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Abstract

Background: The dissemination of extended-spectrum P-lactamases (ESBL) in Klebsiella
pneumoniae isolates has resulted in the increase of antibiotic resistance and mortality among patients.
The aim of this study was to determine the prevalence of ESBL and SHV-2a, SHV-5 and SHV-12
genes in K. pneumoniae isolates from Kermanshah.

Materials and Methods: In this descriptive — analytical study, from 112 clinical samples of
patients admitted at Kermanshah medical centers in 2014, 60 K. pneumoniae isolates were recognized
by standard methods of bacteriology and API Kit. Antibiotic susceptibility of isolates was determined
by disk diffusion method and the isolates were screened for ESBL-producerig using the combination
disc method. The SHV-2a, SHV-5 and SHV-12 genes were determined among isolates using PCR
method. Primers were designed in this study.

Results: Of 60 isolates tested, the highest and the lowest resistance was for ampicillin and
carbapenem antibiotics, respectively. Forty-five percent of isolates were ESBL-producer. Among 60
isolates tested, 5 (8.3%), 57 (95%) and 43 (71.7%) isolates contained SHV-2a, SHV-5 and SHV-12
genes, respectively. Five isolates contained all the three genes of SHV-2a, SHV-5 and SHV-12.

Conclusion: The results indicate the relatively high prevalence of SHV type beta-lactamase
genes in K. pneumoniae isolates in Kermanshah. Given this high prevalence, the surveillance of
antibiotic resistant patterns and relevant genes is necessary among gram-negative bacilli in
Kermanshah region. Due to the high resistance of K. pneumoniae isolates to antibiotics and to reduce
the dissemination of resistant genes, susceptibility testing to choose more affective antibiotics is
recommended even for isolates from outpatients.

Keywords: ESBL, Klebsiella pneumoniae, SHV

*Corresponding Author:

Address: Department of Microbiology P.0.Box:6714869914, Faculty of Medicine, Daneshgah St., Shahid
Shiroodi BIVd, Kermanshah, Iran.

Email: akya359@yahoo.com

59



d{bfﬁﬁ';}lﬁo[ibbﬂjﬁwkdm L;‘;Ajjduﬁ
04—;‘/4’?‘40%)J/4("V&§3 aju)rajué’q JLAI

53 SHV-12 9 SHV-5 SHV-22 63 g ik bbs ™Yl s O3 sl

Jlo 33 oliile 5 yed (b3 5150 3 0 U 4g0g Sudls”™ Sdl (Sl g 351
yray

TS e ¢ Lo o ud Cpa A0

Ol e Qs S Slii ke oy ¢ oDl 315T o813 ¢ i S 05,5 s 5hpmrs Son L)l iy

Ol aliile S colisle S Sy o ke o8l ¢ Gl sl (Slas pie Do S o ¢ STy (oolid 03 Som 05,5 5L

/N /¥ 2oy a6 AR/ 3L 55 5 56

LXVOES

ol & e adsesy MuwlS sladgnl » (ESBL) 05yins cab (cbajllsVly (5yius 18ad ¢ dinoj
D oliile S > asgesi MewnlS” sladlgssl o SHV-12 4 SHV-5.2a

olile S ol (S STye > philost (il 903 WY (e | (Ll = o adlllas (5o S yg 5 9 D30
20,5 slolis APT S 5 wlid (6,580 5 lulinl sla ey b ddgogy MewnlS” dgil £+ slas AYAY Jlo p
5 5S> gy 4 ESBL oo (sladgpal 5 (sl faied Sad (o b gl (Sign sl comlus
5 L4305 o PCR 59, b adgil e »» SHV-12 4 SHV-5 . SHV-2a sl .8as 5,5 Ly
09,5 SSigni il 5 oalowisel 4 iy 4 Cuoglio line cnyaS 5 i (o D90 Ugnl o 5l Bl
(Mo )> NY) B (wyp 3y90 doil £+ lo 5l 039 ESBL 051 Woe ladlg ] sops ¥ .as o3 s piul)lS
L35 SHV-12 s SHV-5 . SHV-2a 5 aw o shyls g5l & canlllas ol 5> 2505

