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Introduction: Staphylococcus aureus is one of the most common and significant
nosocomial pathogens. Due to the increasing resistance of these bacteria to
antibiotics, they have become one of the mostimportant health problems worldwide.

Aim: The aim of this study is to investigate the prevalence of this bacterium in
various hospital wards and the frequency of methicillin-resistant Staphylococcus
aureus (MRSA) isolates, as well as the potential isolation of vancomycin-resistant
isolates in clinical samples.

Materials and Methods: 138 clinical samples were collected from various wards
of six hospitals in Tehran and were identified as Staphylococcus aureus through
biochemical tests. Antibiotic susceptibility testing was performed using the disk
diffusion method with thirteen antibiotics. The prevalence of the mecA and vanA
genes in resistant isolates was determined using PCR.

Results: Most clinical samples were collected from the ICU, particularly related to
urinary tract infections in women and bronchial washings in men. The majority
of isolates were from the 30 to -50year-old age group. The highest resistance was
reported against penicillin (%99) all of isolates were sensitive to Synercid. Although
87 isolates (%62.9) contained the mecA gene and were identified as MRSA, none of
them contained the vanA gene.

Conclusion: The development of antibiotic resistance in hospital-acquired
infections is one of the most significant challenges in treatment. Precise and
continuous monitoring of resistance genes is of great importance.

Cite this article: Rahimi, S., Borhani, K, Study of the Prevalence of Methicillin-Resistant Staphylococcus aureus Isolates and the Presence of
Vancomycin-Resistant Isolates in Clinical Samples. Iranian Journal of Biological Sciences. 2023; 18(4):31-41

Publisher: Islamic Azad University of Varamin - Pishva branch

Print ISSN: 1735-4226 Online ISSN: 1727-459X

This is an open access article under the: https://creativecommons.org/license/by-nc/4.0/

v\



Folad . VAoy9d

FeYJl .

Oly! (Gean) gl

4

H
Oy S ) 5

2if dlie

. 8
‘%JH)Q‘G])
h t t p s : / [/ z i s t i . i a wuwv ar am in . a c¢c . i r

WA

4 polie glo wlz 3929 9 (wsd19lmwsTaTaldlin] uluw o & polie Lo dgil l9lS (w0

b gl Bgé 5 HuunlogSSg

TPy 9l ¢ peumy 3l

Ol 3530 Olyad Aoy oSl ST 08NS (ulicds Cwn) 09,5 dsy) urlicsylS goeils .Y

Olyad 3550 Oy delg oMl blj olSisls (b Sy 05; obolwl Y

Olyad 3Sya (a3 Aoy ¢ odlal QbT oSty (ebid Gy 03; 13adied pled) Joo

o,\:&g

o SleMbl

Sl Glislon @liolon dalos g2ieae 5 0255 @b 3 G2 093s) rsSSobdliul : :dsuile
QM@W)‘@QIHM(LQ Mw@T)_:ly)bL@ngLnA ohldl e 4y g
ol b LS Olaz el 00 by

Sl wlus lgld 9 Sl wylew oL gL o insu 30 GASL ool —l9lyd —wyp (bun
@ pslie gl dspl gilwliz Jlol s (MRSA) (5538 (wsSsSPhdbul ek w 2o 4 pslie
b o L sl 4556 50 GuuolesSTs

el b g oud T Olye8 5o Oliwylows Jab alizee lg—dso 31 b 596 VWA il gy g lge
GBI Sl il Wa b (plwlid ug3ys) S sS MBIl Olgis 4 (pla—dsn lo S
35 Hlelyd a—s fl.oul Sgw UJ‘.JT 033w 3 oolaiwl b Swod yL_icd) oy 3 oolaiwl b (SSgu

20,5 (53 PCR gy Lo pslie glo aJgpl 4o vanA 9 mecAglo

ool sls Cisde 4y bgy e 05251 9 Wb Iz ICU (s 5l b slo 4596 by izl
BY w 09,5  bgrye Lo dilus 7 s 0539 O10pe 33 (39, (G g—dctucds o 9 0L 5
b i ol 9 ui SOBS (AA/VA) e iy S5 G5l s Ceglie oy 3YL . aS0gs Jw O+
S5SL lgis 4 9 039 mecA O golo (48Y/3) Al AV de ST .38 gl s (+7)duwsiuw 4

W38 vanA o gsls Wil 31 S o bl ub asl_3MRSA gla

2l Gile G fege 31 (Fm Gliwlow sla Coghe 53 (Sgn BT Cnslie dlowl 16,5 dzus
) Caod! 35l 5w Caglin glo O (=5|J~A 9385 Uil (el Olsy

