[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Journal of Shahid Sadoughi University of Medical Sciences O3 (Bgo Skl Sy pale oS b gy ole adxo

Vol. 23, No.8, Oct-Nov 2015 SN =i YFAE LT oA o5lads YF 0y90
AR
Pages: 760-769 H ol V5o-¥5 tazmio

blaNDM g blaKPC ¢blalMP «blaVIM jlenl s slgy sl
olidlo, S (Lo yd 3570 59 4uig0 g Yol (b LA AII> 0

" lns Ly 1 ¢ ST Like g1 il

oS

alllae ol 3o el 0 lapisl S & Canglio go 5 4l il aigasty MalS glodisms lae ;5 JailS (gl 5 raniia
W3S I3 oy 990 olaile ST Sleys 810 40 Abigegy NS sladlgnl le )0 Slele S Sla); ot

Sism | ol (tonins APL oS aliasg 0 Wil a5l ey 5 (65lae adgasty MewnclS il £+ olas omsy 1 Ghs)
Gey boslelSs wdy sly el a0 pglie ladgnl ad o elnl e Sews by, 4 ladgpl
blaVIM 5Lob,S slagys dge sladdgynl oslulis sl PCR iolejl aslsl jo aius 5, Sb,¢ (Modified Hodge Test)MHT
A% alil blaNDM 4 blaKPC blalMP

S 5o ke slenlyS sl MHT (foissd cos (Js ivgs polie mialyS slocSiisen il 4y algl T eyl £+ (e )it
laadgpl o el S slasy; yle sl PCR asmcts s dl PCR g, 4 gl a5 DIAVIM jlaisl S o5 2 oo algal
LBl 1) Cuaglie o yieS 5 (s 2oy IV 5 ) e b lapkalyS g ks el @ G Ll g e

O3 LS 9 S 0l oliadle S 0l 50 ddgasty MewlS sladlgnl plee ;0 SlaisleS slagyy jLassl 4 ols plas gl g S armes
@ aslllas cnl )0 oy 950 Sladlgnl i SOl 4 L o)l sszg i SlolS Jleil b e ple 4 Cows BIAVIM
MerlS 51 (36 lacisie ade sge slagls plsie Qs L STsn Sl (al wisgy oles mi3lyS SloS5m ]

WNgls (50 D gmo digogiy

Soig 0] Caoglie cdigosty MwedS loslh)S slagys rgunds slaosls

aliilo S (S 3y pole a8l (s ilwgls 22815 s ilwgls 158> Sozmiils - )

alitilo S S jy pole alSils (oS 3y 225N ¢ il Jlow (SCIgie Olisized 55 po o S jy suolisd 09 )0 Jluikils P
aliila )8 St 3y pole alEEI1 ¢S 3y 23S (pulidr 9 )Suo 3l gl IS (S 9omitils -1
akya359@yah00.Com : Suig Sl Cammy «* PEPVES VA —F 20,05 (U ghumo b 3kamws 93)%

VPAE/D/10 1Gb p 3y gl VPAE/P/VY 2edlys )b


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Byvs

ol g £,15 Jadllg

038 L o a8 05 IMP-1 (IS ) sl 5l gae
OIS ez e bl o ol 5l e g ad GBS ol
MSlooss

28l LoygiS iy p0 4251 IMP 5 VIM g5 slags 5]
3523 (nli g Olel (lg ;o Sl Ojgo 4y Lol ailoais
oJlgils ol 5l gasaz gas NDM-L LS Vlugllie (A)as s
sy 45 o] Sl a5 0l gilolaz Yoo A Lo o a5 el
L 63y Sl ol SYPS Ll S55 Jgo EDTA
M8 slaaly sl Ll Ylugllie Wge (sloaisS i (A)s,ls
Cosglin Gl 5 Slilan sacisie 5| oailis adsess
KO RCLINEPTHLRVE PP

