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O ABSTRACT 0O

This study was conducted to determine the prevalence and antimicrobial resistance
pattern of extended-spectrum beta-lactamases Enterobacteriaecae in patients at Al-Assad
University Hospital to cephalosporins and other groups of antibiotics. A total of 350

isolates comprising (189) E.coli, (105) Klebsiella, (21) Pseudomonas, and (35) Proteus

was studied. A disc diffusion susceptibility test was conducted to determine the
antimicrobial resistance patterns; ESBL screening was performed by double disc synergy
test. Of the 350 isolates, 40.8% (143) were ESBL positive; of these, 52% (74) were E.coli,
42% (60) Klebsiella, 4% (6) Pseudomonas, and 2% (3) Proteus. Amikacin and Imipenem
susceptibility was 100%; 26.5% of the ESBL positive isolates showed resistance to
Gentamycin, and 61% showed resistance to Ciprofloxacin. Resistance to Gentamycin and
Ciprofloxacin was significantly higher in ESBL isolates P<0.001, combining the resistance
to these antibiotics with the existence of ESBLs.
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Klebsiella, Pseudomonas, Proteus, Antimicrobial susceptibility.

“ Assistant Professor, Department of Laboratory Medicine , Faculty of Medicine, Tishreen University,
Lattakia, Syria.

**Professor, Department of Laboratory Medicine, Faculty of Medicine, Aleppo University, Aleppo,
Syria.

***postgraduate Student, Department of Laboratory Medicine, Faculty of Medicine, Tishreen
University, Lattakia, Syria.

198




Tishreen University Journal. Health Sciences Series 2009 (3) 22!l (31) alaall dinall alall @ (apis daals Aase

. v

t4adla

Lis clepl Ll Extended-spectrum  beta-lactamase <alall Zauls SLabSY Uil cilayil <oy
iy liad) e (1Y AN JLaSly b will A sasiall A asliall (8 e Lgd SLaliSY
[ mslelindls arinlyl€l) lae be by 51y (caslall dals 2GS Ll cilalia )

il day Sl geasllisndl Ja e 5alEs e DUl Jptia SLAUSY Uiy aipl Jof L) o
2] a3 200 V1 s dasSall ESBLSY cilagy KU axell slaiys .[102]1983 Ale

SIS g A ineY) cllliial) 8 damge colyilal Aai Lhuasy  ESBLS clagl <yl
3] wlleaY) dlle b35S aalin A, TEML, TEM2,0XA-1,SHV-1: clase DUl ddalus gy 4 iial)

O gy agda Ja e 550l Gl gedal (ool Las e Gageal) 8 Jiad Gigaal chyalall el
e 1emSe 158l clag¥) o3g) Gad + (alispiinl aliSlsise «capypmstline ¢ pluty) AUSY L) e sane cslia
Ay Ll il dafie 3l oo oy ENA LB Gl all 3l a8 ol el )<

.[2¢4] clavuulanic acid

Laagas Laasl a3 i V) E.Coli J1 5 Klebsiella 3 afha 3 &bl 3)5my ESBLS J) cilagyl aa g
Citrobacter, Serratia, Proteus, Salmonella, Enteroobacter, :dis afhall g gyal glsil 3 Lad
eile ) Lol Jlaial aui calasa DUl ddaulss ESBL A Jlal 48is ) 3) .[2¢5] Pseudomonas
16] AT dagin

oSie Lol s pmall mpall i ilid) aludl dsale ESBLSI) cileyd 5040 afhall aas
seal Ao (sadinal) ayalls ([6] Aglaal) aludly cpalsalls daball daials sardal) dliall ClassS clabiall
afilyall sda Hsels Tay 3 cdlygha saad 35850 Anyy gl HlaliElly kel Canlily Adodl Hhalial Jie sac e Gk
L7¢8¢9¢106¢11¢12] ass 67 5 11 o Lakanss ol 55 o Lol 520 2

