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Abstract

Enterobacter cloacae strains, with having different virulence factors and multiple antibiotic resistances, are
mainly considered as an opportunistic pathogen in nosocomial infections. The aim of this study was to
determine the antibiotic resistance pattern of Enterobacter aerogenes isolates isolated from urinary tract
infections in Shahrekord city and to detect broad-spectrum beta-lactamase (SHV-CTX, TEM) genes in these
strains. In this study, 65 Enterobacter cloacae strains were studied. The antibiotic resistance of the isolates and
the frequency of broad-spectrum beta-lactamase genes were studied phenotypically according to CLSI by
instructions using a combined disk and genotypic method in the presence of specific primers. Out of 65 isolates
of Enterobacter cloacae, 25 isolates (38.26%) were found to produce ESBLs in the phenotypic study, and the
frequency of blactx-M, blarem and blasny genes was reported as 28%, 32% and 10%, respectively. In the
statistical analysis, no significant statistical relationship was observed between resistance to the antibiotics and
bla genes. The present study indicates high prevalence ESBLs producing Enterobacter cloacae strains. The
present study suggests that ESBL producing Enterobacter cloacae isolates have a high prevalence. The increase
in the number of these species is often due to the irrational administration of antibiotics, which requires the use
of new antimicrobial agents and limiting the unnecessary use of antimicrobial agents and increasing the use of
infection control tools.
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Extended Abstract

Introduction

Enterobacter cloacae is a Gram-negative,
facultatively anaerobic bacterium
commonly found in the human gut but is
also associated with a wide range of
nosocomial infections, including urinary
tract infections (UTIs), pneumonia, and
sepsis. The increasing antibiotic resistance
among Enterobacter species, particularly
due to the production of extended-
spectrum beta-lactamases (ESBLS), poses
a significant public health challenge.
ESBL-producing strains hydrolyze a broad
range of beta-lactam antibiotics, making
treatment difficult. Among the most
common ESBL genes are blaCTX-M,
blaTEM, and blaSHV, which contribute to
multidrug resistance (MDR) in
Enterobacter species. This study aimed to
determine the prevalence of these genes in
Enterobacter cloacae isolates from
patients with UTIs in Shahrekord, Iran,
and assess their antibiotic resistance
profiles.

Methods

This cross-sectional study was conducted
over one year, from June 2019 to June
2020, on 1000 urine samples collected
from patients suspected of UTIs in
Shahrekord, Iran. The bacterial isolates
were identified using standard biochemical
and microbiological methods. Antibiotic
susceptibility testing was performed using
the disk diffusion method following
Clinical and Laboratory Standards Institute
(CLSI) guidelines. The presence of
blaCTX-M, blaTEM, and blaSHV genes
was detected using polymerase chain
reaction (PCR) with specific primers.

Results and Discussion

Of the 1000 urine samples, 300 were
culture-positive for UTI pathogens, among
which 65 isolates (21.66%) were identified

as Enterobacter cloacae. The prevalence of
infections was significantly higher in
female patients (76.92%) compared to
males (23.08%). The highest infection
rates were observed in patients aged above
60 years and those aged between 15-30
years. Antibiotic susceptibility testing
revealed high resistance rates among the
isolates, with the highest resistance
observed against trimethoprim-
sulfamethoxazole (84.62%) and the lowest
resistance against nitrofurantoin (23.08%).
Multidrug resistance (MDR) was detected
in over 50% of the isolates. The
phenotypic confirmatory test for ESBL
production showed that 25 (38.26%)
isolates were ESBL producers. PCR
analysis detected blaCTX-M in 28% of
isolates, blaTEM in 32%, and blaSHV in
10%. Some isolates harbored multiple
resistance genes, with co-occurrence of
blaTEM and blaSHV in 4%, blaSHV and
blaCTX-M in 8%, and blaCTX-M and
blaTEM in 16% of isolates. The presence
of ESBL-producing Enterobacter cloacae
in urinary tract infections (UTIs)
represents a significant clinical concern,
primarily due to its strong association with
antimicrobial treatment failures, prolonged
infection duration, and increased patient
morbidity. Such infections often require
extended hospital stays, more complex
therapeutic regimens, and may result in
higher healthcare costs. The high
prevalence of extended-spectrum -
lactamase (ESBL) resistance  genes
detected in the isolates underscores the
urgent need to re-evaluate current
empirical antibiotic treatment protocols, as
conventional regimens may no longer
provide adequate coverage against
multidrug-resistant (MDR) strains.
Furthermore, the findings reinforce the
importance of integrating continuous
microbiological surveillance into clinical
practice to detect emerging resistance
trends in real time. Routine monitoring
would enable healthcare providers to adapt
antibiotic policies proactively, minimizing
the risk of ineffective therapy. In parallel,
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the implementation of  stringent
antimicrobial stewardship programs is
critical to curbing the misuse and overuse
of antibiotics in both hospital and
community  settings. Such programs
should encompass evidence-based
prescription guidelines, regular clinician
training, and public awareness campaigns
to limit the selection pressure driving
resistance. Ultimately, a coordinated
strategy involving early detection, targeted
therapy, and robust infection control
measures is essential to mitigate the spread
of ESBL-producing E. cloacae and to
preserve the efficacy of existing
antimicrobial agents.

Conclusion
This study provides evidence of a high
prevalence of ESBL-producing

Enterobacter  cloacae strains in
Shahrekord, Iran, with a significant
presence of blaCTX-M, blaTEM, and
blaSHV genes. The increasing resistance to
commonly used antibiotics underscores the
urgent need for infection control measures
and judicious use of antimicrobials.
Implementing molecular surveillance and
incorporating novel therapeutic strategies
will be crucial in controlling the
dissemination of resistant strains.

Keywords: Enterobacter cloacae, ESBLSs,
Antibiotic resistance.

Funding: There was no external funding
in this study.

Authors’ contribution: All authors
contributed equally to the writing and
preparation of this manuscript.

Conflict of interest: The authors do not
have any conflicts of interest with any
commercial or other association with the
article.