oLisleyS 53 adgagty Mewls’ cladlyzl 3 SHV 55 JLLS YUy (slags VU s gond Sl ults 15 5 domeld
st )5 ladesl ladgnl 1 dbgye (sl g baceglia oS0l ik eomd Olipe (292 Vb & 2 b ASlee
Sy 35 9 bSsm 1 4 adgegn MewdS cladlg ! Canglio (Vb o )d 4 angil 5 jg s sliile S ddlaio 4
sladgnl clp o> s S o Ol cly camlus ot pbsl waglie (slagy; bywS ials
D5 (0 deogi (b oo

SHYV aigesiy MuunlS 03515 il jLlsYL 1 605" 47519

05,5 COVIPAPANF Ly 1S ¢ (Kb 3y 0aSCtils coliils DL €635 o8 g 1k coliile S GOyl 2 G O i 933

libis S

Email: akya359@yahoo.com



OIS 9 5Lo g b g doSxo

e 00 yud” Cinb HlSYR sy O Sl S

NeedS™ sladly il YL Cunslin 4 a5 b

LE s ST cbhcaslie 2a8s aisms
2VSHV laes § 55 olulis 5 opl 5 5558 Calibes
e ik ol el et el oltile S s 6 ST
SHV-2a 51a05 g5 5 ESBL Wpn sladls 3l oo
il b Zesp 035Y o) s> SHV-12 5 SHV-S

™)

b 59 9 3g0
cldle b & Mow — i s adlas ol s
3l G5e3 MY Ol S1ezs Oy \YAY b AYAY
Froslam colisle ST (S S e a4 0uiS axerl e Ol slews
Ly dypl¥0 45 w58 Slelid 45 g0 50 MewdS” g5
Aozl YO 5 bOkusley 3 (6 Ohley ladise o
b i aealeT 55 ol Olley 4 by s
b G SL skl e plnil b syl g
Cosler L3 8 ol ol APL s b 5 olubs
o3Lial b 5 055> &K Jrgy 4 byl (S5 g T
bols (OeS Mast) SG g 2T ¢S V0
(o855 ¥0) odsilin (8580 1) o T
(o B35 1) ST s (055,50 1) i
bl cpi s U ST (oS 90 ke gl b
el (053,51 0) a5 ST S- pk y
5 (5 Se Y) mdskie (F S )
Gob oS g e 5 (p 55 S0 ¥0) U5l s 5 S
S iS S sl b e CLSI 2013 5l
ATCC 700603 455y SedS 5kl (54 s
SN e il 4 slalg 5l 47 s )3 kb elizul
Cnglie (glyls euils Cnglia ol Cand SaS 50 T

.\.&@ w;j]m BE] (MDR) 44\?4..:; Q.uj\:

oo
i 0 Sl 1 S e Sl
5335 o e Cacb 3 oS ol auly ST 5l o0l gl
(358 o o guren Ol 5o Jbe i 55k Slas STL 55
o baiie ) (s b Jole b s 3 055 )
3 Srs e s e Sl Ok 53 o
23 6Ll Q.\.Jaa;:..\f.wb@ ol gylee i sae
Ol ol Ol 1 e Ge Ol
@odS Sisie lys gl Jseme LSS 5 ST
et o3l Ll il oo LapbS Yy 4t (sla gl 51 Btes
S g 5T Caasglia s sl bag,ls opl pslbe 5 4> )
w g gy MendlS 53 S 5T 5l 05,5 cpl 4 o
()l 0l
Alp 03 Caglie GlaeadlSa o 5 (S
Gb 3 Sl LSV clag 5T a5 eplSL
s pSV LS AT G55 aa s e
cab bV (HLss o LOT ous Je e
L35 SHV; TEM ¢4 5 2t 4Jsl (ESBLS) o3 28
L"p—l};T ool st 0 5y laket gla i Jlis 4 &S
055 53 WF 0556 (TEM-1, TEM-2, SHV-1)
S F Oz el 3 SHV 5165 8 5104 s TEM
ol IS Csl S5 claier ol el eds
S s I O (solast] (gl s & Lo 5T
5 058l e (@S U sk 059 4 polgz 5 pow S
Ay SHVg 5 5LVl o 5T .0 o) lods o jlii
SHV Sl i 05 .Gl i i SdS™ (glag g
A S 53 asipes S 05 G Do 4 Yoz
Jize ety 4 (S5 Jaml glaely 51 a5 0okl
s 7Sl Sl Calitnn WS o 53 Gr b ol ) 5 0 s
Lice cad 3o 5 MadS™ 55 055 5IUT .Vl 0 Jidmy

LS 2 Aol 15 0T as5s05,S

£\ 1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



OIS 9 5Lo g b g doSxo

e 00 yud” Cinb HlSYR sy O Sl S

doss B0 Olebl dols b s s aslizal e IS

s G Sl ae P/ g dculoes

Bl Joae 83101 g o5liw] 390 (S vl Jloi Y Jou>

ool (5'23) byaly Jig o5l
Jyame
PCR
(bp)
SHV-

2a-F GGAAACGTCGAGCATTGTGG

SHV-  TAACTTTGCAACAGCTGCCCA 233
2a-R
SHV-
5-F  TATCGGCCCTCACTCAAGGA -
SHV-  TGCTCATCATGGGAAAGCGT
5-R
SHV-
12-F  GCCGCGTAGGCATGATAGAA
SHV-  CGGCGTATCCCGCAGATAAA
12-R
adl

A lysl gaiged 4 by o g I FY Lol ads s
D cadl; (swisas jl ol Vv o Kot g (s0isas I Ayl
S danl Ve dised S gl Vb wises 1Ayl
25 Olendls @505 3l 3l Y 53,850, 4 gl
bdgpl Cwglis Ol o mhe andllas ool s
e 3 (Ao Vo) ke T 685 g 5T 4
rsm!) LSS s T 4 i gl Conle Ol
(Lo y> V/9) A (Ao ys VIV) 29 (Ao g5 V/V)
5 L35 MDR badls 51 ds,ys £7 e () 5l sed)s
sladlgnl o pSYE Glag)lh 4 i Caslis O
Gldsnl Coslin 1 YL W Sglite 6t Ollas
Solagma daly 457 (5 5b 4 (Y dyur)s g (ol O les
5 S Ol Sladisad o 0 S5 )LT 05057 5o
CLeSs s 8T 4 i gl Ol B 51 ol e
“opkel e s PUST oS ke ok Sl

p<e/r0)ls s (*L?Sl{jju

oy 4 badsnl 53 ESBL 348 s AL

S o 5T e Sl el b5 S 5 S
T et Sl b ol on (p 85 S0 ) ot Slii] oS 5
s 55 Ykl S /(e 85 S
Y eeSUsin b oolen (p 55 S0 Y1) ST s
A pldl [(p 8 S Vo) 55387 /(e S5 S
23 gl diy pde dla ks i3 81 CLSI b b
0 ol 4 el S OS b 0SS g 5T s Sl b
338 oo b3 ESBL Wy g sl 2t b e s
Jeslid b gy DS lady)

