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Antimicrobial Resistance of
615 Escherichia coli Isolated from

Complicated and Non-Complicated
Urinary Tract Infections

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Esc he ric hi a co li stra ins are the most com mon pat ho gens of uri nary tract in fec ti ons
(UTI) and are ca pab le of pro du cing “ex ten ded spec trum be ta-lac ta ma se s” (ESBL). Sin ce high cip rof lo xa cin re-
sis tan ce has be en emer ging re cently among E.co li stra ins, this study is ai med to in ves ti ga te ESBL pro duc ti on
and an ti bi o tic re sis tan ce pat tern inc lu ding cip rof lo xa cin, in 615 E.co li stra ins iso la ted from comp li ca ted and
un comp li ca ted UTIs and dif fe ren ces bet we en two gro ups. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: The an ti mic ro bi al sus cep ti -
bi lity tes ting for cip rof lo xa cin, tri met hop rim-sul fa met ho xa zo le, amo xi cil li ne-cla vu la na te, ami ka cin, pi pe ra cil -
li ne-ta zo bac tam and imi pe nem/me ro pe nem was per for med using Kirby-Ba u er disc dif fu si on met hod ac cor ding
to Cli ni cal and La bo ra tory Stan dards Ins ti tu te (CLSI) rules. ESBL pre sen ce was in ves ti ga ted with do ub le disc
dif fu si on met hod. An ti bi o tic sus cep ti bi li ti es of comp li ca ted and un comp li ca ted gro up with UTI we re com pa -
red sta tis ti cally using Fis her’s chi squ a re test. RRee  ssuullttss:: E.co li stra ins we re iso la ted from 333 of 2458 pa ti ents with
un comp li ca ted UTI and 282 of 2098 pa ti ents with comp li ca ted UTI. ESBL pre sen ce was in 13% and 20%, and
cip rof lo xa cin re sis tan ce was 38% and 46% in un comp li ca ted and comp li ca ted gro ups, res pec ti vely. ESBL pre s-
en ce in cip rof lo xa cin re sis tan ce stra ins was 25% in un comp li ca ted gro up and 40% in comp li ca ted gro up. ESBL
ra ti o in cip rof lo xa cin-sus cep tib le stra ins was 4% in both gro ups. Sta tis ti cally, ESBL pro duc ti on in cip rof lo xa -
cin re sis tan ce stra ins was hig her in the comp li ca ted gro up (p< 0.05). CCoonncc  lluu  ssii  oonn:: An ti bi o tic re sis tan ce in pat -
ho gens which are res pon sib le from UTIs is emer ging worl dwi de. We fo und that ESBL pro duc ti on in
cip rof lo xa cin re sis tant E.co li stra ins was sig ni fi cantly hig her in the comp li ca ted gro up. This may re sult from
mi su se and in ju di ci o us use of an ti mic ro bi als, es pe ci ally cip rof lo xa cin. No wa days, ESBL pro du cing mul tid rug
re sis tant E.co li stra ins are in com mu nity as a new chal len ge emer ged for cli ni ci ans to over co me.

KKeeyy  WWoorrddss::  Urinary tract infections; community-acquired infections; 
Escherichia coli; beta-lactamases; ciprofloxacin

