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Uropathogens Isolated From Children and
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Acquired Urinary Tract Infections

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The aim of this study was to determine the distribution of uropathogens
causing community-acquired urinary tract infections in Düzce, and their antimicrobial suscepti-
bility patterns. MMaatteerriiaall  aanndd  MMeetthhooddss:: The study was conducted prospectively in the Düzce Uni-
versity Medical Faculty between July 2004-June 2006 and included outpatients. Identification of
microbial growth and determination of antimicrobial susceptibility by the Kirby-Bauer disk diffu-
sion technique were performed according to the Clinical and Laboratory Standards Institute. RRee--
ssuullttss::  In total, 702 bacterial isolates were examined in the study. E. coli (64.1%) was the most
common urinary pathogen identified. Klebsiella spp. (9.0%), Proteus spp. (5.8%), Staphylococcus
aureus (4.7%), Enterococcus spp. (4.3%), coagulase-negative Staphylococci (2.6%), S. agalactiae
(2.1%) and P. aeruginosa (1.9%) were the next most common species isolated. Community acquired
uropathogens isolated in our region were highly resistant to trimethoprim/sulfamethoxazole, amox-
icillin and amoxicillin clavulanate. However, ciprofloxacin was active against pathogens examined
in this study with susceptibilities between 64.7% and 88.8% for the most prevalent pathogens (E.
coli, 81.0% susceptible). The susceptibility of gram-negative pathogens to the parenterall antibiotics
seemed to be higher than the oral agents. CCoonncclluussiioonn::  Many oral antimicrobial agents do not seem
to be appropriate for the empirical treatment of community-acquired urinary tract infections in
our region due to very high rates of resistance. Some oral antibiotics such as ciprofloxacin and ce-
faclor should be used cautiously in adults.

KKeeyy  WWoorrddss::  Urinary tract infections; outpatients  

ÖÖZZEETT  AAmmaaçç::  Bu çalışmanın amacı Düzce’de toplum kökenli üriner sistem enfeksiyonuna yol açan
üropatojenlerin dağılımı ve antibiyotik duyarlılık paternlerinin belirlenmesidir. GGeerreeçç  vvee  YYöönn--
tteemmlleerr::  Bu çalışma Temmuz 2004 – Haziran 2006’da Düzce Üniversitesi Tıp Fakültesinde prospek-
tif olarak yapılmış ve çalışmaya poliklinik hastaları alınmıştır. Mikrobiyal üremelerin tiplendirilmesi
ve antimikrobik duyarlılık testleri “Clinical and Laboratory Standards Institute” kriterlerine uygun
olarak Kirby-Bauer disk difüzyon metodu ile yapılmıştır. BBuullgguullaarr::  Çalışmada toplam 702 bakteri
izolatı elde edildi. E. coli (%64.1) en sık izole edilen üropatojendi. Klebsiella spp. (%9.0), Proteus
spp. (%5.8), Staphylococcus aureus (%4.7), Enterococcus spp. (%4.3), koagülaz-negatif Stafilakok-
lar (%2.6), S. agalactiae (%2.1) ve P. aeruginosa (%1.9) diğer en sık izole edilen patojenlerdi. Böl-
gemizde izole edilen toplum kökenli üropatojenler trimetoprim/sulfametoksazol, amoksisilin ve
amoksisilin klavulanat’a karşı yüksek oranda dirençlidir. Bununla beraber, siprofloksasin bu çal-
ışmada en sık izole edilen patojenlere karşı %64.7-88.8 oranında etkiliydi (E. coli, için duyarlılık
oranı %81.0). Gram-negatif patojenlerin parenteral antibiyotiklere duyarlılık oranları oral antibi-
yotiklerden daha yüksek görünmektedir. SSoonnuuçç::  Direnç oranlarının yüksekliği nedeniyle, bölge-
mizde toplum kökenli üriner sistem enfeksiyonlarının tedavisinde bir çok oral antibiyotiğin
kullanımı uygun görünmemektedir. Siprofloksasin ve sefaklor gibi diğer oral antibiyotikler de ye-
tişkinlerde dikkatli olarak kullanılmalıdır. 
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ri nary tract in fec ti ons (UTIs) are one of the
most com mon in fec ti o us di se a ses. An nu -
ally, they ac co unt for ap pro xi ma tely seven