Ldd b e ol s & olastl gl al,
5 SHV-5 SHV-2a (b0 [sbm vy T
O dsas)am § 515 (bl 5, PCR L SHV-12
Okligr Fa) 4 aissy YedS ladlsnl DNA
s S Yo o6 e 23 PCR 28Ty 5 s 21 5
(0l 41 0 s L) Master mix 2X s S VY/0 Jols
sl A3 A S ) s Sy DNA 23 S
plost o ol e ST 2l o AD 5 (011 ¢85S 1)
Primer3 i3l ey 5l eslized L b, A
LPCR &Y s 5 (http://simgene.com/Primer3)
S s ey ) 58T U5 Gy 5o S el
LI BioRad) sas b dyles p o g kil b (5501,
L i) glads gu 31l gy » Gel DOC (Kl oo
SHV- 5 SHV-5 SHV-2a slboj slyls «
aadlles opl sl eslatal Cue S Ol g 4 L p]2
5 PCR ESBL ¢l § 50 5T s (5L Jlowi sl

05051 51 5 V8 a3eus SPSS 1531 e 3 dadypl Sl

#Y 1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



OIS 9 5Lo g b g doSme

e 00 yud” Cinb HlSYR sy O Sl S

Sy ol SBLESY 9 (b o low cowes 2 PUSYLY (ST g 5T 1 o9l sladlg s (Slgl )3 .Y Jgan

S s PV sleSsign (51 4 gl Cuoglio
8 yams - AMP CFZ CAZ CTX CRO CPD ATM TZP IPM MEM ETP
Aged

hlew

by Yo Yo A Y ¥ ¥ Iy ¥ Y ) ) )
ICU Y Y A A A % A A \
S e A A v v v v v v )

e Iy Iy ¥ ¥ ¥ ¥ ¥ ¥

u"‘)? [} [} ¥ \s \s \s \s \s

&39l9)95 ) ) ) ) ) ) ) ) )

Soie ) ) ) ) ) ) ) )

CCU \ \ \ \ \ \ \ \

Olewsly \ ) )

Lo 55l AATM {ouns 93900 {CPD ¢ 4u8L j2is 1 CRO 0paSGgaw :CTX ooy jliins : CAZ <ogilaws :CFZ i ol : AMP il jlass!

5525 el bl i ACU < 46 o cdlye s CCU o)) TP pigr0 MEM £ty osl IPM 5pliS g3 — byl sy TZP

Slagme LT L 51 Jy o Sslize gl b Ol
¢ls ;3 SHV-12 SHV-5 laoj .(p>+/+0)s4
SHV-2a 03 Lol .dzzils HLizl ol w5 (6 2 glads !
anfllae opl ys s 3L (6w ladl gl 51 a5 Ladd
SHV- 5 SHV-5 ¢ SHV-2a 035 4w ,a sl 45510
ol T Ol lew &K sladiges 3l dopl O 8 5 12

..\.;J_,g

v

apl TV o 513 0l (oS 5 $Ss s s

Cwslas Ol 9 Lse ESBL V'lJ";T shls (4 ys F0)
A T
Aoyl #r 5l o doys Ver V.,Sljjpj V"'SP)?&"“

Qj 6}\:— 4.‘};:‘ (MJ: /\/“)a GPCR ‘J:A”LAJT }))A

CLeSm T 4 ol

9 SHV-5 Qj ‘_;jb- 45};_’“ (MJ: Y « SHV-2a
J}.\:_-)Jﬁ SHV-12 Qj 6}\:— 455‘/.:‘ (-Lp)} V\/V)f“

S iy e SHV 0] gaed dir o (Y

Syt Ol jlows (SB S 9 (2l o jlow o 9 SHY (slays ol 1> sladlg il Gilglyd @595 Y Jgun

SHV Ju’f)}' 6‘)‘3 < 4]5}4.‘ oy

o S SHV2a SHV-5 SHV-12
by Yo . Yo A
ICU Y Y Y Y.
g A Y v v
S o \ o

>l o o Y
S35 )

Sgie ) ) )
CCU ) )

Olewdly 3 ) )