Slotigw oo ;o lpilS 4 Caglie pld eunilis
ryas kel A G laslonlyS s 5l (230 DS
gy salbsYluglie 5 (KPC)asgesy NS jlosylsys
5 oliylegl (glasluliv] davsge (Vo) VIM 5 IMP
(Clinical and Laboratory Standards Institute = CLSI),.JL
(eSS oS plaanl 58l il ples a5 Coul odgad slpriny
5 03,5 Iy ial3dl el S sl LT (MIC)ous sl il
DRl (igaind Sand hgy 50 Ll ab; pae dla ki L
SR sz 090 lajlenl)S by a5l wl ccel axdly
V8,5

o0 Ayl andgasty MewlS slaalgpl jlal 4 4z L
slaisie olays e 5 ooz e 3blia s jlasl,s
Gblie )0 6551 ol 5o 5lenlyS lagys il (il Ll
Sl 5,58l (sl iy Sl D55 y5S alies
Goa b asdlas ol wolisle,S 4o bags ol Lasl 5 5ex
DIaVIM  slagy; wge agagiy MwndS sladlgnl Sl )3
s bzl bIaNDM 4 blaKPC blalMP

IR O

b plnl ddgegn SewndS” dgpl £o 55, adllas
plol o) bl lagtiwlon ;o Ghle lodiges I Loy

b o eliile S wd 655 e dBinlejl 5 Sl ¢ ez

\yvay ‘_,UT e 0 jLos (P g 9 S 0590

dodio

odgls slais  (nipee Sl Adgesn SlenlS
Ohelr 5 pludl 039, )5 (xmb b 4 a5 Canl ansly i3S 5l
slecisae el dbgegty dMowedS ladsguw (Y V)0 o 3424
Jem! 055 oS (5 )lme (65,0 6lme ishe aiile e
Mo 3l (S (Mgl oo sliwjlos s slacigae 4
4 Ceoglie rigagsy MwnndS Jawgi 0oy slowl slacisae olojo
Gl ond a8 ,F IS slag s a5 5 ol b STg ]
HQDWRIREN QT slcisae ey

Sloys ly bl lagyls 5l baealys Lol Jl=
aiile e o, (glais Sl Laugt snds sbml ayas slacdgis
SpilSe Gt 5l (o (Fadlipe adgesty Mnnds
g o cpl A Cd digegin MowedS slodlgpl e jo Cooglie
I gleolsls bajlanl S @l lenlS syl oy
U el sy algi e 45 Aied 008 Cibs (glajlalis YLy
5 s e |, Lo 5 LapliSliise docy pemsllio

owlsinel g Gobol o 1y bl JLal uailo
A M S o s D BA Lol LS gz 4y ]
aipel apd 355 b olSylo )0 48w slalbsYL D 5 C
4 oS B L allsYl a Js i)l e
S35 8 095 b olSilr o il &g i lajlalisYlgllis
Ss7s LSV D s B A a5 s bajlanl,S i)l
(F),ls

bl A e slajlenlys el sl
KPC ol el L5 51 (V)aia KPC 5 SME NMC/IMI
gae (s (V)39 o0 gaine A I 5leisl)S (n St
dgzl 511388 Lo 4o 45 sy KPC2 KPC oolgls ;|
S 3 ol 5l G s b ilelir adgesn Ml (L
Lis Ll o 08,008 Sygo & KPC Wge sladlgyl absS
Nazdly s S

Sl Jols (JLESVEIEIB oS (slajlanl,S
5 (v ol 2 F9IIMP Ly (59 Kinl LS VuglLaVIM
s (AQ)aiies (5 oo jLlSYlugliaNDM-1 1,5

O3 By datels (il yd = (bl Glous 9 (S pale ol almo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

.. 9blaKPC blaIMP blaVIM jlaiyls,S sl oy slold VFY

YA B VE qigpe gl s VLYY o) gl o, poe alla b
Sheld slanlyls adg 4 SeSin bedlsnl cnl 0y el
@ pglie Sladigw slp jlenlyS 0y (oeisid asas wad
Modified Hodge Test cuus alewg 45 pil,S (slacSgm
2 (g D10 pg 035 Sgs Sy 3l oolisiad L 5 (MHT)
(V) aloxl CLSI jgiss 5l

ools S E.COIATCC 25922 » skl (6 551 yogus lal
3o 59y 9 25 s WS o D)9 Jolae 2hile g 0
Sws o aids VO 5l e w05 iy BT ee
A 4l coly Jawg )0 10 pg ping e b el .5_.;9»‘5\;]
b Sano ad jl (as &)90 a0 abgegty SwdS dgpl ¥ s
E.coli oy ol ay amgi Lol ools cuisS” oy > )15 sl
S dgigagty MewnlS laadlgpl coiS b 5 Sews Sl s
E.COlIATCC o il ogus 5145 5 0k 4y .0l adrine Cond
(1S 0y Sayd Ceoms s ol 08, s ail> ) 25922
Gy S5z sl dgnl £ aled i Slald Ll S Wss
ol 8548 g, PCR LNDM 5 KPC AMP VIM Loyl S
PCR s g gl el boiling g, 51 oolzul b laaiges DNA
plonl polaisl slayaily 5l oolinud b oy slobis sl
AT () Jgom)as