ÖÖZZEETT  AAmmaaçç:: Escherichia coli suşları üriner sistem enfeksiyonlarında (UTI) en sık gözlenen patojendir ve
genişlemiş spektrumlu beta laktamaz (GSBL) üretme yeteneğine sahiptirler. Yakın zamanlarda E.coli
suşlarında yüksek siprofloksasin direnci gözlenmeye başlandığından bu çalışma komplike ve non-komplike
üriner sistem enfeksiyonlarından elde edilen 615 E.coli suşunun GSBL üretimi ve siprofloksasini de içeren
antibiyotik direnç paternini ve iki grup arasındaki farklılıkları belirlemeyi amaçlamaktadır. GGeerreeçç  vvee
YYöönntteemmlleerr:: Kirby-Bauer disk difüzyon metoduyla siprofloksasin, trimetoprim-sulfametoksazol, amoksisilin-
klavulanat, amikasin, piperasilin-tazobaktam ve imipenem/meropenem kullanılarak Klinik ve Laboratuarlar
Standartları Enstitüsü (CLSI) kuralları çerçevesinde antimikrobiyal duyarlılık testi uygulandı. GSBL varlığı
çift disk difüzyon metoduyla araştırıldı. Komplike ve komplike olmayan UTI grupları Fisher’in kesin ki-kare
yöntemiyle karşılaştırıldı. BBuullgguullaarr:: Komplike olmayan UTI grubunda 2458 olgudan 333’ünde, komplike olan
UTI grubunda 2098 olgudan 282’sinde E. coli suşları izole edildi. Non-komplike ve komplike grupta sırasıyla
GSBL varlığı %13 ve %20; siprofloksasin direnci %38 ve 46 idi. Siprofloksasin direnci olanlarda ESBL sıklığı
non-komplike grupta %25, komplike grupta ise %40 bulundu.  Siprofloksasine duyarlı olan suşlarda GSBL
oranı her iki grupta da %4 idi. Siprofloksasine dirençli suşlarda GSBL üretimi, komplike grupta istatistiksel
olarak daha yüksek bulundu (p< 0.05). SSoonnuuççllaarr:: Üriner sistem enfeksiyonlarından sorumlu patojenlerde
antibiyotik direnci dünya çapında artmaktadır. Çalışmamızdaki sonuçlara göre, komplike üriner sistem
infeksiyonlarından izole edilen ve siprofloksasine dirençli E.coli suşlarında GSBL üretimi, non-komplike
gruptan yüksektir. Bu durum, siprofloksasin başta olmak üzere antibiyotiklerin uygunsuz ve gereksiz
kullanımından kaynaklanabilir. Günümüzde, toplumda klinisyenlerin çözmesi gereken yeni bir sorun olarak
GSBL üreten çok ilaca dirençli E.coli suşları artmaktadır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Üriner kanal enfeksiyonları; toplumdan-edinilmiş enfeksiyonlar; 
Escherichia coli i; beta-laktamazlar; siprofloksasin     
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ri nary tract in fec ti ons (UTIs) are the most
com mon in fec ti ons in both com mu nity
and hos pi tal set tings, and abo ut 150 mil li -

on pe op le are di ag no sed with UTI cos ting bil li ons
of dol lars each ye ar.1,2 UTIs tre at ment is usu ally ini-
ti a ted em pi ri cally with res pect to age, gen der, un-
derl ying co-mor bi di ti es, res pon sib le agent and
exis ten ce of lo wer or up per uri nary tract in vol ve -
ment du e to ti me con su ming cul tu re pro ce du res. 

E.co li is res pon sib le for 80% of com mu nity-
ac qu i red UTIs and it is an im por tant mic ro or ga -
nism for comp li ca ted UTIs.3 In the last 25 ye ars,
flo u ro qu i no lo nes are in use for tre at ment of both
com mu nity and hos pi tal-ac qu i red UTIs lar gely, be-
ca u se of the ir fa vo rab le phar ma co lo gi cal pro fi les
and high ac ti vi ti es aga inst most of the cli ni cally im-
por tant mem bers of En te ro bac te ri ce a ce,4 however,
mo re re cently re sis tan ce to cip rof lo xa cin and le vof -
lo xa cin has be en on in cre a se.5 

ESBL pro du cers are the most dif fi cult agents
to over co me du e to mul tip le drug re sis tan ce inc lu -
ding be ta lac tams and flo u ro qu i no lo nes. Pri or an-
ti bi o tic ex po su re, es pe ci ally cip rof lo xa cin, uri nary
cat he ter or pre vi o us hos pi ta li za ti on are well-
known pre dis po sing fac tors for pro duc ti on of
ESBL. It is the re fo re im por tant to fol low-up an ti -
bi o tic re sis tan ce pro fi les in both the lo cal set tings
and com mu nity in or der to com po se an em pi ric ap-
pro ach to the ma na ge ment of UTIs. We ai med to
in ves ti ga te an ti bi o tic sus cep ti bi lity and ESBL pre s-
en ce of E. co li stra ins iso la ted from uri ne samp les of
the pa ti ents with comp li ca ted and un comp li ca ted
UTI in our hos pi tal.