Glan¥ 8 i) aflh sl Sy | u€sys i Jale calalall Ca 3Kl Jlat ) ISy
71056k 5 iy s Magad) (pe GBI Joad) alas (p Al 3,58 il ciang Cua [12] ESBLSY

laasas Ulls < 8 L alad) gsne e ESBLSY il ) jiall 4ygaal) afihall HLim) iy o
IS o) cAlinall Cpladi clgliad (e SLEEY) 138 el ST [13] E.Colidals (lay aainal b
[14] Alsad) Gyl i) & adhal) s2es Lpssall cililisy) ST cLalyig

Al Shaladl cre Castaall syl ) ESBLS ) jaal) adhall [lim) Jaes & paiasall a2l s
CadlSg oty slglly dpalyeY) (e Aille N anay afilall odgy L) Y] 3815 Jangd Cum Lol 4ad) )
o3a dalle Sy Y Cum gie Aaalill lY) 20 & Jadll i ane 52431 Sld dgays [162¢6] Lpmaall dylial)
o LSS i) alana o gy Al Lol Sl duna ESBLS ¢ Lagg iy g sllisadly ity
Y IS il g sllagdl Jlasind 5y 438

adhall sda e daalill lsty) & Mal A lss de sene Joadl o aninl &I o byl ¢y bl
@b e Dase aalall 2328 4l LS il Adle as ESBLS ) cilagiil any 8 456 cilalia 35 Guad[15]

199



Cagall daly SLUSY Ll by 5 ) Lygaall afihall HLil Jane

Sl pd gyl S laliall Lgiaglia 5 AADUL aelad) 0] Ldfie oy vic

Lae oalall lilie e cppsall iy (o Bl e asialy) KU 4o laal) 4lSe) Jasi ESBLS) dylay
[16] Aaslaall (g b gyl pa aadl 3 sac Luall Lealadind (e 2al) o vy

gl 3 ¥ axdl (masl aalis Cum HaY Al e ESBLSA 85 yaal adlyall jlim) <V axe Calias
b %58 5 A WSyl 8 (%630 ) 5 %34 Syl 3 el NV anas o(%8-3) 8ysirins s
[2,16,17,18] \S 5

saall Lysnall ailyall cilabiall doslial) z3sas 5 5Ll Jaee Ciusl ) me ilagles Jof Ayl 02 a5
Apsedl dypall 4yyseanll b aydl ye ESBLSI

Jhe i€y L)y Gl saas (e labiall dlliaic daglia sale ESBLS dulay) afilyal) ai
e 500 il UL Al Ly oY We 4681l Gl oia jeda (sl sl 5 cilayysSile gina!
[1epal clabial dosliad) daal dlalal) 450 salall & Jalsill e 50y duagindl ¢ 1531 o JlEy)

: ESBLSJ casal

el ddida gl aiboadl) e Cavaill 1aa aciag @ Bush- Jacoby- Medeirus cuiess .1
(1,2,3,4) e sans gl ) ansi 3)

cilesane apf A Ll o i 5 oy L giall Lndl e 3 diay - Amblers cagoai .2
(AB.CD)

:adlaaly Gl el

CHLERY) kil Al dala A8l Ayl llaally ESBLS 1l dstid) afihall sl L) Gl
L) i) dda o LS aalall el 3 A g el Apasipal) ()bl 8 clapil) o2 dga gl 03K
S a3 Y el cafihall ol e (gyaill Aalall 45 ALl Gas adinall e ESBL A 8) sl adilall
aihall Jlatin) sl Laal e a2l o aflall s2a e (@aill Gasad Shill il plaad) g
e gaal) o) 3 Cand) Bpaal B Liay Joll Jasnad) ll) (Fie 3a3ls U ae Joleill wie ESBLS Ul 2l
AL AL Aol chlaa¥) dalugs Wie (6aill 3)5 s AL (e adhall sda QL) dplSa] diis e

hiall Lyl by Jsa 5pdas Candl Jaa il Ll gl o liml e Claslaall 408l i,
o8 ey s5aall AadlCa) cihabiall alasin Jia) Ll i) gy 3 anbuy Lee clabiall Lgiaslia Jsag
Mgt Aealil) LUy dadlee 3 Jiall Lo Q&5 5 gy,
ot Gad) Gilaad Ll

aa8a) o Lal) i 3 Ugjeal Al ciliel)l 8 ESBLS J) dulay) )bl Ll Jase aj0a5 @
CAEDUL ralad) Y ade

iy sans il ESBLS Caall dads SLabiSV il ey 8 yaad) afilyal) daglia (3855 g2 2027 @
- AT Al il sanal Lgiaslie as

gl e e Agjeall ESBLS ) dplay) ()bl 3l duad] cilabiall e gane 20a0 @

200



Tishreen University Journal. Health Sciences Series 2009 (3) 22!l (31) alaall dinall alall @ (apis daals Aase