1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



OIS 9 5Lo g b g doSxo e 00 yud” Cinb HlSYR sy O Sl S
100 984 967
100 | SENSITIVITY 9
 RESISTANCE
80 U INTERMEDIATE 733
60 17 53,3
433 5050
40
20
0
N : & &M
& \ Q \* & o S é‘ & é‘ e§-' & ,,_'b
'@Q ‘-@'}/ Q@ \‘b\ \’5)/ ) ° ,"c' K @Q s P & &
LA ‘P S & \&. ¢§°'y & O@Q
N
SV
é’b
QQ

aigaghy MomadlS' gl (Sigm (I Sl ioian gl .Y o905

Mo &S osb 4 Mz B as S g T

(odilie b TGS e ST 4 Caaslie
ESBL W50 sladls sl ot 53 oomS 33 5k 3 oSG s
ESBL e cladly sl o ;3 00 3,k 5155 s ys Vo
4 Calie a5 Jl 5o sy Coaglin ewlaS glog o 4
Lo, WESBL w6 sbad gl o 5o b8 glog e
s BT 4 Caslie Oljen Gaios pl 53 e 25
49 ESBL oS a5 slads 31 o 53 Js5leS 505 55
Coaglie doys ¥ ESBL Wb (sladlg sl Lol 035 oy
Canglae sl 55 1) L ESBL el sy ol 487 il
g L JO TR B
b Ol O35 (2w b (6 5 5 wigel S 5 6
450 53 Vol ladly 3l Slsl 3 O1jn ey oty
S Sslime Olgs Calise bW s |y ESBL Wy
VA9A B VAAY Gladle 55 & o) 1 5 55 e tiles S
OV/A &S Ui Labin 25 S plosil st L0k Lo 3
23 05 LS jlodd I (g4 5o 5 DS 51 s s
sla,yiS 55 0N Cwl e3p ESBL Wi 085S
Gosb & (ol o3 g alita 55 b 5T ol g sk oL

w)‘;v\«d):f")‘ L&r.'j‘d C}MM‘ﬁJ}A{

44 1¥40

o
2 ST Caglie Ol Gaiw pl
Q‘JLM ‘5\.&4.‘};'\ J‘ ‘)L..M; (_5}"‘“" Q‘Jl.o.d ‘5\.&4.‘}]"
5 Slwslen Sl tu 3 pslie sl s 528 § g0
OLas 1y eSS s T 5 cmlie oalizal 5 J 28 Coanl
..\.&:u}
s 34 3y ol Sl (LS 0 8 (slacSS 4 5T

LY CM}LE-A ‘(alsf‘)ll:.' ‘_;L&}J‘: O J‘

Olys S ol eSS g T Olge & w35 o
S Slllae 5o L5, HIS @ ad g5y SeelS Glalisie
2l s 0o, OlSTh alex 1 laysiST e 5 Ol s
4ol Cwslis sHse yy plis @l:.; colkd (abu\
ANl 00T s 4 Lar.:.;b.)lf
St G113 G ol 5 eeT s 4y gl
M) Sl sloy s 5oi slodds ! 55 ESBL 0 5T i
Ol (o3 VY) ol e g gos b awslin yo 1) (Ao s
3 ESBL W slags g i 28 FOL ams ) 457 5l
5 eSS g ST 4 Cuslie i1l e 53 5 Ok ley
S osls Ol Slides .l Ohyley i e 5 5 e

Cwglas glyls Ygeme ESBL V':J"T shils sbady sl

Calige Ol ¢ 0 slod @d3)g Jlw w51yl Koy pole olQLU1S Lngh  ode dlxo



OIS 9 5Lo g b g doSxo

e 00 yud” Cinb HlSYR sy O Sl S

Coglie pogdle dypld ol Ll ‘_;J,TC,,.- Ol slos
4 (LS 055 o a) pSY s GlaeS o ST &
Censlie doys Vor g3l pes 555 5 lacy 5SS T
5o b8 oy s s Al F oyl O ol Sl Azl
035 SR0S Cpeal padse sl Ol Caglis