MA TE RI AL AND MET HODS

PA TI ENTS

Pa ti ents bet we en 2-70 ye ars of age and with symp-
toms of UTI we re inc lu ded in this study. Pa ti ents
with at le ast one comp li ca ting fac tor as fol lows we -
re as ses sed as ha ving comp li ca ted UTI: Ma le gen-
der, cur rent blad der ins tru men ta ti on, obs truc ti ve
uro pathy, uro ge ni tal sur gery or a func ti o nal or ana -
to mi cal uro ge ni tal tract ab nor ma lity.6 Only a sing -
le po si ti ve cul tu re per pa ti ent was inc lu ded in the
analy sis.

DA TA COL LEC TI ON

Da ta were col lec ted on 615 po si ti ve cul tu res of
4556 uri ne cul tu res from our hos pi tal la bo ra tory
re cords for a period of 12 months, bet we en 2007
and 2008, and were eva lu a ted ret ros pec ti vely.

LA BO RA TORY MET HODS

Cle an-catch uri ne samp les ob ta i ned from pa ti ents
we re ino cu la ted on to cho co la te agar and Mc Con-
key agar with 0.01 ml ca lib ra ted lo ops by se mi-qu -
an ti ta ti ve tech ni qu e in our la bo ra tory. Cul tu re
pla tes we re in cu ba ted at 35-37°C for 18-24 h. The
iso la ted bac te ri a we re iden ti fi ed by con ven ti o nal
met hods. All iso la tes we re clas si fi ed ac cor ding to
whet her they we re iso la ted from a comp li ca ted or
an un comp li ca ted UTI. The an ti mic ro bi al sus cep ti -
bi lity tes ting for amo xi cil lin/cla vu la na te, gen ta mi -
cin, tri met hop rim-sul fa met ho xa zo le (SXT),
nit ro fu ran to in, ce fu ro xi me, cef tri a xo ne, cip rof lo -
xa cin, ce fo pe ra zo ne-sul bac tam and me ro pe nem
was per for med on Mu el ler Hin ton agar (Oxo id®,
UK) with Oxo id® discs using Kirby-Ba u er disc dif-
fu si on met hod ac cor ding to Cli ni cal and La bo ra -
tory Stan dards Ins ti tu te (CLSI) rules.7 Nit ro fu-
ran to in was al so tes ted for un comp li ca ted UTI.
ESBL pre sen ce was de tec ted with do ub le-disc syn-
ergy met hod using cef ta zi di me and amo xi cil li ne-
cla vu la na te discs. Discs we re pla ced 25 mm (cen tre
to cen tre of the discs) from the amo xi cil li ne-cla vu -
la na te disc. Af ter over night in cu ba ti on at 37°C, a
cle ar ex ten si on of the ed ges of the in hi bi ti on zo ne
of any of the an ti bi o tics to wards the disc con ta i -
ning cla vu la nic acid was re gar ded as a phe noty pic
con fir ma ti on of the pre sen ce of ESBL.8 All an ti bi -
o tic discs we re ob ta i ned from Oxo id, UK. E.co li
ATCC 25922 was used for growth con trol.