S 90 9 5350l Slad g g Wlo g CakS

TR -TVAY | S msI L LS
AR, S
Gla S asls Journal Homepage: https://sanad.iau.ir/journal/qafj/

293 Al

5ol ji5lg ol sl yo blasky g blatem blactxm gagys sUs,

" s (e T R Al 50,585 31 44
Ol 0355 58 oMl ol5T olSils 00,8 58wy iy psle oaSils ¢ 55l5ess Som 09,5 s sz 525
Ol 0,8 s e oDl ol5T oSl 0,8 1o g sl pole 00SLisls «( 5550 gmrg e 05,5 cliwl T
Ol )8 s codlaol ol T olSiils 0,5 s axlg sl pale 0aSLiils «( 5590 gurg 500 05,5 coliwl ”

R ZRTARTES SA-JURVIRY 2% FRUVAY RS I PR

v

shacisie sbul 3 lbcus b o35l o olyieas baae wliniz (S il Coglie 5 alie S Jalge 1ls b a5l 2505,07 slogs g
s 5 o 2 sloadsil (Sig T Canslie (b5 O g0 AT 5Ty ailaz FO (55, g adlllae nl s e Dgeie (Sl Lo
95 3 (935 § oS S S g, 5l eoliil Ly CLSI 2018 Jaall gt s sillae odgid g ,dn caballamg sloslls YLy slagy;
didalla g clasLbSVLL odge (ouigid (awyp 50 (9o yd YAYE) adginl YO 5Tols 12509 il oz $0 5l as (s pp solais] sl ol
Jedosiga 325 10 0008 (5,15 doyo Ve g oo, o VY ws o YA iy qb|as|-|v ,bIaTEM Dblactx-m oy Slolp aS wal ools Lasis
aS el G151 Sl ol aalllas 00,55 saalie (5,00 tae (5Ll LLsibla slag; g sy Sy50 ST T 4 Coaglie (5Ll
LS g ol (ibaie e 52925 51 26 LI loeisS ol lim il 331 5,10,55 5 2Vl B 50 5 ESBL o asTls”2505,07 sloey 5o
St il 5 (3 Saoid ol 31 (555, ool (j35m5 9ams 5 990z (s SKeots Jolye (5,55 o3k JSin (ol 8, o

b oo Sigae J S slajlnl |

S o] Cenglie e lallainsy (slo bV STl 25T 0 suulS slaoslg

sleaslax o blasky g blatem blactxm sley; oo, liee we ioogls agll (s0,So0 o5y agll ol

DY Y8 Slmio Foyleds Fo,90 (N FoT) IO Slge g (65,5laS Oladss o Baile g oS caSTols 25Ty 27
DOI: https://doi.org/10.71516/qafj.2024.1127146

Sl eole,S axly oodlol oljT olfiils : pisl SBais s © m

ee_tajbakhsh@yah00.com 1S g oSl oy < iouzl agl 1] ghomn 6o g5


mailto:ee_tajbakhsh@yahoo.com

t- VY Sl oF o)lods ¥ 090 2198 0lg0 9 (55,9l Wy 655wl g codes

S F &Sl s Ylaast Sl ys oIS sl
il el slajllisYLy ailys oo boaygus ()
595 s SHV TEM L Gadallawg slajlebsyLy
ALl sladygs (B anled adsi 1) by 5l
Lala oo oyl j0 g 0090 ,E5le 1) 055 Sliws Loy
aSTolS iSLog il slas o Eguis 0iiles 005
Ly Gl a8l yiol3dl Cdbis 8 55950 lsacay
&3 9ba Gl o Glallans logy g gllins
GloplusYLy 5l os 8 oolatul § Wigd o oolatul
iy LagyslsneS's ol b ooy oSl sral walallas
2 i glaplsb gl b eS8 lge
O3S aSbulyl (0) el o aSTolS™ 25T 2
SLlSYLG (slas 35T gauis ()l 350 4o b
0ol a5TolS ,i5Tg il sladsgus ,o cidallaig
D92 )5 e Gl e 55 65158l Sighe 8lge

w3 B 51

O 95
1048wl e abie— hrog gy 5l anllas oyl
ols , = L VWAA olwsls 5 5l) dllwcS 0,90 S
ol oo plomil o s s slaolSile;l
3 elyol cSgae Ay S _ie (gATgad Vo v e
0590 Sy b oBislej] ool an oS daaxl
s plosl Tl 255,00 aeseis 5 6,0l ighe
el ol3T oKl 3B aleS Lawsgs aslllas oy
IR.IAU.SHK.REC.1399.039 0.5 L, 5,5 4 als
J I R N FEUNNIN P NRRRK VA
(L VA 1 5VL VLS5 5) jles (Sloo 1ol diged
590055 Soslamer Jlons by oyl B)L o
St el sladsged (6 pSaTged 5l ey Aol
Atds gz plerdisn lagsesl 5 S el
39)9 SLaslore WS 13 (o) )90 655k £
pae g ol Sign Bl Gpas pac adlllas oyl 4

dodio
s & 4l 5l 5 ol 45 3575 sliags 55l
Canl s Giliie sdlsr 50 YUy b g3
bt pl iz 99 Gl (a0l oo (6 5 i
S losng Cnl sl calize glacssac
o LB Slea o (e 05 el ST 0T
155 5m 033) Jymons JLoninsS STl 250,
Jle 6,55 ol (1) ] Sl 5
(59057 e saml dlazjl ()l slacisie

S VL PP ST SE0
Glodg, slacigac 5 (5,l 00 oo slatiisac
Sloml @il o3l ,o & yniay 5y, 0 az 5108k oo
9 ;o950 e Jole il oo Lol eaiS o Zighe
RCCHD| P DY -+ P W, LSO U P~ B
e Aoy VO L 80 Jokane 4 5Tols 25Ty il
p=Me (V) a5y 0/ iz 5l U slacsgae
sl 0 g 035 (olais 5L 1l glacisie
Il 058 3929 oo (iia )5 slags S
L, el oo JSid goosie sladiss
Ayl gzl 2Ty, il G iss 5T
R e o
gt yii] STy il Ly 92 52 S il
sloasss Sl 5l (S (Gmp e S Loy 0/
32l cighe ol ATl S g, 25T 00
R R T
o> b ollen 5 (Sl Al b hles (oS5
Oleeds 628Ul e (V)] ouls cowlive
o (Sg sl polie slas SL o e |
Lol alsi 5 ablice slacuglio o9y Ll
5 5ol AMPC  ciaballae g jLsbSYL,
il o (Sl lom sladlaz (oo o ajlenl)lS
s5bim 2l slalw o JoeSUge Lol
Tl 5 hg il sbaha jadis 4 o295 Sl
5 ST e gie (F) Caul 00,5 S8
o Zoml 5San Lo 2T ol 5l (G00 yleas yLoc



£\ e sbalos yo blashy 9 blatem blactxm sy gffl'?.é) o) Kod 9 (60,588 o)