mi i li on of fi ce vi sits, mo re than one mi i li on hos pi -
ta li za ti ons, and re sult in 1.6 bil li on do lars in me di -
cal ex pen di tu res in USA. Esc he ric hi a co li ac co unt
for the ma jo rity of UTIs that oc cur in the com mu -
nity.1 Ot her En te ro bac te ri a ce a e, Pse u do mo nas
spp., Staph ylo coc cus spp. and En te ro coc cus spp. are
in fre qu ent ca u ses of UTIs. Many of the pa ti ents had
uri nary tract in fec ti ons in the chil dhood, and con-
ti nu e to ha ve in fec ti ons as adults.2 Up to 20% of yo -
ung wo men with acu te cysti tis de ve lop re cur rent
UTIs. Du ring the se re cur rent epi so des, the ca u sa ti -
ve or ga nism sho uld be iden ti fi ed by uri ne cul tu re
and then do cu men ted to help the differentiation
bet we en re lap se and re cur ren ce.3 In prac ti ce, an ti -
mic ro bi al tre at ment is usu ally star ted be fo re the re-
sults of mic ro bi o lo gi cal tes ting are ava i lab le.
The re fo re, it is ex tre mely im por tant to ob ta in lo -
cal and na ti o nal da ta on an ti mic ro bi al re sis tan ce of
com mon uri nary tract pat ho gens from UTIs. The
aim of this study was to ob ta in da ta on the sus cep -
ti bi lity of com mon pat ho gens ca u sing com mu -
nity-ac qu i red UTIs (CA-UTIs) in Düz ce against
an ti mic ro bi al agents cur rently used in the tre at -
ment of CA-UTIs.

MA TE RI AL AND MET HODS
The study was per for med in the Düz ce Uni ver sity
Me di cal Fa culty in Tur key, and was con duc ted
pros pec ti vely bet we en July 2004 to Ju ne 2006. It
was ap pro ved by the ins ti tu ti o nal et hi cal re vi ew
bo ard.

We clas si fi ed the pa ti ents as Gro up 1 (0-17 ye -
ars), Gro up 2 (18-50 ye ars) and, Gro up 3 (over 50
ye ars). The study was inc lu ded out pa ti ents who
had one or mo re symptoms of UTI (de fi ned as dy-
su ri a, ur gency, fre qu ency, or cos to ver teb ral ang le
ten der ness) and a po si ti ve uri ne cul tu re (over 105

CFUs) of a sing le pat ho gen ob ta i ned upon ad mis si -
on and a po si ti ve uri naly sis (de fi ned as >10 whi te
blo od cells/mm3 or pre sen ce of es te ra se).3 To inc lu -
de only com mu nity-ac qu i red UTI, pa ti ents who
de ve lo ped UTI du ring hos pi ta li za ti on (>48 ho urs)
or wit hin 48 ho urs of hos pi tal disc har ge we re exc -

lu ded. Re pe at iso la tes from the sa me pa ti ent we re
exc lu ded from the study.

Uri ne cul tu res we re performed by our Mic ro -
bi o logy La bo ra tory Ser vi ce ac cor ding to stan dard
tech ni qu es.4 Iden ti fi ca ti on of mic ro bi al growth and
de ter mi na ti on of an ti mic ro bi al sus cep ti bi lity by
the Kirby-Ba u er disk dif fu si on tech ni qu e we re per-
for med ac cor ding to the Cli ni cal and La bo ra tory
Stan dards Ins ti tu te.5 Sus cep ti bi lity was ro u ti nely
tes ted for the fol lo wing an ti mic ro bi al agents: amo -
xi cil lin, amo xi cil lin/cla vu la na te (AMC), ce fac lor,
cip rof lo xa cin, tri met hop rim/sul fa met ho xa zo le
(TMP-SMZ), cef tri a xo ne, cef ta zi di me, imi pe nem,
pi pe ra cil lin, ami ka cin, gen ta mi cin, oxa cil lin,and
van comy cin. 

All of the col lec ted da ta we re en te red in a
com pu ter da ta ba se for analy sis. Pe ar son Chi-squ a -
re test or Fis her’s exact test was used to as sess the
sta tis ti cal sig ni fi can ce of dif fe ren ces. A sta tis ti cally
sig ni fi cant dif fe ren ce was de fi ned as a P va lu e of
<0.05. Da ta analy sis was per for med using SPSS ver-
si on 9.0 for Win dows, sta tis ti cal soft wa re pac ka ge
(SPSS Inc., Chi ca go, II I., USA).  