STA TIS TI CAL MET HODS

All da ta in put and sta tis ti cal analy sis we re ma de by
using SPSS 17.0 Win dows prog ram (SPSS, Chi ca -
go, IL, USA) that is li cen sed to our ins ti tu ti on. We
investigated the dif fe ren ce bet we en comp li ca ted
and un comp li ca ted gro up in terms of ESBL pre sen -
ce in cip rof lo xa cin-re sis tant iso la tes by Chi-squ a re
test (Fis her’s exact test), and a p va lu e <0.05 was ac-
cep ted as a sig ni fi cant dif fe ren ce. 
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RE SULTS
A to tal of 4556 samp les we re de li ve red to our la b-
o ra tory du ring the 12-months study pe ri od (2458
uri ne samp les of pa ti ents with un comp li ca ted UTI,
and 2098 uri ne samp les of pa ti ents with in va si ve
in ter ven ti on to uri nary tract, comp li ca ted UTI). A
total of 615 E.co li stra ins we re iso la ted from the
samp les (13.5%); 333 of E.co li iso la tes ori gi na ted
from un comp li ca ted and 282 from comp li ca ted UTI
samp les. Pa ti ents’ ages ran ged between 1-98 (me di -
an 36.07 ± 13.55) years. Fe ma le/ma le ra ti o was 3.2
(470/145) among all pa ti ents whi le it was 1.9
among pa ti ents with comp li ca ted UTI. Re cur rent
UTI (49%), func ti o nal or ana to mi cal uro ge ni tal
tract ab nor ma li ti es (19%), obs truc ti ve uro pathy
(9%) and uro ge ni tal sur gery (9%) we re the most
fre qu ent un derl ying co mor bi di ti es in pa ti ents with
comp li ca ted UTI. Pre vi o us cip rof lo xa cin and cef-
tri a xo ne use we re fo und in 9% and 2% of comp li -
ca ted pa ti ents. 

The an ti mic ro bi al sus cep ti bi li ti es and ESBL
pre sen ce of 615 E.co li iso la ted from un comp li ca ted
and comp li ca ted pa ti ents a re shown in Tab le 1.

ESBL pro duc ti on was fo und in 56 comp li ca ted
(20%) and in 42 un comp li ca ted (13%) pa ti ents with
UTI. ESBL pro duc ti on was sig ni fi cantly hig her in
comp li ca ted gro up (p< 0.05). ESBL pre sen ce was
com pa red bet we en two gro ups ac cor ding to cip rof -
lo xa cin sus cep ti bi li ti es. ESBL pro duc ti on preva-
lence was high among E.co li iso la tes re sis tant to
ciprofloxacin that ori gi na ted from comp li ca ted UTI
samp les (40%) while this rate was 25% in iso la tes
from un comp li ca ted gro up. Fi gu re 1 shows ESBL
ra tes of both gro ups ac cor ding to cip rof lo xa cin sus-
cep ti bi li ti es. On the ot her hand, ciprofloxacin re sis -
tan ce was 83% and 32% in ESBL pro du cing and

non-pro du cing stra ins, res pec ti vely and it was sig-
ni fi cantly hig her in for mer gro up (p< 0.05).

DISCUSSI ON
An ti mic ro bi al re sis tan ce of bac te ri a has be en emer -
ging as a glo bal prob lem es pe ci ally in Gram ne ga ti -
ve mic ro or ga nisms. Inap prop ri a te an ti bi o tic use
re sults in an ti mic ro bi al re sis tan ce. It is known that
pat ho ge nic iso la tes of E.co li inc li ne to be re sis tant
aga inst an ti mic ro bi als. The re sis tan ce ra tes in lo cal
set tings sho uld be con si de red, since em pi ri cal an ti -
bi o tics are administered for UTI. Most of the pa ti -
ents with UTIs are tre a ted em pi ri cally. An ti mic -
ro bi al sus cep ti bi lity tes ting of uro pat ho gens aims to
es ti ma te the ra tes of re sis tan ce. However, an ti bi og -
rams are usu ally per for med when em pi ri cal tre at -
ment be co mes inef fec ti ve or pa ti ents ha ve
un derl ying co-mor bi di ti es.9 In de ve lo ping co un tri -
es, pa ti ents un der go a uri ne analy sis only in ca se of
re pe a ted or comp li ca ted UTI. Em pi ri cal an ti bi o tic
po li ci es sho uld be for mu la ted ac cor ding to lo cal sur-
ve il lan ce da ta in or der to pre vent in cre a sing 
re sis tan ce to drugs which are used for tre at ment of
UTIs.10,11 UTIs are clas si fi ed as un comp li ca ted and
comp li ca ted in fec ti ons ba sed on the host con di ti -
on.12 In our la bo ra tory, uri ne samp les from pa ti ents
with un comp li ca ted and comp li ca ted UTIs are eva l-
u a ted se pa ra tely and uro pat ho ge nic E.co li iso la tes
ha ve been fol lo wed up for ye ars in terms of an ti -
mic ro bi al re sis tan ce es pe ci ally for com mon agents
that are used for UTI tre at ment. This study re ve a led
the sus cep ti bi lity pat terns of E.co li iso la tes to an ti -
mic ro bi al agents that are the most com monly used
for em pi ri cal tre at ment of UTIs. 