..\.._..u‘ Lv o‘).o.b U")?“"“J}‘LM g_im_'o d‘).bl d.ILQ 09.,..;
Sl bl o lae b Jhad ST .00 oo anglio oleas
A_Luygjys J.:_w‘ L: o‘)_o.(b U'.’.)}““’?JLQ”" LgL{m_im.:d
e s Blibl 5 ke axb 5l pio Lo & 5 i
o doel W Bb JS )5 ol 4 0 )gewgllaw
Sd Cnd diile s ol plosl glym o]
YY) >_..15 INAY )'| G:JS\“ «5” Yook Jes O59ea
Slom gl Jo oyl (559090528 p o 5o (aselos
9y = B < /0 o lastil Jedoee b anslio
S 5t ol s ST 5 it s
@S @ (55,550 V1) (CAZ) o jlibn Ss
Sl Lo S 5 0 malew S S
S 9 (p 59,50 Y+ /1 +) (CAC) S_o¥ggs
S HLS 0 (2,5 9,500 ¥4 ) (CTX) oS b g
oolazwl (5,859,500 Y+ /1) (CAC) SiVadS !
4SSl ol , 5 ile ax 0 YV leo jo lacedy o )8
Celw YE LA las oL sSU slaus was
sl Blbl ol sae als el g WSuls o)y
&MYSjy.SJ«._M‘ u}d.__: 9 o‘)._.o.lb d)ja._mﬁju.w
RERCESSERI UNENS P SR
30 el 4 S o SBlLbl 6 xS, s Al
ot b e shn O 55 oS 5 Sy b dyli
aolallawg LeLSYLS caiiSadgs agm (lgicds o9
PP L g N TS0 7P SRV | I W I JX S -
ATCC700603 a_cigossy Mouels g ATCC 25922
Ol i 5 (oole laiagh 35 e 5l ed axs

S 5 S g pl S a0 T slaty, JuS cu
V) o eolawl

SF g0 Cugd puti
sloaslor a by JoSse jani i 5 laiea
S oolial Uy DNA gl il caSTals” 2500
s b (Gl 5 2) DNA gl
SIS JOUSRISY: JERRNTIEL o
3l asdlas 050 slaasges 5l oo ! 5 Wl DNA

ol o oslial 58T 5 (53, 55989551 b,

3 DNPTM (CinnaGen)

Obslony 5o Gy b (Sote g)lo £55 2 4 Dl
Sy olKiole] as axxlyo 5l LB atin g0 Suw o

&5k silwlas

L il glocd,b o oals ad)5 gl ol aiges
Ll o omd s o /o) 0,0lS g 5l ol
ST (S g LT o oy oo (59, 0 oyl
(s> g, dn CiS plodl 5l gy ol el caS
50 Cebw VA-YY e a4 ous ools cusS slalae
5 dzmile aaid aggSSl ol il a0 YV gleo
odmd Lacedy 1o (gad;, amwbsSSl celu YFouw
Wby pas Dyge o g 4SSl Ko cell YT il
Dol ol e S i Sl lgieay
g 3 05,5 i, (slas 51 S oaes sl
4 BT oM ae ;0 CFU awle s,k 511, 10l
5l e 075 gladioly 5 9 035l e
ST 5 5T (S5 Sa (sladaime )0 (555058550
ools ciS glddigel. (F)aud )5 1,8 w090
3590 555N Wi ya5S g )5 (65l S, S5l oad
3 sl St « ST Tg 1 slaaly |
PBmgn 599 0y Jeie STy (ool odgs o
=Y oyl e5g it Sl gs Dl
iyl Y )02 (i) S 525
ez 8l )0 el adgi g S o PlnSg S
Vo plool laass

ASToLS i g piil sasfaz oLl
ol gy LSV LG (goudas a6
ASTlS 2Lyl Sladsg (aoy p jgLaiodsy
Yu.?.:f);{ S d Qyo)'T ESBL!? 6“’&’.}51 RSV
lawgy ESBLS o Jlad [Lge s () )0 0l plo]
S3b> SlocSuns 5 998 o0 (2,1 SVl w]

ol oS Ugiw) laid dn (pygpgllin
- oo oolainl Vgl sl b oS 5 50 g (o

! Extended spectrum beta lactamase (ESBL)
2 Combination Disk Test (CDT)



£y VFe¥ )LQ,; Ay o)Lo..i: ANFITS “sg.':).é é‘g.o ) «5})3“ u‘.\.Jy é)lfdiLe 9GS

05 b8y <4 PCR gl cuS 55 =Y Jguo

45755 iS5l i1 hSPE0
Slse sl whle (il )
PCR Buffer 10 X 1X Yo
dNTPs A0mMM) | Jse Loe /Y - [0
Mgcl2 GOMM) | Jge koo VIO A
PrimerF (25puM) | Jses, S ) |
PrimerR (25uM) Jg09,50) \
Taq
DNAPolymerase 1U Al
(5u/ul)
DNA PSS 0+ )
ddH20 - YA+ 0
o=Sly 2l e - s S

hSpB0 (5 ST sl Fyly> asbiyy -Y Jgux

Aol piSlog il
Jol o ok (C) Lo
gl &gl 530 aids O 0
. Oselysils | asl FO Q¥
Jlas! PRIER TN ov
e OXd Jogb 44,85 \Al
2 S5 aigds ) - vy

hSpBO 5 5l axdly iS5 5k Cudr TN andad 092
Tol5 5Ty, galad g2y Sl al e ol 5o
o=l P PCR Jpame 09 (ialesl 3,90 sladlginl ;o
3g o 55589580 aoyo ¥ 56T 5 (s, 2 al> e
S g b Gl pgai UV 5 jpa 0 alol> 5

IRV

slayj @y &t PCR STy
blaskv gblartem blactx-m

as5laz & g0ay bla slay sl PCR zasTy
g 00 byl (F) Jgom L gollas slge .o aloil
() +) o5 alol PCR 251,

J5 (855 0 gyl DNA 51 jids Sen 0 y5lase
it Sl 0 5,58 5801 58 T ao )0 S
Al 3B, ViV e e onld a gy Seiwl DNA clale
VFe s YA slozgedsb ) 60— wizr ol
oz 0l Sl gy il lawg ylegil
5 DNACLL Sl yegll YP+ zoedsb 10 )98
FeglS YA zonsb 1o (59— wim 5 asge
J_MLLFA 4_|5.o_v 5o u...f.vs)_a chle oJ_..QQULMJ
Y G VA s YA 4 Y80 (o5 i 45 35500
PCR olonl cgzr s oS (6l,ls DNA il
oolaiwl L dodiges (6,95 ol ailes 5l ]

(M) b Cyens DNA Clale 5 g5

DNA (cdale ng/ul) = OD Y&+ x &+ (ng/ul) x 4251

D)

2 STl g i g g el w b g
s, cogm PCR il 5l ezl o, sl sls
Ggw 3l Gaizs cpl o Q) o eolazwl hspBO 5
o dugs ATCC 23355 5Tls 505,23/ 5 Juslics
Slsean ol Sris 5 oole s iagh 3 e )l
oolaiwl 5y90 ool (Jlg5 ol colaul e J S