10dlgag Cadl 3k

DU LA 3 relad) Y] i 3 488 o LaVl e 8 Al sda o tdoagiad) @)
e ol vl el el e desiall Gl aes a3 G L 2008 Gl SU IS g 85l
coapall ali e Cliall S

(21) Sl (105) cdsishsS ciliame die (189)gie LS afihall (e die (350) gen o
Sliall g1l Calide o IS8 U W Jsl) e Agaad) aiihall 0 %66 SIS - usiis i (35) 5 Lolisasasms
(1) ) Jsaall 8 dsiaall

alaainly adhall iy saliel edle il af)lasly ie )3l cliall e Talae) Lpagiall dysell s 23
API

Agar Disk oyl jLal) diph e chblall fuball jladl) cla) & :clilall Lulual) jLEa)
axdas axy 2S5l Gokhan A8y (e ddlide Cilabia 8 (Saadaiy @lldg o ysly S 43y)k) Diffusion Test
O ANSL 0.5 (g5bus 43)8e Blaay dplaigl) BioLab 45,5 (re gsi lge slel e gsiad gy 3Ll
Lkl cadie) A daslal) 48580 laled Cun Gannil) 5l 558 iy olgiulys bl afihall 480 ¢ )5l
gt lgalaii a5 el Al el se )y 8T NCCLS Ay yal)

«Cefotaxime  «Ceftazidime <Imipenem (Ciprofloxacin «Gentamycin <Amikacin

Al 558 (PlA Agjeall Gl apea e Lsa¥l 13a g5al . Augmentin «Ceftriaxon

Clinical and Laboratory Standads <lyasil gsaylls i ESBLSI claiV 558 adhall gyas
Double Disk Synergy Test G e ESBLSA 8 8l afhall = o3 <[38] Institute (CLSI)
el e gsint gyt (3Lal apalay lldg ¢ HLEAY) 13n 8 lasja 4iia s Ceftazidimed) Hlasiuly; (DDST)
Syl afilyall @l ¢ lall e AYHSL 0.5 (g5l 4580 Blaay dy)laiell BioLab 45,3 e (58 Jlse
5 Ceftazidime(30mg)d) —a s Cin 4883 15 o aradaill axy clabiall (gl aia gy Lty

-

o) 8 0 < 15mm a 2 le Cefotaxime(30mg)

20-16 32al cdysie dapd 37 yha Aapny GLLY) (pasd chugl) 8 s o3 Augmentin(20/10mg ) i
3 Aoy iU (o300 Ll e iee $¥15 iy s glliand) aa o Jafill Adlate 30l Ja3 AL
Uangie 5 daglis) ESBLS dalayl Lo A ad) adhall e HLasy) 13 g5af [39] ESBLSY clayiil
a3, 3)sall .(Ceftriaxon «Cefotaxime(30mg) « Ceftazidime (30mg) :4sY) clabiall aaY i il

(1)

201



Cagdal) drasly HLbSY al) oy 55 el Aygrall aiall i) Jare

Shoad (B gyl S chalall lgiaslia 5 LADUL xalal) oY) ke ampe vic

@l AdeLaal) pal @) JLEd) miagi (1) ad) 5y

LGag) 13 8 Ailasy) (39080 paadl aige 1S LER) aladiud A asdieal) Slaal) Lady)
:4E8lial) gkl

(21) Sl (105) apslsS laae Lie (189)Lgie Ols adlyall e die (350) Al as
gl abide e LS8 B Ll sl e A giaal) adilall e %66 (LS5 - itz (35) 5 Lolisasa s
casaly Glase (1o (%61) «(%80) zsyall e ESBLSI dplay adlyall (e ds ef calie ccilipnll