5 Gl (S 5] as g sad Tz 1YAN-AY o Lo
@lortisn Sleogas ulol p bdgpl 455 5 iz lulid
A pledl (Biomerieux, France) API20Ec.S 5l oolawl L 4
b disk diffusion ig, b Sge ol Comlas o)y
(O ))as ol CLSI gz

S BT ey g et ey il 5159550 sl ST,
s eSSl el YA -TF oo 4 YVOC (gloo j0 g aiads ools
Jolee 0505 b (Gormibiwsm a5 Lo iSh 0l 5l e
Slaas 5l ookl b cigas 1o (gl ol )18 S ous o lsbiwsl Jgloro
Wi e3ls ctS BT gina Jge cotS Lase (5, 1y
VA YF Soe a YVOC los o lacely oo N5 Sss 51 ey
Olee a4 E.CONATCC 25922 wygu 3l .o ools 1,8 el
S50 Sgm ol laSKuss W05 eolatal a8 S
55 scmtlabtiz (gl ek ol s ool
(pUgi 351 oS 59500 c(y3mS Tl fihos cpopenSUighen (aity sl
Pl peml R Rl
el Sl o g JoileSgerisS 5 mmlaSoldy
i 3 CLSI gl 5l ool b lacens

o 102 JlanlS o5 5 ) sl 5T sl
b psre Sgm ol & Oigeks S gy 4 Sl

S50 4> CLSI glo faslljgiws bul 51 o alodl o2yl

axdllas oyl o oolaiwl 5 )50 (o youly 1V Joa

Jgazo o3lil  Annealing sles

o by 5 5-3) posl Y e
Slesgbyl o3 PCR(bp) °C) ( Y posly g o)
blakPC q.. g F-TGTCACTGTATCGCCGTC -
R-CTCAGTGCTCTACAGAAAACC

blaIMP YYY O¥ F-GGAATAGAGTGGCTTAAYTC
R-TCGGTTTAAYAAAACAACCACC A

blaVIM Y- oY F-GATGGTGTTTGGTCGCATA 'y
R-CGAATGCGCAGCACCAG

blaNDM £Y g F-GGTTTGGCGATCTGGTTTTC 'Y

R-CGGAATGGCTCATCACGATC

g el aeyd V5T 5 50 ladiges 5,999 58Ul ol plowl S

\yvay ‘_,UT e 0 jLos (P g 9 S 0590

Master mix\Y/opl ol Youl ol o> L PCR

o9Sle)ratl  5H os55L DNA YR ()l oslSTi)

O3 (Bgdo vl Sloyo = (Sidilage Wlous g (Shi pele oIS aloxo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Byvsy

ol g £,15 Jadllg

YRV )gpn! YY adgeqn SwcdS algpl #0 o

(2o, PYIXVIAg 5l YA 5 by ollem 4 bgyye (o)

Slaiges 5l laalgpl i Wog (6 ohlan 4 Bl
dged 5l LSl cp e g (aoy FYIYY) e (s)ly0l Cagas
(Y Jga)iads lax (a0 YIYY) ) ke Lals