NG [PPSR uLm.: (\) J5J> 5o

e oolaswl 5,90 5o posl yy (Jlgi -V Jou
5Tol5” i, SPBO ()5 b0,

ISIRN|
5 Sy ’ 1
Jyazs
F.  GGT AGA AGA
AGG CGT GGT TGC
hsp60 | p AT catrTca et | T | ]
GTG ATC ATC AG




Yy e sbalos yo blashy 9 blatem blactxm sy ‘5!l1’.°) o) Kod 9 (60,588 o)

blatem o5 7355 sl (ol 4ol -V g

PCR (g, o dine Jodllygiwo —F Jgur
blastv g blatem blactxm by yj 2Ly o

Jo e obes (Cy Lo
Ogemlygilis | asb Ve a0
V.
Jlail sl 20 04
S
O Jogb asbq- Yy
el Ss 45,85 A \At

Co 555 (hie oS Jesls 45Tl 05Ty
Y 9 90 (Jodil slaces oS coul (S ot
Ty wtlbee e 6L (il 5o DS9S
eyl 3l gl el Slagy why Glacs
SFSL =l 50 DS 92,55 (il 9 Vg0
Sdgs 4 08 8L ol ez e el ot
9 pesS a0 (Jg wblged (35,000 Sedlge
ol laasises CotS Sl aBbgs Syt gm
ol L8l lgredy ya5 Voo Culpsyo BT oM Jass (g9,
O 9 Nl ool aseid (6] 0l Cigae 4y M
Sy 5 leeBigm sanl slacus ol
hspb0 5 ol—wliss sl 3l —ouds (glo,—i
Silolas (a0 YV/ES) Tols 5Ty il aslas $0
O ohlem 4 bgs e aslas O+ slaws ol 5l as
4 oo (0o, YY) alas V0 5 (e, YPIAY)

D93 (5,50l Chgae 4 Mie 350 ) jles

hspB0 (3 5599, 31 Jmol> J5 -1 JS—io
o 55sle M g 1aTals” sy il gladdy |
¥ laogiw ciato J 505 3Y gt oo J 5 )

)3 050 Cado glddigad (I golaxi : O U

S x>
Slgo Sl cdile
(9 ,50)
PCR Buffer 10 X 1X Yo
dNTPsd0mM) Jsecsbee 1Y - 10
Mgcl2 GOmM) Jsecshes VIO -IVO
PrimerF (10uM) Jgeg,500 Y
PrimerR (10pM) Jge9,550) v
Taq
DNAPolymerase 1.5U A
(5u/ul)
ddH20 - O/ 0
DNA pSPloe )
A1y ol pz - Yo

BSOS wiST gl (Sl aoliy -0 Jou

blacTx-m
Jo e obes (C) Les
V.
Jlasl st #0 OA
S
O Jagb aslhae Yy
el 5SS 4585 Y Yy

03 755 Gl Gl aeliy -7 Jgu

blashv
J=l e obes (OC) Loo
Ogemlyg5bs | agb Ve RYA
Y.
Jlasl asb g AN
JSew

OMs Jagh asta- \At

sl eSS 45,85 A \At




¥ VFY Sl oF o,lels ¥ o)90 “S[L;\.é Slgo g (659l Wladei (5,8l g oS

50

40

30

20

il
0

10 15-30 3045 45-60 >6

3 AT Sl 0 S5 X oy
Coghe a Mine ol ylow lizko (S (sldog )5

UL

TS ST,y (Sl s 03,5 et L)
UHAJQ‘QOLMH@_MOB;BM&AJ
Bl it 0,5 b i § 5,55 ol 4y Sogl]

(P<[20) o)l 0529 Hlo Jxe 6)u|

60
50

40
40 30 3T

30

o T%’s Iy

o
H

-10 A‘—lS 15-30 30-45 45-60
-20

e WO
29 5T5l5 555,53l 43 SO 500 =¥ Jlog03
o SIS 4y dlie (S gleg S
O A5 A20 oo L dae (5500l Chgae g ()0l
Sazme ()] yol Cighe g cubs 4 Ml 5 (5ol Cigae

(Vg q J») .s)lo S99 6)‘0‘5‘-'-4 6“-‘44.‘)

Cdghe g Cubd 4 Mol aklw (o bLIHI -1 Jgua

ULl
RV olaws Sobo 4ol asle
OY/AY Yo Sobs 4 e ol 3l
\tAI) Y. ko e ol 3l
Voo 70 Egoime

bugs ot ol Tl 15Tg 0l oz 50 slass
S0 ol a4 bgye aslaz VO 5 (o0 YF/AY) (5
aslllas j0 .as0e (5,]500 Chsae 4 Mie (Qus,o YY)
= 6oyl csae a Ml g ol Bl i o pSl>

(P<+/+0) i conline

31 oud Iz aSTols oSy piil lgl 8 —A Jgur
[WTUWOT 3 dul.w‘ » 6)‘)0‘ C»J’-é-c é)‘,.o

Js Oy O o
70 VO NS slass
Ve YY/\ VS/a - doy

= 6l Cogre 4 e o)l )lews s mujes 4o
ol L o YL ol 81 5 (1) logas ol
Clighe (pize § 09 (s plow 5 TGk Cisae
)‘)_9 S 4_».)) L LstLMJ YO- Y- Oy (5)‘)5‘
LS ey o3l Lo ylel Jeloigs jos yo sl
Gl e ataly (o lol Cighe 5 (i 09,5
5\0—\”’ ;A—M 09)5)0 .(P<°/°&) J—AQ; sdaliv
STolS pi5Tlg il a5 (S0l e oy Lo £+

(Y loged) w0 5 osmlice

50

40 3333

30

20
Lo i
0

0-15 15-30 30-45 45-60 >6|

-10

Sl Cighe 4 M ¢yl slows (S @395 - Hloged



o e sbalos yo blashy 9 blatem blactxm sy s!l-?.") o) Kod 9 (60,588 o)

blacrm, 55 PCR Jgamo 55989,5501 J5 -Y JSo&
Voo 53l M (ygins 45TolS a5Thg 2 slaalyl 5
¥ ey s J 58 1) (ygis 3like b (53
Saisni A g ¥ 5 ¥ by o J S

blactx-m, (35 s=lg o

blarem o5 PCR Jgazo 55939 831 J5-¥ JSi
Voo 353l M (ygins aSTolS iy piil sadlg 3l 5o

T o3 ok J 555 ) (gt i b 534 ok
Caigoi 3l golai Y sbaycygiow (oot J o8

. ’..