Wi doy )b
VEYNVYE Dy
VESV/YIVY 6,50
VEV/ £V
VESY/NY/VY

oindy
wlé

$lS OlolS

polie Gugiys) pusSSoldli
Ot w o 4

¢ Gr—alagS3y 4 Coglia
Slwslon S Sgbe

o Oty

sanazrahimi211@
yahoo.com

kborhani54@gmail.com

4 polie 5l dyliz 3525 5 oshysl sSSPl ke o 4 polie 5l il gk s S Ay e oy lin (il L3l bs
EV-YV(E) VAV EY L0l o) (i) dlome .l gl dg6 50 Gu—wolasSSg

Ao 3= () 0B wisd  YVIV-E0IX:(Sig iUl L WWWO-EVYT sl L

lo—d - Ouelyg sy syl ol & _isls : b

Y



L;L“’J,Jw:’)

Je 0 (00 cel 33 13 MeC agjs09,5 CanlS
sl il o ol 5l So 4 MRSA Gla (s 551 Lol
oLl floys g wlelis . (Ve sais hos Sleye
|, MRSA 5550 Gl wlsi (oo 25k (ol b oads 0325518

AOF) aao rals

b b oSkl adde o (Siga sl L 5
Cooglia GRal3dl b sl oo GralesSSy ecenlonilodly
Soghe oloyd Sz GammalesSiy Sl ek gt 4 S
L OVF) sl ot 0liczl MRSA sla aygu 3 26 gla
@ polie (alsl B pldlin] g sl (>l
5555 50 olews 51 YooY Jlw ;0 (VRSA) raologSSs
o2 b ggu cpl wlosls lis b ow, p al o 15 o]
39 (VAMGralogSy 4 S Saglie 5 il
AOF) csl (MeCA) il o & S Canglie 3
Ceaglie b sl pupTaTasbslin] 5| plaalax 50l
OealosSGy 4 pglie sbhalox L5 (VISA)Lawsis
slecisie oloys 0)lys Sk SIS 4 = (VRSA)

(V0) ol 4225 S5 shdl

s3] resTsT sl sl aiged Syl 8 adlllas (nl
Obanylon b e sletde Ghlen 5l oad lua

e & Seaglio Glime o 85 1B oy 2 3550 OIS
Cuoglio 8929 Jla>l g 205 i b alox ;o s
IR bl o5 MRSA sla alaz o (ralesSSs

=

TR

htps://zist.

ifauvaramin.ac.ir

Y

Lo lom sboaisS cn Sten 5 (o sl s s sbslen
Aeans laal 5 (MO)sgd oo gmine (Si5 Sk
oaiiS sl Jelge (n ot 51 (o 4 655k cnl (ST
2 6L Gl (1) el ond has Gliwlen Cosas
St slotigie b ads b lamipie olnl
Sliighe oy 8l Slghe wlexr I Ol eanS a0y
5 Szl sleiisas (g, leiishe (oo guil ( Slwsy
Ollos esbol 86 (F) o)ls 2 ol sleiegonne
A Mo ofy8l  (Shp Jwy olbawlosm 50 0o (6 iy
B3P a3k a8 ol Bl g (i lbine (gwgy slejS]
(S3dbogen (53,01 ol a4 (bdle auile) wjls ils

oS 53 sl s P HSlin] o g VL Slasl
Sletoglie Gl a5 5 (g (I Creslin sl
o SIS gy 6l @YU & 03 LS s Siem ]
53 odas IMSEe 1 (S (F) Sl 03,50 9z g 1) (5oL
rogygl eSS okdlinl 5l AU sle Cughe oy
5 il gl Sge (T 4 Cund (6551 (nl Conglie
ot g adsSle danyjsSilSsinl do plsYL alex
ol 5l i le Coshe b ynS crge ol (nl 45 ol
e 9 S e Ol Gl e 5l (M 590 9 65T
2 oblem Gy gloy S g Gl e ane
ol oloy alies cnl a5 owys,S Sleys b ol Lo
Cuwl 035 axlge (g b slo Codgaze L) Lo cigac
S & pglie bl (waTeTelSlin] da asge cnl (V)