It is sta ted that UTIs are mostly se en in wo men
du e to ana to mic factors such as short uret hra and
pro xi mity of urethra to anus.13,14 In this study, the re
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AMC CN SXT F CXM CRO CIP SCF MEM ESBL positivity

Uncomplicated 24 23 44 11 29 23 38 15 0 13

Complicated 26 28 57 13 39 31 46 11 0 20

Total 25 25 50 12 34 27 42 13 0 16

TABLE 1: Extended spectrum beta lactamase positivity and antimicrobial resistance rates of 615 E.coli isolates (%).

AMC: Amoxicillin-clavulonic acid, CN: Gentamicin, SXT: Trimethoprim- Sulfamethoxazole, F: Nitrofurantoin, CXM: Cefuroxime, CRO: Ceftriaxone, CIP: Ciprofloxacin, SCF: Cefopera-
zone-Sulbactam, MEM: Meropenem.



was a fe ma le do mi nan ce in pa ti ents with both com-
p li ca ted and un comp li ca ted UTIs, si mi lar to the se
pre vi o us re ports (68% and 78%, res pec ti vely).

High re sis tan ce ra tes of E.co li stra ins to nu me -
ro us an ti mic ro bi al agents we re ob ser ved in the pre -
sent study. Re sis tan ce ra tes we re com pa rably
hig her in comp li ca ted UTI gro up compared the ot -
her gro up. In ge ne ral, abo ut half of all stra ins we -
re re sis tant to SXT. The re we re al so high
re sis tan ces to so me an ti bi o tics such as cip rof lo xa cin
(42%), ce fu ro xi me (34%) and cef tri a xo ne (27%),
which are the most fre qu ently used agents for em-
pi ri cal tre at ment of UTI in Tur key. In 1999, the In-
fec ti o us Di se a ses So ci ety of Ame ri ca re com men ded
al ter na ti ve the ra pi es for un comp li ca ted UTI in wo -
men du e to SXT re sis tan ce ra tes ≥ 10-20% in uri-
nary pat ho gens iso la ted from fe ma le out pa ti ents in
the Uni ted Sta tes, and the se ru les still re ma in va -
lid.15,16 This re com men da ti on re sul ted in in cre a sed
an ti mic ro bi al re sis tan ce ra tes aga inst the ot her
agents, such as amo xi cil lin/cla vu la na te, cep ha los -
po rins and qu i no lo nes, in uri nary pat ho gens. The -
re are many re ports from Tur key and ot her
co un tri es that high ligh ted the high re sis tan ce ra tes
to cep ha los po rins, SXT or qu i no lo nes, and the
emer gen cence of mul tid rug re sis tant E.co li iso la -
tes.13,17-20 However, in a re cent re port, re sis tan ce ra -
te of ciprofloxacin (%19) in E.co li iso la tes that
were ob ta i ned from pa ti ents with un comp li ca ted
UTI was de tec ted re la ti vely lo wer than the ot her
re ports from Tur key.20 Abo de rin et al.21 ci ted that
ex cept for nit ro fu ran to in, re sis tan ce of E.co li iso la -
tes aga inst to amo xi cil lin, gen ta mi cin, SXT, tet racy-
cli ne and cip rof lo xa cin is in cre a sing. Si mi lar to