BlORad, )GeIDOC ol Lu s;.\.vl.ojj.v ﬁ}w\.u‘ l.' 6)..43—‘&) )| o=

Ml 00 a3l 2Bl sladsgus 5.0 samlie (USA

bl 5 b eslitd Coe S olsie 4 blaNDM 5 blakPC

s )‘ osls MLM 6‘).' 9 KW J..l?u 9 r J..al? 6[&00‘0
20,5 eolazw! Chi Square

S 3 b Ohlos (Sl W5 £98 o Aol Slsly8 2595V Jour

e o oy slas e
o 33 KRSy o yd KRSy ag! gl Ly ey
OviA Yy Y/Y- \# FYINY YA Syl
Ve A Rrint A (S g Cigie
Voo ) AITY ) milS Sl 3
Voo ¥ idia ¥ o3 Oll 3
Voo Y 5 Y O8>
Voo Y AT Y Ll
Y&IFY Yy YINY YA Voo 4 oS
Lol 0 00l LiS ¥ Jgaz 10 ladlgyl Gi“’ﬁ"’asj Ceoglie
9052 NrclS sl gl (Ssr Sl Eorali (22,9) G2 F Jgor
Colins 50
oles ol dogd palie S g 6
(o yo) ooy (o y0) olaws (o o) olaws
(\ee)$- Cyebnn 63_‘,]
\)? YY/IYY) \F ##IPV) £ Odgslaw
f) vy (ED A4 Mﬁw
(fHvf F)YF PURVEICE
VY)Y YO A/FY) N OPIFY) Y'Y oS U g
VY)Y YO A/FY) N OPIFY) Y'Y OgS b o
(FV/FY) YO V5V ) OFISV) YE el g3
(F)Vf )Y OO YY J95leS go0 555
(fo) YV (O0) YY pbigs 551
o) va A/FY) N YY) Y- Oy Lol
GAISY) YY GIFV) ¥ (FV/EY) 14 ORI N ETO
(V) fY \#IPY) V- OY/YY) A pliSLg3b - el o
QN/PY) bO A/FY) N #IFv) ¥ ol
(AAIYY) OY wY #IEv) ¥ 529 70
ANV/PY) DO APV N ¢FIPY) ¥ o o)

\yvay ‘_,UT e 0 jLos (P g 9 S 0590

O3 By datels (il yd = (bl Glous 9 (S pale ol almo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

. 9blaKPC blaIMP blaVIM jlayls,S by slolys VFFE

o o bl ) S8 )ag e SlanlS gl laalgy!
PCR g, L NDM 5 KPC dMP WIM slaslS cslacy;

oo Gudgid digal a5 Oy Cue Ayl aws (sl bIAVIM (5

(O U5 )0g LT 5l (S

@ (o, PPVl Sl ol las slas 2SL ol

0 by g G ohlen 5l 45 Wsg polie lagnl,S
Ok 5l og (SFge 5 ok lacudle la i
S ks e iy bodael S 4 plie slaalgr

DIAVIM 5 lyls c# 50 ¥ e 505 ¥ ;e J x5 oY 5 iie J 257 o) Sal- ;Ladder 100 bp (LeSate- blaVIM 03 o1, PCR glaasl coar s 53

Wog by Olhlew 5l balgnl 5l pems o Lo (o) o
Sl 00litul 050 0L )S SloSiign T pled 4 &5
ST A Cad gl pl e aisle lid
VOWRPS: N T W OV I S ST S S|
slocys HLanl samsples a5 wials Sbiwlew slaalys!
el s los sl a5 Cosglie
ezl oS KPC 5 IMP asle glalonl S ololes b
Gl 09859y ShreS bojgpel 5 0l Ghled yiies baslenl S
Lo anllas ;o (V)iel 00 hows (05 aliae G 4 Loy 3l
Sllllas b aS aid él baiges 5l plaS” e jo blaIMP 3
5 055 lf by wle gl (5o )5 iS ) 0 eloxd
Sldllas jo ol g oodle (YVAP-Y)o b callas 5K
5 0S5 el cbisy aile ez bl b s suds plonil alin
gy MmclS sladly ol 5l plaS g )3 DIAIMP ()5 525 Js 5 »
o s (F - A OXO-YAYul 00 saalive oy, S)90
05 ol b goad oo Las DIAIMP ()5 (61 o o
ol 55 ol s opdle Cansl Aigogiy SendlS clodlgnl Shee o

a Lol 0,5 0 blaIMP slays ol a5 ol (6950 45

VFAF GUT oidd 0 ol s 9 Comert 090

dolie Ho Lo cdl bdgpl o Ko sl Ll
bl 5 51 g iy (ol 5l Sl Lo sladlgil Coaglie
S0 Sute 3)lge (o9 oS Sde 4 (P / N V)og Hlo sine
ool S5 5l eyl liogas o b sl bLs )l jlail)ls
om0l 05,5 SlaSsm Sl 4 cuglis
calie slacl ;o 5589 4 aldS Jlo o5 Jsb jo slenl S
ol @ ANl osd b5 duly Sl eslsils
5 Dbl & S brdlgnl a5 col (] Sy aslas
o0 5 sy einensl A Lol Cuglin o 5VL (pdglans
s alie a5 wols las 05 51 1) Cwglie (il
O0)35 Lapil)l5 4 Cosle 3550 )0 J3p 5o laddlae
sadynl s, ) S o yia 500 eilyS sy o0 5 4
O bdgpl cuglae Wyl olisle,S o adgesn Mewds
eeSUgismgilae bl SlaSisn
S slllas alie S gogin o plisiil bl g
RQFSARRTY