(Methicillin-resistant ~ MRSA) o
el 4 Lo a5 (A) ,ls plStaphylococcus aureus-
ke & date Gesn S MRSA T sl
cwol oals 4adlsl (Penicillin Binding Protein)
Ol Jotae MECA 5 .(A) 598 oo 00l PBP2a a5

aS 008 e fel uiien opl wiL o PBP2a
5 4 S (Sl bled ughsf s plislin]
9y 2 05l (V) adl axsls eV gl S

s gyl dll8 o



JL“J,JL;“:")

htps://zisti.iauvaramin.ac.ir

55 W03 Jeade Ul 4dBs O e 4 1 ¥e e e TPM
339,50 43 0us glyinl DNA (g5l> 19, ole ol
kS g ool Chle )y jslaie 40l e (6,500
5 Ty gyl ead glgul DNA (lo aid
@5 hey S g gy b ekl 68 2]l
2 &ye 2d leslaul LI DNA chale -l o g !
«3y900) UV ms g oliws o yiagil Y8+ o0 Jobo

S50 Gy (L]
vanA s mecA slss d925 oyp !y PCR cus
odnlin gy oolawl 5,90 b jesly g .85 & g0

b oV Jgoz bl p o 5 0l

3 MECA slos svalive (gly ooliiwl 5,50 slo paslyy N Jga

vanA
03¢ (8 ees3) il (€°)Eedil glos  (bP)J graous I b
mecA F: ACTGCTATCCACCCTCAAAC 54 163
R: CTGGTGAAGTTGTAATCTGG
vand F: ATGAATAGAATAAAAGTTGC 57 1030

R: TCACCCCTTTAACGCTAATA

WO :Jels jids Sie YO ol o> 0 PCR STy
Forward ,eslp jids S <10 ¢ o yinn yidg S
shie 0T yds See A0 Reverse july il Ko /0
aobsl o ab plxil I DNA S 2 e ¥ g syl
b (Wl wca)8) JSolugas oSy 5 PCR 25T
W glos jo ol ol el puly a2 de O oles Ll
Syl Jolis a5 > YO aalsl jo g ol ol ax o
c a4l FO woe a4 ol 3 ol ax e AF gl o ud
B0 Sde ds (olp @ 4 ba e Sl sleo) o Jlasl
e 35 (Bl az o VY sles 3 s s « 4l
a2 VY los po 2ld oad hgb Cales o 5 aido)

Y game o b pldl 4B Y G @ o5 il

A

b dgyl Glol2 (o

Slbed 9 Sl b wiges ()90 aox

6}15 g0l oo A &ow Q‘Gz.la.u Y aalllas Q‘ll 59
S S gle 5 055 bl g olel sla L
Bl s sl plislony @by 5 g Ol
osisadl el e el ks o pmeley e sl i lows
4 np 4 bl g K85 sl Snid
Cash ot 3 lolid gz il il elals]
5 bt ogSee ojlalil sl gy 5l Sk
GYBS (b e ¢ o) giesl K, e loardon
Jsiile s 45 0, « DNAGSE (YsSlS (]

205 ooliinl BT el

b S gy (5T 4 ol oy

Sl (g Sgs o lalisl g, 5l ool |
slo Ssm (Il 4 b gl I S e (S (]
(30ug) ek d30ME) b o
(30ug) oLt (30ME)  cewlaSolig e
OelSelol 5 (10UE) omnlog iyl 1HB) (rmalosSg
(15p8) praSlsin 5 wid Lomslas &5, 5| (30p8)
S i (2018) (asbblS (30ME) st 55
5 (15p8) swyims {15H8) Gewsess (3008)
S5 ol ol 9wl eazmis GLLLSHT Ce 28 10
Clinical b 5 aBislejl slas Jaibiw] dusga Jos!
and Laboratory Standards Institute (CLSI)

M)f )‘)5 sl S)90
vanA gmecA b5 0929 owyy

sy b b alaz 5 DNA lzel o oo5955 (o) p sl
6L lal jshate ol 4o plosl (Boilling) yasling>
A Slawd Jolxa) PBS' Jslowo 51 il (lea Voo o
4l gy S (pp 0D S 0959 )See SIS (Gl

590 5O day g Wk oaly 13 A0 gles jo 4z B VO G

" Phosphat Buffer Salin



RUTTID)

\‘B)loi

htps

. \/\e)jb .

