi-
crobial resistance data in the previous century was
mainly focussed on hospital settings, the last decade
has seen an increase in interest in community-asso-
ciated resistance (Zetola et al., 2005; Mediavilla et
al., 2012; Miller et al., 2012; Bijnen et al., 2015).



Clasically, the occurrence of resistant S. aureus
(including methicillin resistant S. aureus, MRSA)
was confined to hospitals and long-term-care facili-
ties. In the 21th century however, MRSA infections
have also appeared in community-dwelling indi-
viduals with no healthcare associated risks such as
a recent hospitalization. Most bacterial infections
are caused by the patients’ own commensal micro-
biota,which forms a reservoir of bacterial antibiotic
resistance genes (Bijnen et al., 2015). Ineffective
and inappropriate antibiotic treatment has negative
consequences for both the patient and the health-
care system; thus, the infection remains untreated.

The results of this study reveals that, all nasal
MRSA isolates from both pre clinical and clinical
students were found susceptible to chloramphen-
icol, tigecycline, co-trimaxazole, linezolide and
vancomycine. Also erythromycine resistance rates
were the same in both population as 50%.

The multidrug resistance (defined as resist-
ance to 3 or more antibiotic classes) phenotype is
a particular characteristic of MRSA, related to the
global presence and spread of multidrug-resistant
clones (Sakoulas et al., 2008; Drougka et al., 2014;
Stefanaki ef al., 2017). Apart from the characteris-
tic resistance to all B-lactams, MRSA also demon-
strates resistance to many classes of antibiotics
such as macrolide, clindamycin, fluoroquinolones,
tetracycline, mupirocin, and co-trimaxazole (Teno-
ver et al., 2009; McDougal et al., 2010; Stefanaki
et al., 2017). Multidrug resistance rates in MRSA
strains from European countries, such as Sweden,
the Netherlands, Austria, Belgium, Croatia, Spain
and France was reported varried between 1.2 to
11% (Bijnen et al., 2015).

In terms of multidrug resistance MRSA be-
sides beta-lactams resistance, we detected only one
nasal isolate from pre-clinical student resistance to
tetracycline, gentamicin, and ciprofloxacin ; and
two nasal isolates from clinical student resistance
to erythromycin, clindamycin, and tetracycline.

Conclusion

Under the light of these preliminary find-
ings of the study focused on MRSA surveillance
to medical students, like other health care workers
as a potential sources for that pathogen must be in
a consideration. However, for clarification of that
issue needs a long term survey of these medical stu-
dents. There is no statistical significance between
both groups, in term of nasal carriage of MRSA and
antimicrobial susceptibility patterns. Therefore,
this trial would be continued with the same student
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groups till to their internship period which they will
be fully practice in the hospital for longer periods.
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