O3 (Bgo sty (Sloyd = (Sl Wlods g (S pele oIS aloxo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Byso

ol g £,15 Jadllg

M5 o Canglin sl jo 1) 5 ol Coenl gao90
w3 cn Gl ) S T 4 adgagy

Lo axllas ;5 DIAVIM 5 sl syl £5u oot it
Slallhe i b o 5 oyl slowises 4 by
Ot ol edle oyl callhe (WWYONY) S0
2 i Ohlem 4 bgye DIAVIM 5 55l> sladls il
Slalllhs mls alie 45 op ojs locudle sla s
il e (VXY YD) S50

el ol i 5 Soghe Sy Cuenl g9o9e
sz ;8 egar 4 bpllen )0 pglie gladguw
ol lid asllas ol bl aes oo lid 1) ohg slacadlye
sos shls sldgpl plobld Glp e by, &
d Cel (S 8 Sl Yoo 5 (650 Sl Sl 5laly S
3 pegasn bdgpl aes )0 oo cul Bl plo pas e
il alSlegl Ll 4

& 5 Ak

Slony Ll e a5 ol ol adllae ol mbs
A0 Adgeshy dewdS ladgnl le o lenl S
loys plo @ Cawd DIAVIM 5 L 5 Cans 0L olisle S
Sl 4 azgs b3 o 5l 0)l0 392y i SlglS L
a adlhe cul s pe)n e ledgnl i
oSl !l g ulus (pulS Slacsgn ol
Mo 51 (S3U lacigie ade 50 slag)ls (liren
nS <88 s ylis aslllas s Wgd co gmte Abgegly
Slomysl Wee sldsnl oluls 6l s s,
ol oo o9y laghsy, 5l esliiul (nlple 9 99 slenls

Sl Sewlpw

GleSs ggmails abbl 5l ad s o alie oyl
g wibge olisle,S Sin pole il (gilugle
w2l 3 oliile S (Sipy psle oKty abws 4 (T anje

\yvay ‘_,UT e 0 jLos (P g 9 S 0590

Olisgiin 5 (Fyd bl (sloysis o iy Sl 5o
5,50 Syl 5l oS Lo adllas 45 (A)cwdd onds s IS
plo s ;0 55 9,50 (pl a5 g BIANDM (5 lls (o)
(V)ksye (YD) ol oloysiS o ond ol lallas
Bl (N el 5 (B €O ebe (YVesls (Ve
Ll 0013

ciliza 3blie , DIANDM 5 Wse sladsges Y+ )+ Lo
Gl Al 58 Glgaie o i 2l 5 e
Ll gl sl sy 2l o el ooz BIANDM 5 o8
N33 0L 3lenly )T Glop)g o & s o] Lt 39, 0

w3l pilel 5l (S blaKPC (5 asiul og2 L
sloaisS glgil ;o a5 258 o0 Cgmme A (IS lajlaisly)S
el L dalllae o (T )l ond byl MwnslS
blaKPC 05 shls sy 2 3550 abgagiy MewclS slaadls sl
syl (55) y2 ool ploxl alive oo yo Al .ogs
Moz wle %0 loygas 3 assesn dewdds
DAL (TGl (VI e () )pbs:
ot &8l (o crl s (MM liwgaia 5 (Yul5 (VA5 2
oy ol yo oS Canl oo ygrnlige wls ol gy ol
kS sleps il oo by e o g Wbl Gl
(Vg oo algpl jo