3 : 3
odiS W Jle G plyedr oL SSL lacigic
S9dos Sbml Gliwjlow )3 6y Olilew 9 (2l
LY oVl ler slaloslos el Gobl 55 .(00))
slacigae layo dnie Bn Yo o,llo VA
bgmyo 00,0 TR dlao (nl 5l 45 258 0 (Jlw Lo
Gyl lacaisae 51 b ool slw] sloas jo 4
5 e 3l e 6l ol slacigas 3sd o
59 A e 9l g0 (0 a3l oo 5 s o0
5,y s WS aile S ks 5 )lsc
S9=5 5195k 05 )3 995 Glexl 5 (o9l r955Led
§ St Joli (g )]y0l oo sl Sgae
39l 352y Gl jlew 50 @l Hebdy o jishy
(5 lyol slacigac sauSobx! slayyiely ol
A S0y aS eogm ol el O L 8/

Coghe 4 Mol dylw (o bLi,l (o p =V Jguz

Suzme 6)lyol Cdghe g )50

Zishe o] sl
RV sloss
IR
Mol assles s 0,8l
Y. vs v 3 Al g ofy0
Ls)bo‘ wg.O.c LY
a5 Ml 4l b of 3l
/Yy o )
&1yl Cigas
Voo 70 Egozo

3 lge 3l oo loes Aol 5 g i/ atg 3l £ 5
=y g (o, 0 YAIYE) adgnl YO (5,1 0l Cogac
i adalla g slalliSYL, Wee (uigid
(2,3 YA) adgnl ¥ (JoSdg0 gy jo 250 oold
o5 il (bms,0 YY) adgpl A dblactxm o5 iyl

blashy o5 slyls (ams,0 F4) adspnl V- sblarem
55 S 5l et i oyl 5l (5 apdleay o,
slagy glojes ot 4S5 bar itdls Caeglie
Eo— 9 (a—0,0 F) adgpnl V joblaswy ¢ blatem
aJgnl ¥ o blactx-m g blaswy sleoyys oleojoe
yoblatem g blactxm slacys Slolyd 5 (ae o A)
A0, 515E (Ao ,0 VF) gl B

blashv g blatem «blactx-m g cys Slglyd -1 Jgus

Wy Oyge sy pl yo

blaspv blatem blacTx-m Sl o3
N ¥ Y
g s
KSR KSR o, FY/AD
\ \ \
Qo Y. KW RN Ao, VYA
Y Y s
oS 1 9
Qo y £ Qo0 YV o, YAIQY
\ \ \
O gl
Qo Ve Qo ,0 VY0 s, VEIYA




\td VEY oo oF ojleds OF 0,90 (132 Olgo g (65,9LiS Wludgi (5,5 wilo g cutns

alox 3l sasie Vo aslyl e 45 el 0ads
§ G 0l A5 diges olasd oLl x> Cosdee
= Ls 8 )lel casis abla oollas
(ol aalllas ;o .(VF) aib cobs 4o ol adle
&)lpol Cige able lile G iz sl i
2 lel slaplil.cd S 15 ) 0550 cobo g
3 90 sl piie plod a5 aisly lis adlllas oyl
5 a5l gylhel coigae Ly (gls goe bLi ) gy
Slaslas Y- oA Jlo jo Ko 5 Giiesls aslllae
oslizial ol Copnsy o o hlihe (sl 5
Coigae dnlw (Wgw jl oolaiwl lejoe (Wigw ;)
slacwsl aiylw K B pan ( 3 (5] 0l oKlus
slzul jo L0l gl (6, wd ¢ 5] 00 oo
aslllas (il 5o B85 8 (o 09 Sgie
Ol (=l 5l 9 &85 )18 (s 2 955 Jlo AA
o el Uy 20,0 OYTF 5 0 0 wo )0 F7/7
4 AVA 30 s Jalie o3l s vy Jlo #F
ey 43 ol 4 Moo 813l a5 2oy )+
Vg 5l aS (el 8l Cuid g o, FAN 4 YAV
Al 5158 ae s VI8 4 YA/ ass S eole!
a0 N B g )lyel cgae aglw as )0 YE/)
Al w o o,0 F g 5,0l ol slouil aml
B ae alw 3o)d Vg )0l g lme (5 s
VY g 5l oolaiwl slbojg, puSlee aiils K
Al (g 929 «5,l,0l Sigde (el 035 39,
Oloyae camiz «bs ( S ()]0l Cigac
abal) G g Wg losliiul Glojas 5 (6
OhlSen 5 (Sgol axlllas (VD) 09 51,85 (5)lo Sxe
b 5,0 Coghe ol Guad jolrear YR JLuo o
5 2l Sk alite Jlse olwlid 5 5lwlae
oo o>l )l,0l cghe b b e Jalos 2U)
3 G e a5 0l s aalae ol o]
slag lamal (Jalio o8 (5 i (JLo N
BRI S -SC S IPILIN FPHP-J1 P I W] P L SR
5L 35LS 5 39, 8 51 S oSl 515 i o
bl bl gl ol cigie Ly 55, 7 5l e
sloacwglie 0oy (VF) a_ils g )lo e

5l S Sl slagisl 55 (Sesmsx]

slogysel andl oS oo ol 1) laisgae doyo A

o syl sleacssie (LB6 (B)les 5o s %0
sz o] olizegdg s 4y Gla e 45 il
5 oI350 ediposy a5 S gt
Cighe Jolge () p (V) 0,5 o)Ll 5Ly 0
Ol b asS oSS Sy 4y ashato o 40 (5050
GOl ishe e Jalge LUl aie; o 1) 055
5 0093 39,8 L] (019)Spend Comsla bl
weoles ol sl |y —lie o oo
Jds & anl S il eolgils o 39290 slags ST
el (slls Gilte adlsz 50 YUy s Sl