a3 e 0L Canglia sl s 1, SHV

S 5 xS
SHV- o pas « SHV SULbsYe 05 ls) 5

YdS” sladgpl as e Ol 1y eSS g 2T
“ iy u._{‘ 2 O)W ESBL V-"'jT -U)A 45“-:.4_}‘_}*-.’.
(Lanb)lS o @) sVl oslgls (Glaess s T
3 S BT s ey 8 4 ctipls oYL Cuaglis
J93lS 300 555 5 Loy SIS T (058 55508 dlor
Oloys 53 1y Slodae EMKtn ol 1 48 o glin Bikos 35
Wae adlynl Coenl @4 5 b .l 03,5 slawl Oflews

ol e (S sm 5T Suglie slwl 53 ESBL o 5T

ROW RESTY RS- PN P { P PPONE g

S1e8 g I
S5 il )L S 08 ey 5 s

Q_wu g_)j‘)_{:;e eg_&._"LAJTJ._.»ﬂjé‘)JjMWB
Al on Sl 58 eliile ST (S 0 aKisls

égl’m
1. Janda JM, Abbott SL. The Enterobacteria.
New York: Lippincott- Raven. 1998. p.110-30.
2. Livermore DM. Current epidemiology and
growing resistance of gram-negative pathogens.
The Korean journal of internal medicine. 2012;
27(2):128-42.
3. Kamatchi C, Magesh H, Sekhar U,
Vaidyanathan R. Identification of clonal
clusters of Klebsiella pneumoniae isolates from
Chennai by extended spectrum beta lactamase
genotyping  and  antibiotic  resistance

o gt ) Sl WSS ORIl el
N0l 548 5 sy 53 5 o3 VO SLIT 3 b 5T
b o O0Cwl sdi )18 doys BV B YR
ok )8 doys AV L P 31 Olgais s> ESBL
Olpl 3VFAY g WAV ladle ;s slalles (181 0) ol
Loys V76 Y/ 51, ESBL Wie sladls ! ¢
oles S 5l

LysiS Ko 5 01l 5o & plie Sl
SIS SHV (clas o, gsline faeh codd plnd
g5 FOO (63,194V L1445 Jlu I glandllae s . Liles S
(o1 dhaz Sl Ol 5528 s Sl adse s SdS
WS 5 5 Sk Ol Wl (ST (s ol 5T
I g aes Ao sd o iy o s PV Slals LSHV o3
L;ﬁ: aadlles s (M)l ails ESBL sl o oo
108 6oy Yror B VAAR ladle s oS WLl H4iS s
SHV- 05 @yl sl ¥ o plosil ag g 5 SendS” oy 5
6El{wﬁﬂ):4§:ﬁSHV—5 05 sl gl 5 2a
Soml sk SHV-2a 5 SHV-S 05 ¢t Lo adlles
SYOF Gladle s & K5 Sllae i ea (Y3
Sl A Less (el aS 5 50 ST slay i o Y0
S L5,S ES Aoy VR 5F g a0 |, SHY o5
S plin Sldlls (10Tl 555 Lo anllas s
sbedypl o) 5 5 Ol dlax 10151 sl g 5o
Bds el \YAY 5 AYAD sladle 5 adge sy S
S Aoy YO s A s a1y, SHY o) gt
adbs ;5 SHV 0] g Aoy ol ol s S
ol OAMWCwl 5655 b adlas mls 4 Olgivl
5 Ys 4 cul oS SHV 03 fd Ol > s
255 495 5 Olgr oo p 3050 Uged £ 8 5 SMa dhenr
Lols 5 eV s layls aber eSS go T
AL (h e 5 (835 Sl

SHV-2a 05 aw o dypl 0 candllas opl s
(a5 g (ki ged I 5 Asls |, SHV-5 5 SHV-12

6 2 ICU Gl isu 53 6 Ohlen o555 5 05

£0 1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



OIS 9 5Lo g b g doSxo

e 00 yud” Cinb HlSYR sy O Sl S

phenotyping analysis. Am J Infect Dis. 2009;
5(2):74-82.