the se re sults, nit ro fu ran to in was the most ac ti ve
oral agent in our study. Boyd et al.22 re ve a led that
flo ro qu i no lo ne re sis tan ce has be en in cre a sing day
by day and it is pro bably re la ted with con sump ti -
on of the agent. Ho we ver re cent stu di es ha ve
shown that the spre ad and in cre a se of qu i no lo ne
re sis tan ce is du e to plas mid-me di a ted re sis tan ce
mec ha nism. In 1998, Mar ti nez-Mar ti nez et al. re-
por ted the first plas mid me di a ted qu i no lo ne re sis -
tan ce de ter mi nant (qnrA) in a mul ti re sis tant
Kleb si el la pne u mo ni a e in the world, and Na zik et
al.23 re por ted the first plas mid me di a ted qu i no lo ne
re sis tan ce in our co untry in 2005. Po i rel et al.* fo -
und a plas mid me di a ted qu i no lo ne re sis tan ce de-
ter mi nant (aac(6’)-Ib-cr) in 78% of ESBL pro du cing
E.co li and K.pne u mo ni a e iso la tes in Tur key. There
for, plas mid me di a ted qu i no lo ne re sis tan ce in ad di-
ti on to exis ting high re sis tan ce ra tes may cause re-
s tric tion of qu i no lo ne usa ge in most of in fec ti ons.

Ac cor ding to an ti bi o tic po licy in Tur key, hos-
pi ta li za ti on of pa ti ents to ad mi nis ter pa ren te ral
drugs in cre a ses bed oc cu pa ti on ra tes, hos pi tal in-
fec ti ons and costs. The re fo re, oral agents are pre-
fer red for em pi ri cal tre at ment of UTIs in Tur key,
and this ap pro ach re sults in in cre a sing re sis tan ce
ra tes for the se oral agents. In this study, with the
ex cep ti on of nit ro fu ran to in, re sis tan ce to agents
com monly used as em pi ri cal oral tre at ments for
UTIs was ex tre mely high. Re sis tan ce ra tes of tri -
met hop rim and cip rof lo xa cin ren der them un su i -
tab le for em pi ric the rapy. In a study re por ted from
Tur key in 2007, 53% of hos pi tal and 29% of com-
mu nity ac qu i red E.co li iso la tes we re re sis tant to
SXT.* The se re ports sug gest di su ti lity of SXT for
em pi ri cal tre at ment of UTI.24,25

Pri or an ti bi o tic ex po su re, es pe ci ally cip rof lo -
xa cin, uri nary cat he terization or pre vi o us hos pi ta -
li za ti on are well-known pre dis po sing fac tors for
pro duc ti on of ESBL. Yil maz et al.26 com pa red two
gro ups of pa ti ents with UTIs du e to ESBL-po si ti ve
and ne ga ti ve E.co li and K.pne u mo ni a e in our coun-
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FIGURE 1: ESBL positivity in E.coli isolates originated from non-complicated
(Group 1) and complicated (Group 2) groups according to ciprofloxacin sus-
ceptibilities.

* Poirel L, Gür D, Minarini L, Arslan U, Nordmann P. Molecular epidemi-
ology of plasmid mediated quinolone resistance determinants in ex-
tended spectrum beta-lactamase producing E.coli and K.pneumoniae
isolates from Turkey.  18th European Congres of Cilinical Microbiology
and Infectious Diseases. Barcelona, 2008. P1527.