Ul p 3] iz 50 Hles cpl 51aiil oo (5 i
=ls () aie Slosg cannl llo 514,07 4
Sholdsges Voo e s slas ol lis ols axlllae
0o ool S (g ol Cgae 4 STgSlie o 3
B iglejl 5l as LST oM 5 (SO Se Lae (5,
00l (slaer 05 e Ol b e ek s
Wivg (6,lyol g 4y dis digad Yoo olasd W
LSTolS S gl lgieas diges PO s (0l 51 45
Ao 00 alas £O g wan ol wlis
oz V0 5 o) ohlew 4o by e (aus,0 YP/AY)
Lty ol 50 080 050 e a5 bogs po (ao o YY)
plosl adlas ;o 0508 o)Ll 5 Oldllae 4y ls5 0
Slodises 5l oads lam auly xSyl dges YYO (9,
()8 Oyemo 05 e Gl gy SelS
by p 3l i > ) (00,0 0/F) aJg 5l VAY
adgpl Y8 Oleacls” iz |y (0uo,0 Y+ /F) dlgjnl 44
(o, YIV) Aol ¥V g ,5lg 0l iz | (0o y0 A)
aslaos ;o (V) aols JSCid sty i |,
yobiedan a5 YA Jlu o o)l 5 aoolis
S Coglio 65K g £ ()2
30 6,lyel cogae 5l eas las g to ‘n)f sl xSt
LSS oyl o 50 olKiole;l 4 ooisSanx>lye ol Lo
o 30,8 et i s plsl Yo VAl (o
S0 Cghe 9, 8 lye wo )3 VY Jale 15Ty,
Slidss 0 (Yo VA oo LSon o aools) wil o
oS Cglaie g)lyel Cigae i Jelge saxe



Y e sbalos yo blashy 9 blatem blactxm sy ‘5!l1’.°) o) Kod 9 (60,588 o)

s Cenglie (5 i 090 (MDR) 9,10 aiz
5 (0o, 0 AF/PY) adgpl B0 4o Jg3lwS gou 35S a
3 el yedg 5t Ay S Caglie Gy SeS
Ll ol acs 5155 (e,0 YY/A) aloax V0
A Conglio oyl Jlg e HiugeS Sldlas Ko
aS oy Glagsl wlul 5 calises slocSign 5l
A4S Sl Gglae 0,5 o0 O g0 iz 3ble )0
(2Ll Coage alexl saae LYo 4 wilgS oo
925 Al 5 g Lite i 35 diges lass
losllsVly o il pls adhis Sy Koy
slalasde BB jioli 8l Bl ans g0 j0 cadallaws
b giloJbd,e cle 4 lag SU ol aslails
09— J_m.: ‘50)454_: r:L,SYL..: duj)b )l 9
Iy Slol oM e LaploShgige g Loy ygmmwgllins
o=l kel g el (YY) Wles )57 slowl Loy (sl
solaal 51 b LIk aS oy oo ka5 & Lags 55T
sloise o adallang pLSYLL slagls o0 s
aali 039l 455 5bas o il b lows calie
ESBL so_uSude slag mSLy og5-3l59, (il
ESBLS oSy slayyisls L Cogae puimsd
obey oo=d 5 SYeb ey culSi b ol jon U]
Obeyd YL slaan 3o 5 a9 S po (YL £ 5 (5
(sl lon slasgac aiilen wgdleay el ol o
bl 1Sy il 5l (grpmsg jLtisl g assl> o
Olmw ol a4 8l 89>9 ESBLS saiSodgs
A 05,5 lajleliSVLL 4 late 5 25 ks 1,8 auedl
sl soiSadys sla il )l o wn
Wit Sl s b Bl 5l Cadallang
olid 9 3l Glos pnS )l Ceoglio oM 5
5% 059t Ohlow ey S o il el 5 dims oo
byl 5o sl oo apbin ) lows o5y slacadl e iy
sadsnl b o adallacny glajllsYLs squ
o Sgliia 505 1358 @ (5,555 ) Al Sy
LYol Jlo o iz jou8 VY 5l 318 G o
(32,0 YAID) yas ;o fouis lime (p iy Yo o ¥
O el YL a5 9 (ams 0 YVIT) (loen
SladisS g duigost MowelS ( L Lo 3/ sladlg ]

Suoglie Cawl (Kb ple (bl 3 S5 sla SIS
Lo SSh oS 5 anaz lacsiise ol 4
Al Gl slon 5o (6 Olhlor O e & pglie
OV sl L ol sloaiolss 5| dmalsr o3l s yo
Sl Al 2Ly 2l soolils slags 2L 5l s ks
08 S B ran g 0591 (5 )|y0l slacigas mlis Jolge
Seion ] glocaglio iyl el oS g ]
i Loy Ceaglio 45 el oo Langg 55T ol yo
55 9 (oS Bgw 5 (b ool J20) LapliSYL
5 JolaS ges 355 Jte ;500 SloSgm sl nlo
00 ()35 Lo Bblis 5l (g ke 55 baaueligdlges
S5l Haidd e was oo lis Sldlas .(VA) el
Sgrs] Caglio glagy) doSSsm T B pas
oS g 5T 45 Lo 25Ty mglio byl 4wl o
G ) oolital 5] sla Lo o il azils Lk
ezl Gt sl acSpm 51§ omwg
oo 3sSelSgial 5 Lagslsins doin ) sesllan
slo)lon J 5 jebaean culin gloys julas
ol oolaiwl Jodo a4y g ol so alizeo ol 3l jo Sgac
loosls il s g5 o Son T sl ls |
axdly Ghal3dl oy bis Lo 55 Canglie slagys g pslie
95wl Ssglio (oSl () 2 ecnlpli Sl
B 6590 el slacssie ke 6551
YO f Jlo jo oo 5 00l3¥ge Gasiod ;o o) g0
plasl ol cie oS (gasges YIAY (g9, 5 oS
oy AN Dlsld b ol 4y o (A5 e 15 s
5o, VSIY g3 L ped 54y oSS
WLl o )d OIF SlslA L pow 4, 5o Skl
15 ol 0 5L iSlg 3l sloaly il o sins
SO 9 (o0 A) GellS6lag s 1l
(V) 05 (0o ,0 OV igllaw 4y Cand Caaglia
Jiw 0 ol 5 Glo bawg a5 sladlas 5o
ALl gl Yo 595 2 bl Ol g po VY
e L sladlgnl () i plol 5Tal5
o3l oy Cond (Sg o5l Caglio (05
5 S Lo oo ) ool gl (T+) 4 b8
Cnglin 1o rdbges duo 0 B0 5l o aS 0 ]