(168 dsaal) sl e CSF 5 a0 dagiad) LY (10 (%36 ) 5 (%43)

g3 gl canally g plal) 035 o5 A i) @15 O (1)) dsaad

ESBL+adal 2321) Al g8
(90)%39 | (231)%66 Js»
(9)%43 (21)%6 a3
(10)%36 (28)%8 CSF
(6)%75 (8)%3 zsoal
(26)%61 (42)12% | aselid) Cilaia
(2)%20 (10)%3 | adulss Cilaue

202



Tishreen University Journal. Health Sciences Series 2009 (3) 22!l (31) alaall dinall alall @ (apis daals Aase

Agde adhall J3e o il clial) £ 60 Aygial) ol g (1) Ay JS&D

s (143) %40.8 caghall dauly el bl cilayil eyl <oy elal Al adlhall s cailS
(268 dsaall)

ESBLY dulas) phal disial) consl) (o (2)e) Jsoa

ESBL+ asiyal
%52 E.Coli
%42 Klebsiella

%4 Pseudomonas
%2 Proteus
ESBL+
% 2%

2% M E.Coli
6

Klebsiella

M Pseudomonas

52% M Proteus

ESBL dula) adilall Lsiall casdl) s (2)ady JS&1

%39 Apasis A3 880 lpaanl) Lok %357 Apnsty Mypeunl) (g3 8 ESBLSI Ala) s el il
(3 Ay Jsaal))

203



Cagall daly SLUSY Ll by 5 ) Lygaall afihall HLil Jane

bl (L gl S chalall lgiaslia 5 LADUL xalal) oY) ke ampe vic

s £53 0 b ESBLY Lula) oo (o (3) oy dsaad)

ESBL+ e asiall
il
(74)%39 189 E.Coli

(60)%57 | 105 Klebsiella

(6)%28 21 | Pseudomonas
(3)%8.5 35 Proteus
143 350 oyl

A B 5 IS e +ESBL adl ) sl

W E.Coli Klebsiella M Pseudomonas M Proteus
57%

ESBL+

£ JS 0n ESBL ) Lulau) il candd e (3) ) g

e ShAN (e (%26.5) i Laiy (% 100) asisadlls Cpnlaadll Algjaall (o )hAl dpuslia il
(4a8) Jsaadl ) aulS sla syl Ao glial) Lgie %61 ca Lo ualalinall daglie ESBLSY

il Ay SLLSY ) cilagil Aulay) @b (3 el aulaSligpundl 5 Gulalinall Zaglia) el
dasliall € (3315 e Jay Laa (P<0.001 (ga5n JSG dias dglany) 35l culSy cdpludl (g)hAl) 8 L
. ESBLSY @lagil a5as ae clabiall o3¢]

Lchiball ESBLSY dnlug Aulay) adhad) Laglial 4ygiall qaadl G (4)ad; Jgsad)

E.Coli Klebsiella Pseudomonas Proteus
ESBL+ | ESBL- | ESBL+ | ESBL-| ESBL+ | ESBL - | ESBL+ | ESBL -
N= 74 115 60 45 6 15 3 32
Amikacin 0 0 0 0 33(2) 13 (2) 0 0
Gentamycin %25 %8(9) %30 | %8(4) | Wl16(1) | %6.6(1) | %33(1) | %6(2)
(18) (18)
Ciprofloxacin | %77(57) | %20(23) | %40(24) | %20(9) | %90 (5) | %47(7) | %33(1) 0
Imipenem 0 0 0 0 0 0 0 0

204




Tishreen University Journal. Health Sciences Series 2009 (3) 22!l (31) alaall dinall alall @ (apis daals Aase