D S S ek A Cuie 810 olawi Wiz o Lo dslllas o
4o g 3 bG) &bl i DIAVIM o5 Gl s
ol ,S lSisn Bl ples 4 blaVIM (5 sl ils sladlgy!
5o 5% s o sl cpl a5 wisg polie (owyn 99
o5 ol @l sladgpl uioen (YONVIT Yo ol
kel Aozl gy 9550 S Sgn ST ple 4
oS Ui o jlin rmnlel gl ol (g3l
LS g3kl ea s s3] oS sdgpins ¢(gmSTy s
Ol Cwglie 3 JoileSee s g GemleSolig
KAATATARPENIN

e Ssn Sl 4 o5 nl W6 sadgnl (Sis Bib
ol g e Koo lacSisn Tl 1 (gl 5 olyS

O3 By datels (il yd = (bl Glous 9 (S pale ol almo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

... sblaKPC blaIMP blaVIM jleisls,5 slagys lglys VEFE

References:

1- Xia Y, Liang Z, Su X, Xiong Y. Characterization of carbapenemase genes in Enterobacteriaceae species
exhibiting decreased susceptibility to carbapenems in a university hospital in Chongging, China. Ann Lab Med.
2012; 32(4): 270-75.

2- Chang WN, Huang CR, Lu CH, Chien CC. Adult Klebsiella pneumoniae meningitis in Taiwan: An Overview.
Acta Neurol Taiwan 2012; 21(2): 87-96.

3- Aladag MO, Durak Y. Investigation of some antibiotic susceptibilities, plasmid pofiles and ESBL characteistic
of Klebsiella pneumoniae isolated fom urinary system infections. World Appl Sci J 2009; 6(5): 630-36.

4- Peirano G, Seki LM, Val Passos VL, Pinto MC, Guerra LR, Asensi MD. Carbapenem-hydrolysing -$-
lactamase KPC-2 in Klebsiella pneumoniae isolated in Rio de Janeiro, Brazil. J Antimicrob Chemother 2009;
63(2): 265-68.

5- Ro KH, Lee CK, Sohn JW, Song W, Yong D, Lee K. Isolation of a Klebsiella pneumoniae isolate of sequence
type 258 producing KPC-2 carbapenemase in Korea. Korean J Lab Med 2011; 31(4): 298-301.

6- Hirsch EB, Tam VH. Detection and treatment options for Klebsiella pneumoniae carbapenemases (KPCs): an
emerging cause of multidrug-resistant infection. J Antimicrob Chemother 2010; 10: 1119-25.

7- Queenan AM, Bush K. Carbapenemases: The versatile beta-lactamases. Clin Microbiol Rev 2007; 20(3): 440-58.

8- Nordmann P, Naas T, Poirel L. Global Spread of Carbapenemase-producing Enterobacteriaceae. Emerg Infect
Dis 2011; 17(10): 1791-98.

9- Horton LB, Shanker S, Mikulski R, Brown NG, Phillips KJ, Lykissa E, et al. Mutagenesis of zinc ligand
residue cys221 reveals plasticity in the IMP-1 metallo-g-Lactamase active site. Antimicrob Agents Chemother
2012; 56(11): 5667-77.

10- Carvalhaes CG, Picao RC, Nicoletti AG, Xavier DE, Gales AC. Cloverleaftest (modified Hodge test) for
detecting carbapenemase production in Klebsiella pneumoniae: Be aware of false positive results. J Antimicrob
Chemother 2010; 65(2): 249-51.

11- Performance standards for antimicrobial susceptibility testing, 21" informational supplement. CLSI document
M100-S21. 2011; 31(1).

12- Amjad A, Mirza IA, Abbasi SA, Farwa U, Malik N, Zia F. Modified Hodge test: A simple and effective test
for detection of carbapenemase production. Iran J Microbiol 2011; 3(4): 189-93.

13- Doyle D, Periano G, Lascols C, Lloyd T, Church DL, Pitout JD. Laboratory detection of
Enterobacteriaceae that produce carbapenemases. J Clin Microbiol 2012; 50(12): 3877-80.

14- Peter H, Berggrav K, Thomas P, Pfeifer Y, Witte W, Templeton K, et al. Direct detection and genotyping
of Klebsiella pneumoniae carbapenemases from urine by use of a new DNA microarray test. J Clin

Microbiol. 2012; 50(12): 3990-98.

AP LT piied 0 ylouds pgus 9 Conmnms 0590 O3 (Bgdo vl Sloyo = (Sidlage Olous g (S pele oIS aloxo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Bysy ol g 515 Jeaillg!