1 Bayani et al



A VEY [l oF ojleds oF 0,90 (219 Olg0 g (55 59LisS Wluded g T wilo g cuts

sLoaltspl 1o ESBLS adg olpee b ploil a5 5
o=l 0 0,8 5158 (e YRIVO) al xSyl
50—t bl 2S5l ula Jonl V0 3o
oy YIVY S Uil (slava syl 5 ESBLS s
g3l #0 gy 5l Lo anlllas ;5 (V) 0 3,158
VO Sasd o9y At (miy 0 y5—0 &S T5lST 1S il
2Ll 4 Jse (Ao )0 YA/ES) caloyl
a8 Slllas jo .asal ools Laseis Gadallawg
Wl 48,5 590 aline (Bg, L LSS pul e 5 Gl
> ESBLs w g ol i3l (Solite s
Egis Ol imn sl o0ls s 1) Laawl ;2Shg yul
3l =) ammban i ESBLS wdge o251,
Sl 5 Seon lay 9 (s Ol Lo 4y (Gl Lo
g o5 S o g8 pllin (ogatar il Oslite
e il oo Bl jlo 53 (e Olibos O o
B9 gl Jdow (V) ol iul38) SLoST
Loy g 45 o9 aalys Cllas (pl sasmslis
o 55 5 sus oz (gladdgpl 4o LSV,
ol ol g Sl Dgliie (55LsS Bblie b 5 alise
S50 (Floydm)y 9 (Sleye J5S e b i o
Bg0 alem 15 lwlew g ddlaie o 0 colawl
Szl Coslin 3550 )3 S 503 (st 059 0]
Sl slaasged sl as conl olas 5L 5 -
ol Slidod aigh oo lax (Sdjals 5 (So3)
9 S—gm Bl 4m polia slag Sk 45w s
Comb gl aon o (gl Cunslio lag s
Ssglio VLo g 4S5 5boar 0si)ls 3529
5 o oSy S0 OS> (S 5
Ol sl oot (3155 SUilge> b9 7S5
LS g il 5l Wl cile gsl el o Layma
ST Cuoglio layy (Bl il 5 wsl o
SIS (V) 95 o0 &y90 (G2l darme (5o
o Seglie slagyy JLasl an Lo ye g sl

Slag b il s pghs ol oo S jlanms
b c—'?] sleale ;o ‘S—‘-’B‘*’«S’*’j o plie
4 polie slapisl Cogae Gl 4 cul (Sas
o=l Ll g pglass Ly oS S8 S g 5

0 (Sgm il nglie glagy; JLis! Lag xS

ouds 3 do 0 MA g YAIY OIF s 5 & 5y 0/
w‘)l_io.{b 9 U299 ja.wy aS 6‘4:.”.]44 )0 ]
aSTolS S hg il anlo> A (gg) yo YT Jlo jo
05 29—a> () p Sl eI Ughas 4 pgldo
(0—2,3 PYIB) abges O o8 5 &y o blacTxm2
as LS“‘—’JU"“’ o (YY) RERNYY bla oxa1 o5 LS‘)b
XY ot il Sen g L5455,
ALl addgnl Vo5 &0 s (29)lo wix
asog bla OXA-1 35 lls (a0 YEIYA) J/}K
IR |°L7°‘ &M 5o (Y\Y subls.o.@ 9 Lu.i)yjsj))
S35 = &S VY Jlo po llSea 5 36,00 Loy
D5 Mdie )3 0dd (655lanz (5 1,0l Aiged Ve

Ol yo oad oluwlis S xSU slass s
Lz 3l Wogr & jlee sl 1Sl 1l sladlg
lodsos% o0 VA dusost MwelS s )0 £O
SlodisS oy O ATolS 5Ty il oy ¥ L
32)d ¥ gy ld ;EShy w9 20,0 B (st n
oa S adgl (o, YY) adgpnl YV a5 wuds 5,155
YV LS g, 8,005) asog jlelisYLs
Jbw 50 oLKen 5 g5y Lawgs ouuls ploul asllas
0uds laz 4l xSy 0l diged YYD (g5, 2 a5 ¥+

S ygm0 )5 o Gl gl 5o (SadS sladises
Gl LSV, adge (0o )0 YA) adgnl AY (cd )§
O 9 ly Cutte (G y0 04/0) awl 1S by il 4 gu0 AN

2 33258 355 (sl3 2k g CTXM

59 QT 3 am (amo 2 VANY) O Ly i slaalg sl
9o )0 VOIY o5 5 0 MeaS g 55Lg 1 (sladg ]
0ads ploul §biod 40 (V) el Cawd 4 00,0 F g
yobated s a5 VVY L o oK g 55T g
lam ;T adse gloa il xSl il god (o)
O)go Shles ol aiged )d mwg b b jLebsYL,
Js—exe sloig, b anly xSyl gl Fevocd S
O3] 285 8 alwlid 3550 (albordse

1 Rakotonirina et al



fa e sbalos yo blashy 9 blatem blactxm sy ‘5!l1’.°) o) Kod 9 (60,588 o)

U b o0 51 TBLS 25,0 slaaygos oS
4z g BB L a5 Diogy 10,55 5 0l sladigas )

JESl s 5 opl 40,5 (0 Oj90 K08 slas xS
Jlo 0 Sggw 4 Lagyssly o conglin slay

bl 5l Jol a0 ;o ;5_..‘5_.4‘5..‘] R
O 5 Sebgm o5l 5l oolaiwl a5 Wgh o (g5lolax
ATY) wbl oo ol bagyliw jlow Jin ladas

Syl

S Sese sizye et GBI Glz g (ciaghy

=

i)l sskiean (lnl )0 Jbods) sl pol> adllas
Sglie (o555 3 (i 9d Sloogas ol Ol
Sl 5 o slapy Sl g (Ssas]
S)lge 3l oad o a5Tol5” 150, sladygar (J9Sse
o1 Lt o ol s s ool g0l Cogie

sl Jos r (Sloy0 8

&l Pyl
IRV FORe S P I H g SV S R Coweps!

References

1.

Medina M, Castillo-Pino E. An introduction to the epidemiology and burden of
urinary tract infections. Therapeutic advances in urology. 2019;
11:1756287219832172.

Annavajhala MK, Gomez-Simmonds A, Uhlemann AC. Multidrug-resistant
Enterobacter cloacae complex emerging as a global, diversifying threat. Frontiers
in microbiology. 2019; 10:44.

loannou P, Vamvoukaki R, Kofteridis DP. Infective endocarditis by Enterobacter
cloacae: a systematic review and meta-analysis. Journal of Chemotherapy. 2022;
34(1):1-8.

Mancuso G, Midiri A, Gerace E, Biondo C. Bacterial antibiotic resistance: the
most critical pathogens. Pathogens. 2021; 10(10):1310.

Aoki K, Harada S, Yahara K, Ishii Y, Motooka D, Nakamura S, Akeda Y, lida T,
Tomono K, Iwata S, Moriya K. Molecular characterization of IMP-1-producing
Enterobacter cloacae complex isolates in Tokyo. Antimicrobial agents and
chemotherapy. 2018; 62(3):10-128.

Kaur J, Chopra S, Mahajan G. Modified double disc synergy test to detect ESBL
production in urinary isolates of Escherichia coli and Klebsiella pneumoniae.
Journal of clinical and diagnostic research: JCDR. 2013; 7(2):229.