4. Raveh D, Yinnon AM, Broide E, Rudensky
B.  Susceptibilities of  ESBL-producing
Enterobacteriaceae to ertapenem, meropenem
and piperacillin-tazobactam with and without
clavulanic acid. Chemotherapy. 2007; 53(3):
185-9.

5. Pfeifer Y, Cullik A, Witte W. Resistance to
cephalosporins and carbapenems in Gram-
negative bacterial pathogens. International
Journal of Medical Microbiology. 2010; 300(6):
371-9.

6. Livermore DM. beta-Lactamases in
laboratory and clinical resistance. Clinical
microbiology reviews. 1995;8(4):557-84.

7. Ford PJ, Avison MB. Evolutionary mapping
of the SHV pB-lactamase and evidence for two
separate 1S26-dependent blaSHV mobilization
events from the Klebsiella pneumoniae
chromosome.  Journal of  Antimicrobial
Chemotherapy. 2004; 54(1):69-75.

8. Soltan Dalal M M, Miremadi S, Sharify
Yazdi M K, Rastegar Lari A, Rajabi Z, Avadis
Yans S. Antimicrobial resistance trends of
Klebsiella Spp. isolated from patients in imam
Khomeini Hospital. J Payavard Salamat, Tehran
Uni Med Sci. 2012; 6(4): 275-81. [persiain]

9. Amin A, Ghumro P, Hussain S, Hameed A.
Prevalence of antibiotic resistance among
clinical isolates of Klebsiella pneumoniae
isolated from a Tertiary Care Hospital in
Pakistan. Malaysian Journal of Microbiology.
2009; 5(2):81-6.

10. Al Shara MA. Emerging antimicrobial
resistance of Klebsiella pneumonia strains
isolated from pediatric patients in Jordan. Iraqi J
Med. 2011; 7(2): 29-32.

11. Ishii Y, Kimura S, Alba J, Shiroto K,
Otsuka M, Hashizume N, et al. Extended-
spectrum [-lactamase-producing shiga toxin
gene (stx1)-positive Escherichia coli 026: H11:
a new concern. Journal of clinical microbiology.
2005; 43(3):1072-5.

12. Kim Y-K, Pai H, Lee H-J, Park S-E, Choi
E-H, Kim J, et al. Bloodstream infections by
extended-spectrum [-lactamase-producing
Escherichia coli and Klebsiella pneumoniae in
children: epidemiology and clinical outcome.

Antimicrobial agents and chemotherapy. 2002;
46(5):1481-91.

13. Thomson KS, Sanders CC. Detection of
extended-spectrum beta-lactamases in members
of the family Enterobacteriaceae: comparison of
the double-disk and three-dimensional tests.
Antimicrobial agents and chemotherapy. 1992;
36(9):1877-82.

14. Lytsy B, Sandegren L, Tano E, Torell E,
Andersson DI, Melhus A. The first major
extended-spectrum f-lactamase outbreak in
Scandinavia was caused by clonal spread of a
multiresistant Klebsiella pneumoniae producing
CTX-M-15. Apmis. 2008; 116(4):302-8.

15. Goossens H, Group MS. MYSTIC program:
summary of European data from 1997 to 2000.
Diagnostic microbiology and infectious disease.
2001; 41(4):183-9.

16. Agrawal P, Ghosh A, Kumar S, Basu B,
Kapila K. Prevalence of extended-spectrum (-
lactamases among Escherichia coli and
Klebsiella pneumoniae isolates in a tertiary care
hospital. Indian Journal of Pathology and
Microbiology. 2008; 51(1):139-42.

17. Jain A, Roy I, Gupta MK, Kumar M,
Agarwal S. Prevalence of extended-spectrum (-
lactamase-producing Gram-negative bacteria in
septicaemic neonates in a tertiary care hospital.
Journal of Medical Microbiology. 2003; 52(5):
421-5.