)/ zis b

vy Jle .

ifauvaramin.ac.ir

Ol gwj S5l

e S gl Glgl3 (o

25

20

15

10

20

15

10

un

0

S CEYI0%) b5 5l st (OFID) Slope 55 sien
Sl gad 5  SlolE i (G Bl 40l
09 @ by ilite sl bl
Lo ¥ s oldl aSJls s esgs (FYIVE) Jls 0+ b Y
YN L Juad Ve g YONT Jlave ko Jyyvy

3 oads o

25 )5
by}
9
18,
505
220 2 22 5
I 1 1, 0 0 1I IO
nl |.| .I i %ol dl
salfyg gl Al gl dal s o 18 J‘J}S};\.ﬂ IcU oy

20

|\|”

Wi e ey e ] W e mS oy B B e

WOk ey Wl el W

LA YO T

G 3l esdsl T3l sl gl JS g3 Y U5

& s 50 > oyl Loy

| ‘ || ‘ I ||‘
111 111
|||| | °°°°.|°

JAGE Ay paa ML

5wy syl os s pllin] glo wlax Jlgl 3 Y S
Ol jlos i j0 Sl slo g

a2 VY gled o ol pod sb culys jo 5 aido)
game s A5 plovl 4ids V e 4 ol b
ou( cnly ATTO) 5589517 55T J5 65, » PCR
UVP Transilluminator) ,gluey il ofiws jo

e Slss e pos b dszy ouyp Sur (]
L0 5 odalice

el

Ages 5l alam VYA olaw ole 8 iae 4 adlllae ol 4o
S e gl g o3l g ol b sl
Sileliz Gl sl bl 2bye 5 Sy Ollon:
Jre 4 iy sl oo ol L g wad
Ll A () S8) s xSl ol gl oS oS sl
o655l CEYAE) alas OF ¢ oo e 4 slae (£ 7V/0) b

IRV P WINE

Sl diged ;3 oyl s TsTplslin] sl iz (SasSly N S
st

ISOLATION

138
88

SPUTUM  WOUND CSF BLOOD URINE TOTAL

b alas i el Casds mls ulul ol ogdle
5 (F JS8) ways 5 oz (ICU) o5 sl cudlye iy
GHon Spited 4 bgpe b dge i izes
2 6ol Coghe Gl odel Cands Gl Wged ooy

o Cads digad g (FY4) claje 5 it M) 5

Yo



Fold VAo . ey Jle .

dL“’J,Ju‘:"J htps://zist

.iauvaramin.ac.ir

Ol gwj S5l

sl ) sl o)

5 S et il osdle (F US)0s8,5 2 pee MRSA
353 VANA (5 (5ol (pmetlasSSg & pslie (sl sl

L

"1234567891011
_:‘d-ﬁ--‘ﬂ&-.

+
w163 bp

s 3Tshslea] o MECA (5 lilid g 5hs xSUILF S
Yoo bVeoL Ladder i Jon8 = wute JpuS s ¢ uadof
5> oyl wsS S sl ladslaz NV L) o)led g 3k i

(L cax mecA (163 3

.
&

==
oshsl pesTsTHlid] S b sl diged gy Gl 5
Ol by e (6 7 il SletS jload o
S5z 5 Skl Cgie S pmyp San L
28 3 adlhe 5y50 (Sse (S1 Cuglie ol
2 el gl cse 5l S odel ey mbs ol
ofiws Cisae g (g)l,0l oy Cisae i lay
» e gl glen iels L S UTH @)l
i el etz 5 Sl o slo L 4o ol
03 oeesS Jlo 53 350 Ogekes YO T Sz s
3 Je5s Jose 5 o sl S Spbdlind 3550
&S ales (g el ows 4 Wl o & Cenl Cigae
Sigie 1 aeyd B D (weygl g oS shidlinl a5
weid loye Cdsae STl avs oo LS5 1y g )l500 slo
30,8 (SWj odisS wugd W bl h 4 e Wle oo
el o adlae 550 sl s ley el 10 .(0F)

S gy gl ady e gl b len asbe

gl WA g9y p w35 Oj90 sl (guyp bl 2
4 S Caglie iy sl s T3phSl/
a2 g &b 5 QU )WY b o S
355 odaline dpwyiw Sse (Bl 4 teglie
sl S (51 a8 o ol @l nl T Geizmen
aele Vbl (6135 5T LI g 5 CmmalegSSs
Cuoglie Lol witwn gyl upTsTplilin) Glo alue
ol ol wle o S 4 ces YL
Jooz) ol aline m psie 65 5 preSUighos (S g

(Y

sl a5 (Sise (Sl Comlan i IS JIsl3 Y Jpor

shs) sTs phsl]
Sl dys
K S
potes b o oS
Vg g aV/A il g
440 . W e
ov/¥ o An'Al ekl 51
e Vg VA Gl oAl
hA YIA At} eSSl s
oA Vory TV ALl
s Vi TN il )
ATY N \E/8 R 6F
wr VoA YA bl
Vo A Vo4 =Sy
ag/y . o S g
Vit . we s
Ve Lo e