Q}uw -F‘..n___g'l.u'p R
Ta T
L]
:31,_ Ve 15
.3 -
E.Cali Klebiella Puoudomaonas Protous
m+[E5EL ' . T
= ESBL . . T
. " - - .
T PO R EE VA MJLIAII s
Vos
5,
} -
4 [
: l
1.
E.Coli Klebsiella Pseudomonas Proteus
H +ESBL
= ESBL T- e
- - - B -
Otentlalliiadl 4 gliall il
e rr
Ta
'J‘_‘ a3
.
e
-
E.Coli Klebsiclla Pseudomonas Proteus
m +ESBL i
- ESBL : A 11 i

cliball dagiall Aaslial) cud gagy (4) o) Jal

) e gann ESBLS A 8) ial) dggeall afhyall S HLinl Jans aga ) Al miladl) s
dabide 3hlie L8 afiyall oda HLa CVare g 4Rl dadiall Vel (g L sag . AU 3 _aalal)
%34 Y ysilains oLl sl 3 (%8-3) e sl L) e Cila un 1[2,17,18,19] allad) g
2] LS5 4 %58 5 Aaidl Syl i (%=6-30 )5« Jaiyll b
I Al culS cu s ale DA U jaall Lisaal afihall (e %7.5 o an5 el malall dilaie 8
iyl ASLadll 3 W L[1]1%41 ) ahal) sda 5Ll Jase Juay sasiall Gyl cilhlY) 45 .[20] ESBLS
) s [21] clalall saseial asliall cld afihall e %79 ESBLS 11 dulay) afihall il 40 5aul)

205



Cagall daly SLUSY Ll by 5 ) Lygaall afihall HLil Jane

Sl pd gyl S laliall Lgiaglia 5 AADUL aelad) 0] Ldfie oy vic

%41.8 L) Jaxe Jinads 3l Wiy il ae 3550allys .[22] %42 LI Jaxe OUS dlind) Ayl
S Sl Ll Calisg 8 gylandl il LA apsall dhaall Glhaliall (s Ladiyal) Vel (e Uladia
o LS L 8 AR o Dl il Cua el ESBLS A1 Al (bl (A gl 1) Cilyuanll
Lol ilpmal) cilS Lilay 3 Ll L [22] Liagf dbinall dada il a1 a5 ([1] sanial) dggpal) il yLeY)
L1 s

sl e & ESBLSY latinl] ) dpaal ) el Lae sl (g Bysnal) aihall cilef cilie
5 sl il 8 Lala 2ha) Leiasy Joall ciles)y 3 ESBLS ) (e i€l cilylial Caay & adlsl) 3
[2] (sl G ESBLS I dla) aihadl Jlil 4ala alad

L€ Alee ey Lo iy s sllasall 50,05 Gaslia (TEM3, SHV2) ESBLS) cilegil ians s
droa Lelaay Lo Q81 4aglie clygine a5 (TEM7,TEM12 ) e (55aY1 ESBLSJ ¢ 153l (any (4S5
dalall gl 55k alaicly CLSI ) il s 5l @llalg ¢ il claliall Guwsill jlasl DA e (i)
[2]p8l ) 028 e

sia o oladll 3 alad LAY bl b arimaY s GeaslSeal] o Guaatl) HLodl mila yels
e VY Gy V) ¢ ESBLSA #3le Juzmil 40l Lialle asiisadyl Gy 5 38 adf (g a2l e . odilal
[23,24] 5SUsuiyls Wbl ada 8 Dage a8 Slall 13¢] daslidl)

il & arised daslia (g3 6f el

Jhe €Y L)y Gl sane (e clabiall dlliaic daglia sale ESBLS dulay) afilyal) ai
e sanall o3gl Lagliall Coust 8 Aals Lilimn) (3558 L)y & Jaas 285 ccligl il 5 Culay)Sile sina)
saal dasliall liyge Juad el asagl Glld (hay o oSy ¢« ESBLSY dulus Lulagl (ol 4l 5al)
1] clabal) (e g1l

tlua gilly clalitiuy)

o eralall Al adie ciage vie ESBLSY) dulay) adlhall adipe HLim) Jaxe dul)ll oda cijelil o
SlpeulKl g)hd & ESBLSY dulasy 589 dauail) ¢l A aDU

(Cmalaliien ) g oSle siaad e sliall g Caplall daasly HLSY Uil culaboaal daslial) (385 Jas @
ey sl e sl A llad 51 Sl s iiad) OLS ¢ ranlaS g puan) Ll
anll e e Agjeall ESBLSY

s aihall sda o gl oS 555 e 2 S gl ksl lad diiagi e
LA AL Al cl sy

idall b ol eda L) 8 e Gl Jaad) Lases Vs caliy) s llasuadl Jajidl) olasid) IS Ly, @
clabial) At Al el puiay 8 Auhall Z05 (e sl

il b Al (goaal) e Ay ) Al ke Sha 8 AT Sl ehal a0
raalmal)