Torshizi R, Zamanzad B, Mokhtareyan K, Karimi A. Determination of CTX-M
genes in enterobacteriaceae producing extended-spectrum beta-lactamase using
PCR method. Journal of Shahrekord University of Medical Sciences. 13(3): 9-17.

Klymus KE, Merkes CM, Allison MJ, Goldberg CS, Helbing CC, Hunter ME,
Jackson CA, Lance RF, Mangan AM, Monroe EM, Piaggio AJ. Reporting the
limits of detection and quantification for environmental DNA assays.
Environmental DNA. 2020; 2(3):271-82.

Hoffmann H, Roggenkamp A. Population genetics of the nomenspecies
Enterobacter cloacae. Applied and Environmental Microbiology. 2003;
69(9):5306-18.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

VEY [l oF ojleds oF 0,90 (219 Olg0 g (55 59LisS Wluded g T wilo g cuts

Rizi KS, Peerayeh SN, Bakhshi B, Rahbar M. Prevalence of integrons and
antimicrobial resistance genes among clinical isolates of Enterobacter spp. from
hospitals of Tehran. Int J Enteric Pathog. 2015; 3(1): e22531.

Makabenta JM, Nabawy A, Li CH, Schmidt-Malan S, Patel R, Rotello VM.
Nanomaterial-based therapeutics for antibiotic-resistant bacterial infections.
Nature Reviews Microbiology. 2021; 19(1):23-36.

Amini FA, Vaziri SI, Karimpour HA, Hassani S, Mohamadi S, Azizi MO.
Antibiotic resistance pattern of urinary tract infection pathogens in children of
Kermanshah in 2015. Razi Journal of Medical Sciences. 24(155):20-27.

Magruder M, Edusei E, Zhang L, Albakry S, Satlin MJ, Westblade LF, Malha L,
Sze C, Lubetzky M, Dadhania DM, Lee JR. Gut commensal microbiota and
decreased risk for Enterobacteriaceae bacteriuria and urinary tract infection. Gut
microbes. 2020; 12(1):1805281.

Zare F, Mohammadzadeh Rostami F, Shahsafi M. Prevalence and pattern of
antibiotic resistance of gram-negative bacteria isolated from urinary tract
infections in patients referring to Neka Laboratories-Iran. International Journal of
Biomedicine and Public Health. 2018; 1(1):30-6.

Dadmanesh M, Dormanesh B, Ghasemzadeh S, Ghorban KH, Zahirian SH.
Evaluation of nosocomial urinary tract infection in the intensive care unit patients
at Tehran 501 hospital during 2007. Journal of Annals of Military and Health
Sciences Research.4:1407-10.

Odoki M, Almustapha Aliero A, Tibyangye J, Nyabayo Maniga J, Wampande E,
Drago Kato C, Agwu E, Bazira J. Prevalence of bacterial urinary tract infections
and associated factors among patients attending hospitals in Bushenyi district,
Uganda. International Journal of Microbiology. 2019; 2019(1):4246780.

Yelin 1, Snitser O, Novich G, Katz R, Tal O, Parizade M, Chodick G, Koren G,
Shalev V, Kishony R. Personal clinical history predicts antibiotic resistance of
urinary tract infections. Nature medicine. 2019; 25(7):1143-52.

Yang Q, Zhang H, Yu Y, Kong H, Duan Q, Wang Y, Zhang S, Sun Z, Liao K, Gu
L, Jiang X. In vitro activity of imipenem/relebactam against Enterobacteriaceae
isolates obtained from intra-abdominal, respiratory tract, and urinary tract
infections in China: Study for Monitoring Antimicrobial Resistance Trends
(SMART), 2015-2018. Clinical Infectious Diseases. 2020; 71(4): S427-35.
Molazade A, Shahi A, Gholami MS, Najafipour S, Mobasheri F, Jafari S, Ashraf
Mansuri JA. The antibiotic resistance pattern of gram-negative bacilli isolated
from urine cultures of adult outpatients admitted to ValiAsr Hospital of Fasa
Clinical Laboratory in 2012-13. Pars Journal of Medical Sciences. 2022; 12(3):22-
15.

Bayani M, Siadati S, Rajabnia R, Taher AA. Drug resistance of Pseudomonas
aeruginosa and Enterobacter cloacae isolated from ICU, Babol, and Northern
Iran. International Journal of Molecular and Cellular Medicine. 2013; 2(4):204.
Wang G, Zhu Y, Feng S, Wei B, Zhang Y, Wang J, Huang S, Qin S, Liu X, Chen
B, Cui W. Extended-spectrum beta-lactamase-producing Enterobacteriaceae
related urinary tract infection in adult cancer patients: a multicenter retrospective
study, 2015-2019. BMC Infectious Diseases. 2023; 23(1):129.

Ahn ST, Lee HS, Lee DH, Kim JW, Park MG, Park HS, Moon DG, Oh MM.
What are the risk factors for recurrent UTI with repeated ESBL-producing
Enterobacteriaceae? A retrospective cohort studies. Journal of Infection and
Chemotherapy. 2023; 29(1):72-7.



o)

23.

24,

25.

26.

27.

e sbalos yo blashy 9 blatem blactxm sy gffl'?.é) o) Kod 9 (60,588 o)

Bourouis A, Chihi H, Mahrouki S, Ayari K, Moussa MB, Belhadj O. Molecular
characterization of a transferable blaCTX-M-28 gene in clinical isolates of
Enterobacter cloacae. J Microbiol Antimicrob. 2013; 5(4):38-43.

Akbari M, Amir Mozaffari N, Peeri Dogaheh H. Prevalence of extended-spectrum
beta lactamase in Entrobacteriaceae isolated from urinary tract infections in
Ardabil, Iran. Journal of Ardabil University of Medical Sciences. 2014,
14(3):285-91.

Khademi F, Vaez H, Neyestani Z, Sahebkar A. Prevalence of ESBL-Producing
Enterobacter Species Resistant to Carbapenems in Iran: A systematic review and
meta-analysis. International journal of microbiology. 2022; 2022(1):8367365.
Delory T, Gravier S, Le Pluart D, Gaube G, Simeon S, Davido B, Piet E, Lepeule
R, Lesprit P, Lafaurie M. Temocillin versus carbapenems for urinary tract
infection due to ESBL-producing Enterobacteriaceae: a multicenter matched case-
control study. International Journal of Antimicrobial Agents. 2021; 58(1):106361.
Al Mana H, Sundararaju S, Tsui CK, Perez-Lopez A, Yassine H, Al Thani A, Al-
Ansari K, Eltai NO. Whole-genome sequencing for molecular characterization of
carbapenem-resistant Enterobacteriaceae causing lower urinary tract infection
among pediatric patients. Antibiotics. 2021; 10(8):972.