AY osiyol a5 355l sl VANA s MECA Cuglin slo

sle alax i g Wog MECA (5 slls (£ FY13) 3,50

Al



L;L“’J,Jw:’)

htps://zist

shs] esT3pll] 5> (S I Ceaglie o5 el
slow) el il 4 5, MRSA (gl alas 5 _pguae
slocigic )5 )y JSie o MRSA 5 Cenglis
S (oo g L3S puliw o pliwsle 5l olusS]
5555 shedli] oz VYA (s 5yl anlllas 45 (YY)
G SSgm (Bl 4 Cad Caglie (n i eyl
gl gt cyrizmad 5 ol ol (4 A4/NIYY ol
ol PCR b o (3,138 Sy S (51 &
AV gl osSsSshodlinl oz VYA olia 5l 45 ol
b Glalllas .aisgy MecA 5 slls (1 #Y/) alo>
Sl Lged ;3 usdysl usTeTellin] Cglia die 5
Sl w85 Oy90 Glnl s Ol LWl jo Sl
Ailgs so odal Cawdy el olélps dahis 4 axe L
3Gk eimmen Bl gl gl lle Loalis
AL nl 5o Cwglie sla F S92y (o p 4 Slalllas
Glize Slallae o b 55 ool olpe o Wl azsls,
g S0 50 0 ke (gl anllas o el Sglite
@S 2o Cowles wpilipon, gl 9
il slacudlye QLS 50 1) usdys/ s s llen]
Om 3l s I3 sy 3)5e (SAg bl
o & pglie L YVIEY «usdys/ g5 llin] YO alox
ouds laz Sl slaaiges 4o (YY) Wogs (MRSA) L
VYL MRSA wliz VY oo 5l ologe 5aS 4o
&l aslllae (YF) (/. A/A) Sogs MECA 5 59l s gu
San b plogw 635550 (oo pliwjlen 0 K00
kil oles MRSA wlax F+ 0 mecA 5 ool

(YD) %oy MeECA 5 s3>

Sygo S0 ol 0 olpl o aS Sldlas L LLs,I o
plol b lo o 485 Sjso gl & (lyine @id S
b alr VeV G Gl aS oS o)Ll iz o,
05 S b wlazr 0o, OMA «usdysl usSsS plsliv
Gl aigel 10 Caglie o,y ped B35 ¢ 00g MeECA

0d S el () e pll lialen 5l eas las

.iauvaramin.ac.ir

A%

cee glr ool Glglp oy

S oSy gl ad e slo liw e wile
S0 50 g By (5,10l e Wees ous oz sl diges
o5 409 Vb L b diges cnl (e 325 Lo Gl Lo
Ml Shs oy 0 e Sl S OBy S
5 o5l 5o loye g b5 wyls 13 (sl0l slacisie
Wb ey BB ogles Sbiss g)]y0l oliws (55509 5
Sedes 0l )3 Sighe ab Sl o ba Solis (nl
5 Gyl Chgas i ol Glis 0 ol dslllas gl
0929 Ll e (5,10 (gime OS] 5 el o e s o)L
Jase asdllae zmls b guon ol cpl (P</-0) o)l
Ob3 5l A Ol )3 g n Saiiad slo diged K00
5 alsle i Jlesw! adey Yl a5 0l 5158
adllas 45 g oo ezl I b LS jo 0l (o o100
Byas i 4 a5 0,5 o)Ll (Y- F) o Ken g 555,]

OA) S35 WS Sighe jop 5o Sem

sl 23 5o Gl len slo Cogie jlas s Ve 5l e
as ole plid i dsllae opl ol adl . (19)s4s =
Lol i by g5 ple 4 caws ICU jo cogae e
Solas oy Hlas es (Y2VY) LSes 5 gigerils
O 5o Gl Cighe gad o b ae s k]
olou | aSh0gzg b aS asils ledl liw jlows alies slo
oo Ol Rl & e 05y Sdlie sla 23w
).il& d)Ja )‘ Lol cCnl ooy =9 jjo Ul)"‘A Mlsj
Elgl 5l oalaiwly ol loms sl (6 s Dae als Yok
Bl 5 arle Syl osilaeSi slgalSims
S Gl dgy @ Bras (eizes g (Bye sl
oads b sy ol jo liw by Cigae ioli8l el Lo
el )be Sojelsigen) § Sdgilie STy cde 4y 595 oS
350 Sldllae (V4) oyl Jlos au 1) LylE,l ula

A7) 50,5 0l ICU slossu jo cigac



JL“J,JL;“:")

p3Y azg a5 a3l (oo 6L cal & (Sogll il et
o 1y o onl ) Sighe et g JUU 5l S ol s
S5 USs & MRSA sle a3 el 3, 5l il
) liiades oSl sl Gl 4 g, sl eassS
el 2oy b 005 15 L VRSA (slo g Lo 508