206



Tishreen University Journal. Health Sciences Series 2009 (3) 22!l (31) alaall dinall alall @ (apis daals Aase

1. AL-ZAROUNI, M.; SENOK, A.; RASHID, F.; AL-JESMI, M.; PANIGRAHI, D.
Prevalence and antimicrobial Susceptibility Pattern of Extended-Spectrum Beta-
Lactamase-Producing Enterobacteriaceae in the United Arab Emirates. Med Princ
Pract 17, 2008,32-36

2. PATERSON, D.L.; BONOMO, R.A. Extended-spectrum beta-lactamases: a clinical
update. Clin Microbiol Rev 18, 2005, 657-686.

3. SUPRYA, S.; TANKHIWALI, SURESH, V.JALGAONKAR: Evaluation of Extended-
spectrum beta-lactamases in urinary isolates. Indian J Med Res 120, December
2004, 553-556.

4. AHMAD, M.; URBAN, C.; MARIANO, N.; BRADFORD, P. A.; CALCAGNI, E,;
PROJAN, S. J.; BUSH, K. ; RAHAL, J. J. Clinical characteristics and molecular
epidemiology associated with imipenem resistant Klebsiella pneumoniae. Clin.
Infect. Dis. 29, 1999, 352-355.

5. 2 BRADFORD, P.A. Extended-spectrum beta-lactamases in the 21st century:
characterization, epidemiology, and detection of this important resistance threat.
Clin Microbiol Rev 14, 2001,933-951.

6. ALI SHAH, A.; HASAN, F.; AHMED, S.; HAMEED, A. Characteristics, epidemiology
and clinical importance of emerging strains of gram-negative bacilli producing
Extended-Spectrum Beta-Lactamases.ResearchinMicrobiology 155, 2004,409-421.

7. ASENSIO, A.; OLIVER, A.; GONZALEZ-DIEGO, P.; BAQUERO, F. ;PEREZ-DIAZ,
J. C.; ROS, P.; COBO, J.; PALACIOS, M.; LASHERAS, D. ; CANTON, R.
Outbreak of a multiresistant Klebsiella pneumoniae strain in an intensive care unit:
antibiotic use as risk factor for colonization and infection. Clin. Infect. Dis. 30,
2000, 55-60.

8. BISSON, G.; FISHMAN, N. O.; PATEL, J. B.; EDELESTREIN, P. H;
LAUTENBACH, E. Extended-spectrum beta-lactamase-producing Escherichia coli
and Klebsiella species: risk factors for colonization and impact of antimicrobial
formulary interventions on colonization prevalence. Infect. Control Hosp. Epidemiol.
23, 2002, 254-260.

9. D’AGATA, E.; VENKATARAMAN, L.; DEGIROLAMI, P.; WEIGEL, L.; SAMORE,
M. ; TENOVER, F. The molecular and clinical epidemiology of enterobacteriaceae-
producing extended-spectrum beta-lactamase in a tertiary care hospital. J. Infect. 36,
1998, 279-285.

10. DE CHAMPS, C.; ROUBY, D.; GUELON, D.; SIROT, J.; SIROT, D.; BEUTOUT, D;
GOURMAND, J. M.A case-control study of an outbreak of infections caused by
Klebsiella pneumoniae strains producing CTX-1 (TEM-3) betalactamase. J. Hosp.
Infect. 18, 1991, 5-13.

11. DE CHAMPS, C.; SAUVANT, M. P.; CHANAL, C.; SIROT, D.; GAZUY, N,
MAMHURET, R.; BAGUET, J. C. ; SIROT, J. Prospective survey of colonization
and infection caused by expanded-spectrum-beta-lactamase-producing members of
the family Enterobacteriaceae in an intensive care unit. J. Clin. Microbiol. 27, 1989,
2887-2890.