try. The pre sen ce of pre vi o us uro lo gi cal ope ra ti on
and qu i no lo ne or cep ha los po rin use for any in fec -
ti on du ring the last three months we re fo und as in-
de pen dent risk fac tors in the ir study.26 In ad di ti on
to high ra tes of re sis tan ce to cip rof lo xa cin and SXT
in this study, ESBL pro duc ti on was as cer ta i ned in
99 (16%) of all iso la tes. ESBL exis ten ce was 13% in
un comp li ca ted pa ti ents whi le it was fo und as 20%
in comp li ca ted pa ti ents. ESBL pro du ction was sig-
ni fi cantly hig her in comp li ca ted gro up (p<0.05).
In this study, this gro up was com po sed of pa ti ents
with similar pre dis po sing fac tors with the study of
Yil maz et al.26 When cip rof lo xa cin sus cep ti bi lity,
was taken into consideration, ESBL pro du ction was
ex tre mely hig her in cip rof lo xa cin re sis tant iso la tes
ori gi na ted from pa ti ents with comp li ca ted UTI
(40%) compared to iso la tes ori gi na ted from un com-
p li ca ted ones (25%). In cip rof lo xa cin sus cep tib le
stra ins, ESBL ra te was 4% in both gro ups. The se re-
sults may be re la ted to fre qu ent usa ge of cip rof lo -
xa cin du e to re cur rent UTIs or co lo ni za ti on of
re sis tant and ESBL pro du cing pat ho gens af ter uri-
nary tract ins tru men ta ti ons in comp li ca ted gro up.
In a re cent study re por ted from Iran, ESBL pro duc-
ti on was fo und in 29% of uro pat ho ge nic E.co li iso-
la tes and 61% of them had cip rof lo xa cin re sis tan-
ce.27 They conc lu ded that re la ti vely high fre qu ency
of ESBL pro duc ti on and mul tid rug re sis tan ce we re
se en in uro pat ho gens, and it se ems that this is li -
kely to be du e to mi su se of an ti bi o tics in this are a.
We be li e ve that, si mi lar re a sons re sul ted in mul-
tid rug re sis tant E.co li iso la tes es pe ci ally ac com -
pan ying with high cip rof lo xa cin re sis tan ce in our
co untry. In a previous mul ti cen ter re port from
Tur key, the most fre qu ent risk fac tor for cip rof lo -
xa cin re sis tan ce among uro pat ho ge nic E. co li iso la -
tes was fo und as pre vi o us cip rof lo xa cin usa ge.28 In
ad di ti on, ESBL pro du cing iso la tes are ex tre mely
high lo cally and this is an im por tant prob lem in so -

me re gi ons of the world such as Tur key. Ka dar and
Angamathu29 re por ted ESBL pro duc ti on as high as
our re sults (40%) among E. co li, K.pne u mo ni a e and
ot her Gram ne ga ti ve mic ro or ga nisms. Anot her
study, which was car ri ed out in Su dan, re ve a led
that ESBL pro duc ti on was fo und in 53% of E.co li
and K.pne u mo ni a e iso la tes.8

In this study, all iso la tes that be long to comp -
li ca ted and un comp li ca ted gro ups we re sus cep tib le
to car ba pe nems. We conc lu ded that car ba pe nems
are still the sing le cho i ce for tre at ment of UTIs ca -
u sed by both cip rof lo xa cin re sis tant and ESBL pro-
du cing E.co li iso la tes, ac cor ding to our re sults in
our hos pi tal. Sin ce high pre va len ce of ESBL pro du -
cing E.co li was fo und in cip rof lo xa cin re sis tant
E.co li iso la tes in the pre sent study, we sug ges ted a
re la ti on bet we en cip rof lo xa cin re sis tan ce and ESBL
pro duc ti on in E.co li iso la tes. ESBL pro du cing E.co -
li iso la tes we re fo und mo re re sis tant to the ot her
fre qu ently used agents in UTI tre at ment in comp -
li ca ted gro up. Among cip rof lo xa cin sus cep tib le iso-
la tes, ESBL pro duc ti on was ex tre mely low in both
comp li ca ted and un comp li ca ted gro ups (4%) whe -
re as it was sig ni fi cantly high among cip rof lo xa cin
re sis tant iso la tes (25% and 40%, res pec ti vely). The -
re fo re, cip rof lo xa cin use is tho ught to be a ma jor
pre dis po sing fac tor for ESBL pro duc ti on among
E.co li iso la tes in our hos pi tal.

In conc lu si on, an ti bi o tic re sis tan ce in pat ho -
gens which are res pon sib le for UTIs is emer ging
worl dwi de. Mi su se of fre qu ently used an ti mic ro bi -
als resulted in mul tid rug re sis tant stra ins that are
res pon sib le for hos pi tal ac qu i red UTIs, however in-
ju di ci o us use of rest of the an ti bi o tics may re sult in
an in cre a se in ESBL pro du cing mul tid rug re sis tant
E.co li that ca u ses to com mu nity-ac qu i red UTIs,
and may emer ge a new chal len ge for cli ni ci an to
over co me. 
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