Ol Geizer g b Sisn (Il pemd Caul o3 o)ls
Srdan B3 b Gloys STy (Sgm (Hl Cuglie
S5 olr polie lo dgu yiioy joeb 51U 05 O jso

23,5

1. Panda S, Kar S, Sharma S, Singh D V.
Multidrug-resistant Staphylococcus
haemolyticus isolates from infected eyes
and healthy conjunctivae in India. Journal of
Global Antimicrobial Resistance. 2016; 6:
154-9. DOI: 10.1016/j.jgar.2016.05.006

2. Farazandeh, Nourbakhsh, Jahromi H.
The effect of silver nanoparticles on surface
hydrophobicity and biofilm formation in
Staphylococcus  aureus, Acinetobacter
baumannii, Pseudomonas aeruginosa, and
Escherichia coli. Iranian Journal of
Biosciences. 2021;16(1):17-31.

3. Parvizrad R, Khalili Dermani S,
Ahmadi A. Frequency of Vectors of
Methicillin-resistant Staphylococcus Aureus
Among Emergency Staff of Vali-e-Asr
Hospital in Arak City, 2018. Journal of Arak
University of Medical Sciences.
2020;23(3):292-9. DOI: 10.32598/ jams. 23.
3.5943.1

4, Klevens RM, Morrison MA, Nadle J

htps://zist.

iauvaramin.ac.ir

YA

b dgyl Glol2 (o

odw! WY GQALM @L,., o2 500 Oldlas o (YVX(YF)

Gl wgw Gle o9 (iulbl sanasiles deil eles o
Aol oo Sl o sl a3g05 ,0 MRSA

Sgmastl 5l esliiwl MRSA w) a4 9) 0, 4 425 L
enysn Sl Gilaie lle Gl Gl s 3Rl
J crlb ol (oo oloys sl p QL) gl e lesSSs
Sy oS Ayl il asle ilise gleypis e
b s aplli 5925 51 (5,150 b 5 SISl iy 31
Sl oud onalie (rrnlogSy 4 S Sl halS
Sy ol Conglie £ae 33 Ll o Yoo F Lo o (YA)
Ot L) (s el lidee (6lo)9iST 50 fyranlosSSg &
WG 5 08 ity el (293 05 ia (Glia
ol a3 MY B Y 51 Sl b (Glise cpyieS L)
3 plaSone o s cpl o alizeigs (YA) ol onls
b 00,55 ssslie VANA 5 MRSA lo los
Olslo jo a8 elnil Glalllas o0 (S i
(Y0) wd oalive (pgix 05 5 Olimaye dplog (35 0
mlosSiy 4y Copusl 2l 51 63,150 4zl (¥V)(YH)
axl aile K0 Sldlle ;o o g adllas ol 0 w2 |,
2 YY) @ sals oS (58 ol el udion
(VRSA) (mslosSis & plie (slo aypm po (5305
sl oz e pgas pl o ol ool comlie
LYIN 55l39950, e 0 o Kimgs lllas ;5 VRSA
S LRI olaile,S el o g AEIY ol el e

DY) wuls

UV PP PO N VA SOV N W g
Ol slow it 51 oaal Sty uglygf usSpSalilin/
ol G lsene 5 S Olyim 6L Crl OIS e
sl 25 w5l abl o Gliw e easS ol
o oogll 3 (S ICU iy aililie ¢ Sl Lo il



L;L“’J,Ju*.:’)

, Petit S, Gershman K, Ray S, et al. Invasive
methicillin-resistant Staphylococcus aureus
infections in the United States. The Journal

of the American Medical Association
2007;298(15):1763-71. DOI: 10.1001/
jama.298.15.1763.

5. Reddy PN, Srirama K, Dirisala VR. An

update on clinical burden, diagnostic tools,
and therapeutic options of Staphylococcus
aureus. Infectious Diseases: Research and
Treatment.  2017;10:1179916117703999.
DOI: 10.1177/1179916117703999

6. Mahdavi, Khodaei, Jahromi H.
Investigation of the effect of Shirazi thyme
essential oil against biofilm formation of
clinical strains of Staphylococcus aureus.

Iranian Journal of Biosciences.
2018;13(1):1-8.
7. Rezazadeh M, Yousefi Mashouf R,

Sarmadyan H, Ghaznavi-Rad E. Antibiotic
profile of methicillin-resistant
Staphylococcus aureus with multiple-drug
resistances isolated from nosocomial
infections in Vali-Asr Hospital of Arak.
Journal of Arak University of Medical
Sciences. 2013;16(2):29-37.