12. LAUTENBACH, E.; PATEL, J. B.; BIKLER, W. B.; EDELSTEIN, P. H. ; FISHMAN,
N. O. Extended-spectrum beta-lactamase-producing Escherichia coli and Klebsiella
pneumoniae: risk factors for infection and impact of resistance on outcomes. Clin.
Infect. Dis. 32, 2001, 1162-1171.

13. BRIGANTE, G.; LUZZARO, F.; PERILLI, M.; LOMBRADI, G.; COLI, A;
ROSSOLINI, G. M.; AMICOSANTE, G.; TONIOLO, A. Evolution of CTX-M-type

207



Cagall daly SLUSY Ll by 5 ) Lygaall afihall HLil Jane

Sl pd gyl S laliall Lgiaglia 5 AADUL aelad) 0] Ldfie oy vic

betalactamases in isolates of Escherichia coli infecting hospital and community
patients. Int. J. Antimicrob. Agents 25, 2005, 157-162.

14. PATERSON, D.L. Resistance in gram-negative bacteria: Enterobacteriaceae.
Association for Professionals in Infection control and Epidemiology From the
Antibiotic Management Program, University of Pittsburgh Medical Center,
Pittsburgh, PA. Performance Standards for Antimicrobial Susceptibility Testing;
M100-S16 2006

15. COLODNER, R. Extended- Spectrum Beta-lactamases: A challenge for clinical
microbiologists and infection control specialists, From the Clinical Microbiology
Laboratory, Ha"Emek Medical Center. 2005.

16. STURENBURG, E.; MACK, D. Extended-Spectrum Beta-Lactamases: implications
for the clinical microbiology laboratory, therapy and infection control. Journal of
Infection 47, 2003,273-295.

17. HANBERGER, H.; GA-RODRIGUEZ, J.A.; GOMBEMADOM; GOOSSEN, H,;
NILSSON, L.E.; STRULENS, M.J. Antibiotic susceptibility among aerobic gram-
negative bacilli in intensive care unitsin 5 European countries. French and
Portuguese ICU Study Groups. JAMA 281, 1999, 67—71.

18. LEWIS, M.T.; YAMAGUCHI, K.; BIEDENBACH, D.J.; JONES, R.N. In vitro
evaluation of cefepime and other broad-spectrum beta-lactams in 22 medical centers
in Japan: a phase Il trial comparing two annual organism samples. The Japan
Antimicrobial Resistance Study Group. Diagn Microbiol Infect Dis 35, 1999, 307-
315.

19. DIMITORY, T.S.; UDO, E.E.; EMARA, M.; AWNI, F.; PASSADILLA. R. Etiology
and antibiotic susceptibility patterns of community-acquired urinary tract infections
in a Kuwait hospital. Med Princ Pract 13, 2004, 334-330.

20. NATIONAL COMMITEE FOR CLINICAL LABORATORY STANDARDS:
Performance standards for antimicrobial susceptibility testing; 15th informational
supplement (M100-S15). Wayne, National Committee for Clinical Laboratory
Standards, 2005.

21. SUARD,L. Evaluation of phenotypic and genotypic extended spectrum beta-lactamase
detection methods, School Of Biological Sciences, Dublin Institute Of Technology.
BSC Biomedical science may 2007.

22. JIHAD BISHARA, GILAT LIVNE, SHAI ASHKINAZI.. Antibacterial susceptibility
of Extended-spectrum beta-lactamase-producing Klebsiella pneumoniae and
Escherichia Coli. IMAJ ,7 , 2005, 298-301.

23. JAMALW, ROTIMI, V.0.; KHODAKHAST, F.; SALEEM, R.; PAZHOOR, A.; Al
HASHIM, G.; Prevalence  of extended-spectrum  beta-lactamases in
Enterobacteriaceae, Pseudomonas and tenotrophomonas as determined by the
VITEK 2 and E test systems in a Kuwait teaching hospital. Med Princ Pract 14, 2005,
325-331.

24 ABDULRAHMAN A.KADER,ANGAMUTHUK.KUMAR. Prevalence of extended
spectrum beta-lactamases among multidrug resistant gram negative isolates from a
general hospital in Saudi Arabia, Saudi medical journal 25,5, 2004,570-574.

208