15- Cabral AB, Melo RDCDA, Maciel MAV, Lopes ACS. Multidrug resistance genes, including blakPC
and blaCTX-M-2, among Klebsiella pneumoniae isolated in Recife, Brazil. Rev Soc Bras Med Trop
2012; 45(5): 572-78.

16- Kim MN, Yong D, An D, Chung HS, Woo JH, Lee K, et al. Nosocomial clustering of NDM-1-producing
Klebsiella pneumoniae sequence type 340 strains in four patients at a South Korean Tertiary care hospital. J Clin
Microbiol 2012; 50: 1433-36.

17- Bora A, Ahmed G. Detection of NDM-1 in clinical isolates of Klebsiella Pneumoniae from Northeast India. J
Clin Diagn Resea 2012; 6(5): 794-800.

18- Samuelsen @&, Naseer U, Tofteland S, Skutlaberg DH, Onken A, Hjetland R, et al. Emergence of clonally
related Klebsiella pneumoniae isolates of sequence type 258 producing plasmid-mediated KPC carbapenemase in
Norway and Sweden. J Antimicrob Chemother 2009; 63(4): 654-58.

19- Pournaras S, Protonotariou E, Voulgari E, Kristo I, Dimitroulia E, Vitti D, et al. Clonal spread of
KPC-2 carbapenemase-producing Klebsiella pneumoniae strains in Greece. J Antimicrob Chemother 2009;
64(2): 348-52.

20- Marsik FJ, Nambiar S. Review of carbapenemases and AmpC-beta lactamases. Pediatr Infect Dis J 2011;
30(12): 1094-95.

21- Shib A, Al-Agamy M, Memish Z, Senok A, Khader SA, Assiri A. The emergence of OXA-48- and NDM-1-
positive Klebsiella pneumoniae in Riyadh, Saudi Arabia. Int J Infect Dis 2013; 17(12): 1130-33.

22- Zaman T, Aldrees M, Al johani SM, Alrodayyan M, Aldughashem FA, Balkhy HH. Multi-drug
carbapenem-resistant Klebsiella pneumoniae infection carrying the OXA-48 gene and showing variations in outer
membrane protein 36 causing an outbreak in a tertiary care hospital in Riyadh, Saudi Arabia. Int J Infect Dis
2014; 28: 186-192.

23- Saito R, Takahashi R, Sawabe E, Koyano S, Takahashi Y, Shima M, et al. First report of
KPC-2 carbapenemase-producing Klebsiella pneumoniae in Japan. Antimicrob Agents Chemother
2014; 58(5): 2961-63.

24- Teo J, Ngan G, Balm M, Jureen R, Krishnan P, Lin R. Molecular characterization of NDM-1 producing
Enterobacteriaceae isolates in Singapore hospitals. Western Pac Surveill Res 2012; 3(1): 19-24.

25- Ikonomidis A, Tokatlidou D, Kristo I, Sofianou D, Tsakris A, Mantzana P, et al. Outbreaks in distinct
regions due to a single Klebsiella pneumoniae clone carrying a blavVIM-1 metallo-g-Lactamase Gene. J Clin
Microbiol 2005; 43(10): 5344-47.

26- Steinmann J, Kaase M, Gatermann S, Popp W, Steinmann E, Damman M, et al. Outbreak due to a
Klebsiella pneumoniae strain harbouring KPC-2 and VIM-1 in a German university hospital, July 2010 to

January 2011. E Euro Surveill 2011; 16: 1-6.

AP LT piied 0 ylouds pgus 9 Conmnms 0590 O3 (Bgdo vl Sloyo = (Sidlage Olous g (S pele oIS aloxo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

... 3blaKPC blaIMP blaVIM jleiyls,5 by slglyd VEA

27- Gootz TD, Lescoe MK, Dib-Hajj F, Dougherty BA, He W, Della-Latta P, et al. Genetic organization of
transposase regions surrounding blakKPC carbapenemase genes on plasmids from Klebsiella strains isolated in a
New York City Hospital. Antimicrob Agents Chemother 2009; 53(5): 1998-2004.

28- Correa L, Martino MDV, Siqueira |, Pasternak J, Gales AC, Silva CV, et al. A hospital-based matched
case—control study to identify clinical outcome and risk factors associated with carbapenem-resistant Klebsiella
pneumoniae infection. BMC Infect Dis 2013; 13(1): 1-8.