8. Katayama Y, Zhang H-Z, Hong D,
Chambers HF. Jumping the barrier to B-
lactam resistance in Staphylococcus aureus.
Journal of Bacteriology. 2003; 185(18):

5465-72. DOI: 10.1128/ JB.185.18.5465-
5472.2003
9. Suhaili Z, Johari SA, Mohtar M,

Abdullah ART, Ahmad A, Ali AM. Detection
of Malaysian methicillin-resistant
Staphylococcus aureus (MRSA) clinical
isolates using simplex and duplex real-time
PCR. World Journal of Microbiology and

htps://zist.

ifauvaramin.

¥4

ac.ir

Biotechnology. 2009;25:253-8. https://
doi.org/10.1007/s11274-008-9887-z

10. M, Blanc DS.
Characterization of the staphylococcal
cassette chromosome mec insertion site in
108 isolates lacking the mecA gene and

Stojanov

identified as metbhicillin-resistant
Staphylococcus aureus by the Xpert MRSA
assay. European Journal of Clinical
Microbiology and Infectious Diseases.
2014;33:1967-71. DOI: 10.1007/s10096-
014-2169-9.

11. Dibah S, Arzanlou M, Jannati E,

Shapouri R. Prevalence and antimicrobial
resistance pattern of methicillin resistant
Staphylococcus aureus (MRSA) strains
isolated from clinical specimens in Ardabil,
Iran. lranian Journal of Microbiology.
2014;6(3):163.

12. Kock R, Becker K, Cookson B, van
Gemert-Pijnen JE, Harbarth S, Kluytmans J,
et al. Methicillin-resistant Staphylococcus
aureus (MRSA): burden of disease and
control challenges in Europe.
Eurosurveillance. 2010;15(41). DOLl:
10.2807/ese.15.41.19688-en

13. Deresinski S. Methicillin-resistant
Staphylococcus aureus: an evolutionary,
epidemiologic, and therapeutic odyssey.
Clinical Infectious Diseases 2005;40(4):562—
73.DO0I: 10.1086/427701

14. Chang S, Sievert DM, Hageman JC,
Boulton ML, Tenover FC, Downes FP, et al.
Infection with vancomycin-resistant
Staphylococcus aureus containing the vanA
resistance gene. The New England Journal
of Medicine. 2003;348(14):1342—7. DOI:
10.1056/NEJMo0a025025

e Sl dg) Glold ooy



Juzjgﬁfv

15.  Gardete S, Tomasz A. Mechanisms
of vancomycin resistance in Staphylococcus
aureus. Journal of Clinical Investigation.
2014;124(7):2836-40. DOI: 10.1172/
JC168834

16.  Gul N, Mujahid TY, Ahmad S.
Isolation, identification and antibiotic
resistance profile of indigenous bacterial
isolates urinary
patients. Pakistan Journal of Biological
Sciences. 2004;7(12):2051-4. DOI:
10.3923/pjbs.2004.2051.2054

from tract infection

17. Middelkoop SJM, Van Pelt L,
Kampinga GA, Ter Maaten JC, Stegeman CA.
Influence of gender on the performance of
urine dipstick and automated urinalysis in
the diagnosis of urinary tract infections at
the emergency department. European
Journal of Internal Medicine. 2021;87:44—
50. DOI: 10.1016/j.€jim.2021.03.010

18.  Arcavi L, Benowitz NL. Cigarette
smoking and infection. Archives of Internal
Medicine.  2004;164(20):2206-16. DOI:
10.1001/archinte.164.20.2206

19.  Ozdemir K, Dizbay M. Nosocomial
infection and risk factors in elderly patients
in intensive care units. Journal of
Microbiology and Infectious Diseases.
2015;5(01):38-43. DOI: 10.5799/ ahinjs.
02.2015.01.0174

20.  Hashimoto K, Gotoh K, Masunaga K,
Iwahashi J, Sakamoto T, Miura M, et al.
Reducing the urine collection rate could
hospital-acquired
transmission of multidrug-resistant
Pseudomonas Journal  of
Infection and Chemotherapy. 2022;

prevent horizontal

aeruginosa.

htps://zisti.iauvaramin.ac.ir

28(6):786-90. DOI: 10.1016/ j.jiac. 2022.
02.022

21.  Soriano MC, Vaquero C, Ortiz-
Fernandez A, Caballero A, Blandino-Ortiz A,
de Pablo R. Low incidence of co-infection,
but high incidence of ICU-acquired
infections in critically ill patients with
COVID-19. Journal of Infection. 2021; 82(2):
e20. DOI: 10.1016/].jinf.2020.09.010