RE SULTS
The ove rall fe ma le to ma le ra ti o was 2.0:1. This ra -
ti o was 1.3:1 in Gro up 1, 6.8:1 in Gro up 2, and 1.1:1
in Gro up 3. The me an age was 36.8 ye ars (3.6 ye ars
in Gro up 1, 33.7 ye ars in Gro up 2, and 66.2 ye ars in
Gro up 3) (Tab le 1). 

In to tal, 702 bac te ri al iso la tes we re exa mi ned
in the study. E. co li (64.1%) was the most com mon
uri nary pat ho gen iden ti fi ed. Kleb si el la spp., Pro te -
us spp., Staph ylo coc cus au re us, En te ro coc cus spp.
and co a gu la se-ne ga ti ve Staph ylo coc ci (CNS) we re
the next most com mon spe ci es iso la ted with the
rank or der var ying bet we en age gro ups (Tab le 2).
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Number of Female/male Mean age

Age group (years) isolates (ratio) (years)

Group 1(0-17) 197 112/85 (1.3:1) 3.6

Group 2 (18-50) 257 224/33 (6.8:1) 33.7

Group 3 (>50) 248 129/119 (1.1:1) 66.2

All groups combined 702 465/237 (2:1) 36.8

TABLE 1: Gender and age distribution by group.



Ot her iso la tes of im por tan ce inc lu ded S. aga lac ti a -
e (res pon sib le for 3.5% of bac te ri al iso la tes in 17-50
age gro up) and P. ae ru gi no sa (2.4% of in pa ti ents
mo re than 50 ye ars). The fre qu ency of E. co li iso-
la tes was fo und lo wer in Gro up 1 when compared
to the ot her gro ups (P= 0.01) and the fre qu ency of
Pro te us spp. iso la tes was hig her than the ot her gro -
ups (P< 0.001). The re we re no dif fe ren ces bet we en
thre e gro ups with respect to fre qu en ci es of Kleb si -
el la spp, S. au re us, En te ro coc cus spp, En te ro bac ter
spp, CNS and, P. ae ru gi no sa (P > 0.05).

The ac ti vi ti es of amo xi cil lin and AMC aga inst
E. co li we re 30.8% and 60.3%, res pec ti vely. (Tab le
3). Kleb si el la spp. iso la tes we re fully re sis tant to
amo xi cil lin in vit ro (100% re sis tan ce). Ce fac lor was
ac ti ve aga inst the E. co li (72.3% sus cep tib le) and it
had low activity aga inst Kleb si el la spp., Pro te us
spp. and En te ro bac ter spp. However it was inac ti -
ve aga inst P. ae ru gi no sa (Tab le 3). The ac ti vity of
TMP-SMZ was low aga inst E. co li and this agent
pro vi ded no or li mi ted co ve ra ge aga inst so me of the
ot her pre va lent pat ho gens (Tab le 3). Cip rof lo xa cin
was ac ti ve aga inst the UTI pat ho gens exa mi ned in
this study with sus cep ti bi li ti es of bet we en 64.7%
and 88.8% for the most pre va lent pat ho gens (E. co -
li, 81.0% sus cep tib le). All oral an ti bi o tics tes ted had
in suf fi ci ent ac ti vity aga inst P. ae ru gi no sa. Cip rof lo -
xa cin sus cep ti bi lity among E. co li iso la tes was fo -
und hig her in Gro up 1 than the ot her gro ups (P<
0.001); amo xi cil lin (P< 0.001) and TMP-SMZ (P<

0.001) sus cep ti bi lities we re lo wer than the ot her
gro ups. Imi pe nem had ex cel lent ac ti vity (91.9-
100%) aga inst to all of gram-ne ga ti ve pat ho gens.
The sus cep ti bi lity of gram-ne ga ti ve pat ho gens to
all other pa ren te ral an ti bi o tics is shown in Tab le 4.
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All groups combined (n=702) Group 1 (n=197) Group 2 (n=257) Group 3 (n=248)

Organism n % Organism n % Organism n % Organism n %

E. coli 450 64.1 E. coli 109 55.3 E. coli 174 67.7 E. coli 167 67.3

Klebsiella spp. 63 9.0 Proteus spp. 27 13.7 Klebsiella spp. 19 7.4 Klebsiella spp. 30 12.1

Proteus spp. 41 5.8 Klebsiella spp. 14 7.1 S. aureus 14 5.4 Enterococ. spp. 11 4.4