29- Chiu SK, Wu TL, Chuang YC, Lin JC, Fung CP, Lu PL, et al. National surveillance study on carbapenem
non- susceptible Klebsiella pneumoniae in Taiwan: The emergence and rapid dissemination of KPC-2 carbapenemase.
PLOS ONE 2013; 8(1): 1-7.

30- Ramos PIP, Picdo RC, de Almeida LGP, Lima NCB, Girardello R, Vivan ACP, et al. Comparative analysis of
the complete genome of KPC-2-producing Klebsiella pneumoniae Kpl13 reveals remarkable genome plasticity and
a wide repertoire of virulence and resistance mechanisms. BMC Genomics 2014; 15(1): 1-16.

31- Rimrang B, Chanawong A, Lulitanond A, Wilailuckana C, Charoensri N, Sribenjalux P, et al. Emergence
of NDM-1- and IMP-14a-producing Enterobacteriaceae in Thailand. J Antimicrob Chemother 2012;
67(11): 2626-30.

32- Nagaraj S, Chandran SP, Shamanna P, Macaden R. Carbapenem resistance among Escherichia coli and
Klebsiella pneumoniae in a tertiary care hospital in south India. Indian J Med Micro 2012; 30(1): 93-95.

33- Robin F, Khinache NA, Delmas J, Naim M, Bonnet R. Novel VIM metallo-g-Lactamase variant from
clinical isolates of Enterobacteriaceae from Algeria. Antimicrob Agents Chemother 2010; 54(1): 466—70.

34- Martinez JMR, Nordmann P, Fortineau N, Poirel L. VIM-19, a metallo-g-Lactamase with increased
carbapenemase activity from Escherichia coli and Klebsiella pneumoniae. Antimicrob Agents Chemother
2010; 54(1): 471-76.

35- Séanchez-Romero I, Asensio A, Oteo J, Mufioz-Algarra M, Isidoro B, Vindel A, et al. Nosocomial
outbreak of VIM-1-producing Klebsiella pneumoniae isolates of multilocus sequence type 15: Molecular basis,

clinical risk factors, and outcome. Antimicrob Agents Chemother 2011; 59(11): 420-27.

AP LT piied 0 ylouds pgus 9 Conmnms 0590 O3 (Bgdo vl Sloyo = (Sidilage Wlous g (Shi pele oIS aloxo


https://jssu.ssu.ac.ir/article-1-3204-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-30 ]

Bysa ol g 515 Jeaillg!

The Frequency of blaVIM, blaIMP, blakPC and blaNDM Carbapenemase
Genes in Clinical Isolates of Klebsiella Pneumoniae in Kermanshah
Medical Centers

Zare A (PhD)*, Akya A (PhD) 2, Nejat P(MSc)®

L School of Pharmacy, Kermanshah University of Medical Sciences, Kermanshah, Iran

2 Department of Medical Microbiology Faculty of Medicine, Kermanshah University of Medical Sciences, Kermanshah,
Iran

3 Department of Microbiology, Faculty of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran

Received: 2 May 2015 Accepted: 6 Aug 2015
Abstract

Background: Carbapenemase genes have been spread among strains of Klebsiella pneumoniae that make
them resistant to carbapenems. Hence, the present study aimed to study the prevalence of carbapenmase
genes within K. pneumoniae isolates in Kermanshah medical centers.

Methods: Sixty isolates of K. pneumoniae were collected and identified using API kit. Then, antibiotic
susceptibility of isolates was determined using a disk diffusion method. The carbapenems-resistant isolates
were screened for carbapenemases production using the Modified Hodge Test (MHT). The carbapenemase
genes of blaVIM, blaIMP, KPC and blaNDM were detected by PCR test .

Results: Out of 60 isolates, 4 isolates were resistant to carbapenem antibiotics, but only one isolate was
demonstrated to be positive for carbapenemases by MHT phenotypic testing. The gene of blaVIM was
detected in three isolates by PCR, though other genes were not found in the isolates. Within the isolates,
6.67% and 100% were resistant to carbapenem and ampicillin, respectively.

Conclusion: The study findings revealed that dissemination rate of carbapenemase genes was not reported
to be high among isolates of K. pneumoniae in Kermanshah. Only blaVIM gene was probably more frequent
than other tested genes. Since most isolates examined in this study were susceptible to carbapenem
antibiotics, these antibiotics are still regarded as effective drugs against infections caused by K. pneumoniae.
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