22.  Gould SWIJ, Cuschieri P, Rollason J,
Hilton AC, Easmon S, Fielder MD. The need
for continued monitoring of antibiotic
resistance patterns in clinical isolates of
Staphylococcus aureus from London and
Malta. Annals of Clinical Microbiology and
Antimicrobials. 2010;9:1-7. DOI: 10.1186/
1476-0711-9-20

23.  Breves A, Miranda CAC, Flores C,
Filippis | de, Clementino MM. Methicillin-
and vancomycin-resistant Staphylococcus
aureus in health care workers and medical
devices. Brazilian Journal of Pathology and
Laboratory Medicine. 2015;51(3):143-52.
DO0I:10.5935/1676-2444.20150025

24.  Elhassan MM, Ozbak HA, Hemeg HA,
EImekki MA, Ahmed LM. Absence of the
mecA gene in methicillin resistant
Staphylococcus isolated  from
different clinical specimens in Shendi City,
Sudan. BioMed Research International.
2015;2015(1):895860. DOI: 10.1155/ 2015/
895860

aureus

25. Nasution GS, Suryanto D,
Kusumawati RL. Detection of mecA gene
from methicillin resistant Staphylococcus
aureus isolates of North Sumatera. In: I0P
Conference Series: Earth and Environmental

b dgyl Glol2 (o



L;L“’J,Ju*.:’)

Science. IOP Publishing; 2018. p. 12026. DOI
10.1088/1755-1315/130/1/012026

26. Askari, Parvin, Ghazvini, Kiarash,
Namayi, Arian, et al. Investigation of the
prevalence of methicillin-resistant

Staphylococcus (MRSA)  and
determination of their antibiotic resistance
patterns in patients hospitalized at Imam
Reza Hospital, Birjand. Scientific Journal of
Birjand University of Medical Sciences.

2017;24(3):218-26.

aureus

27. Hadi Pour, Maryam; lzadi Amoli,
Rabieh. Determination of the prevalence of
vancomycin resistance genes (vanA and
vanB) among methicillin-resistant
Staphylococcus aureus (MRSA) strains
isolated from the staff of Imam Ali Hospital,
Amol. 2015. Available from: https:// sid.ir/
paper/824141/fa.

28. Hiramatsu K. Vancomycin-resistant
Staphylococcus aureus: a new model of
antibiotic resistance. Lancet Infectious
Diseases. 2001;1(3):147-55. DOI: 10.1016/
$1473-3099(01)00091-3

29. Jeon B-C, Jeong SH, Bae IK, Kwon SB,
Lee K, Young D, et al. Investigation of a
nosocomial outbreak of imipenem-resistant
Acinetobacter baumannii producing the
OXA-23 B-lactamase in Korea. Journal of
Clinical Microbiology. 2005;43(5):2241-5.
DOI: 10.1128/JCM.43.5.2241-2245.2005

30. Al-Ruaily MA, Khalil OM. Detection
of (mecA) gene in methicillin resistant
Staphylococcus aureus (MRSA) at Prince
a/Rhman Sidery hospital, al-Jouf, Saudi

htps://zisti.iauvaramin.ac.ir

A

Arabia. Journal of Medical Genetics and
Genomics. 2011;3(3):41-5.

31. Park JW, Lee H, Kim JW, Kim B.
Characterization  of infections  with
vancomycin-intermediate  Staphylococcus
aureus (VISA) and Staphylococcus aureus
with reduced vancomycin susceptibility in
South Korea. Scientific Reports. 2019; 9(1):
6236. DOI:10.1038/s41598-019-42307-6

32. Wang G, Hindler JF, Ward KW,
Bruckner DA. Increased vancomycin MICs
for Staphylococcus aureus clinical isolates
from a university hospital during a 5-year
period. Journal of Clinical Microbiology
2006;44(11):3883—-6. DOI: 10.1128/ ICM .
01388-06

33. Khazaei S, Pourtahmaseby P, Kanani
M, Madani SH, Malekianzadeh E. Resistance
of Staphylococcus aureus to vancomycin: A
six-year study (2006-2011). Medical Journal
of Tabriz University of Medical Sciences and
Health Services 2014; 35(5): 45-50.

34.  Jahanshahi A, Zeighami H, Haghi F.
Molecular characterization of methicillin
and vancomycin resistant Staphylococcus
aureus strains isolated from hospitalized
patients.  Microbial Drug Resistance.
2018;24(10):1529-36. DOI: 10.1089/ mdr.
2018.0069.

e Sl dg) Glold ooy