18. Tankhiwale SS, Jalgaonkar SV, Ahamad S,
Hassani U. Evaluation of extended spectrum
beta lactamase in urinary isolates. Indian
Journal of Medical Research. 2004; 120(6):553-
6.

19. Manchanda V, Singh N, Goyal R, Kumar A,
Thukral S. Phenotypic characteristics of clinical
isolates of Klebsiella pneumoniae & evaluation
of available phenotypic techniques for detection
of extended spectrum beta-lactamases. Indian
Journal of Medical Research. 2005; 122(4):330-
7.

20. Jazi Msjdyan F, Valle F, Talebi A,
Rstgarlary A. Molecular evaluation of
resistance to broad spectrum antibiotics in
E.coli and Kelebsiella pneumoniae. Iranian J
Med Microbiol. 2007; 1(2): 24-7.[Persian]

21. Myrsalyhan A, Akbari Nakhjavani F,
Pymani A, Jebelameli F, Myrafshar S,
Hamidian M. Evaluation of frequency of

44 1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



OIS 9 5Lo g b g doSxo

e 00 yud” Cinb HlSYR sy O Sl S

broad-spectrum beta-lactamase-producing
Enterobacteriaceae in ICU. J Med Tehran Univ
Med Sci. 2007; 65(1): 8 -33.[Persian]

22. Torshizi R, Zaman Zad B, Mokhtarian K,
Karimi A. Determination of CTX-M genes in
enterobacteriaceae  producing extended-
spectrum beta-lactamase using PCR method. J
Shahrekord Univ Med Sci. 2011; 13(3): 9-
17.[Persian]

23. Paterson DL, Hujer KM, Hujer AM, Yeiser
B, Bonomo MD, Rice LB, et al. Extended-
spectrum  P-lactamases  in  Klebsiella
pneumoniae bloodstream isolates from seven
countries:  dominance  and  widespread
prevalence of SHV-and CTX-M-type f-
lactamases. ~ Antimicrobial  agents  and
chemotherapy. 2003; 47(11):3554-60.

24. Coque TM, Oliver A, Pérez-Diaz IC,
Baquero F, Canton R. Genes encoding TEM-4,
SHV-2, and CTX-M-10 extended-spectrum [-
lactamases are carried by multiple Klebsiella
pneumoniae clones in a single hospital (Madrid,
1989 to 2000). Antimicrobial agents and
chemotherapy. 2002; 46(2):500-10.

25. Song W, Bae IK, Lee Y-N, Lee C-H, Lee
SH, Jeong SH. Detection of extended-spectrum
B-lactamases by using boronic acid as an AmpC
B-lactamase inhibitor in clinical isolates of
Klebsiella spp. and Escherichia coli. Journal of
clinical microbiology. 2007; 45(4):1180-4.

26. Tasli H, Bahar IH. Molecular
characterization of TEM-and SHV-derived
extended-spectrum beta-lactamases in hospital-
based Enterobacteriaceac in Turkey. Japanese
journal of infectious diseases. 2005; 58(3):162-
7.

27. Masjedian F, Valehi F, Talebi A, Rastegar
Lari A. Evaluation of broad spectrum antibiotic
resistance of E. coli and Klebsiella pneumonia.
Iran J Med Microbiol.  2007; 1(2): 27-
34.[Persian]

28. Mobasher Kare Jeddi A, Nahaei M,
Mobayyen H, Pornour M, Sadeghi J. Molecular
study of extended-spectrum beta-lactamase
(SHVtype) in Esherichia coli and Klebsiella
pneumonia isolated from Medical Centers of
Tabriz. Iran ] Med Microbiol. 2009; 2(3 and 4):
9-17. [Persian]

4% 1720 Calgudl ¢ 0 lod a3 3g Jlw a5 11 (Kb 3 pole olQL1S Lngh ode dloxo