S. aureus 33 4.7 S. aureus 13 6.6 CNS 10 3.9 Proteus spp. 7 2.8

Enterococ. spp. 30 4.3 Enterococ. spp. 10 5.1 S. agactiae 9 3.5 Enterobac. spp. 6 2.4

Enterobac. spp. 20 2.8 Enterobac. spp. 9 4.6 Enterococ. spp. 9 3.5 P. aeruginosa 6 2.4

CNS 18 2.6 CNS 5 2.5 Proteus spp. 7 2.7 S. aureus 6 2.4

S. agactiae 15 2.1 P. aeruginosa 3 1.5 Enterobac. spp. 5 1.9 S. agactiae 6 2.4

P. aeruginosa 13 1.9 Other species 7 3.5 P. aeruginosa 4 1.6 CNS 3 1.2

Other species 19 2.7 Other species 6 2.4 Other species 6 2.4

TABLE 2: Relative frequency (% of total) of isolation of species causing various types of CA-UTIs 

CNS: Coagulase-negative staphylococci
CA-UTIs: Community acquired urinary tract infections.

Microorganism TMP-SMZ Amoxicillin AMC Cefaclor Ciprofloxacin

E. coli

All groups 59.9 30.8 60.3 72.3 81.0

Group 1 28.3 9.5 49.4 65.0 97.6

Group 2 69.4 50.0 63.8 80.8 78.4

Group 3 65.0 38.1 63.7 70.9 73.1

Klebsiella spp.

All groups 51.2 0.0 38.1 49.0 67.2

Group 1 50.0 0.0 50.0 61.5 92.9

Group 2 66.6 0.0 52.6 69.2 78.9

Group 3 38.8 0.0 23.3 32.0 46.4

Proteus spp.

All groups 64.0 25.0 56.8 50.0 88.8

Group 1 66.6 23.5 52.2 50.0 90.9

Group 2 66.6 20.0 71.4 57.1 100

Group 3 50.0 50.0 57.1 40.0 71.4

Enterobacter spp.

All groups 53.3 7.7 10.5 35.7 64.7

Group 1 50.0 0.0 0.0 28.6 83.3

Group 2 40.0 25.0 40.0 60.0 100

Group 3 66.6 0.0 0.0 0.0 16.6

P. aeruginosa

All groups 0.0 16.6 9.1 12.5 25.0

TMP-SMZ: Trimethoprim/Sulfamethoxazole

TABLE 3: Percent susceptibility to oral abtibiotics of
gram-negative isolates from CA-UTIs.



Per cent sus cep ti bi lity of gram-po si ti ve iso la tes
from CA-UTIs is shown in Tab le 5.

DIS CUS SI ON
This study shows the dis tri bu ti on of mic ro bi al
agents ca u sing CA-UTIs in a Tur kish hos pi tal bet -
we en July 2004 - Ju ne 2006, and the ir sus cep ti bi lity
pat terns to the most com monly used oral and pa r-
en te ral an ti mic ro bi al agents. Pa ti ents we re di vi ded
to thre e gro ups ac cor ding to the ir ages.

Ove rall, 16 dif fe rent spe ci es of bac te ri a we re
iden ti fi ed in the 702 pa ti ents with UTI with bet -
we en 11 and 13 spe ci es be ing fo und in each ca te -
gory. E. co li was the most fre qu ent uro pat ho gen in
all of the age gro ups. The fre qu ency of E. co li is
64.1% in to tal, ca te gory ran ge 55.3-67.7%. Kleb si -
el la spp. were the se cond most com mon iso la tes ca -
u sing 9.0% of in fec ti ons. This cor res ponds to the
da ta ob ta i ned by ot her gro ups.6-8

Re cent re ports ha ve fo und Staph ylo coc cus au-
re us to be pre sent in 2.0% (n= 103223), 3.6% (n=

224), and 3.9% (n= 886) of pa ti ents with CA-
UTIs.9-11 In our study, the ra te of Staph ylo coc cus
au re us in fec ti on was fo und as 4.7% (n= 702) in pa-
ti ents with CA-UTIs. This ra te is hig her in our
study when compared to the pre vi o us re ports.9,10,12

The study of Kahl me ter re por ted an am pi cil lin
sus cep ti bi lity of 71.2% for E. co li.13 The ra te of sus-
cep ti bi lity to amo xi cil lin in our study (to tal 30.8%,
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TABLE 4: Percent susceptibility to parenteral antibiotics of gram-negative isolates from CA-UTIs.

Mikroorganism Ceftriaxone Ceftazidime İmipenem Piperacillin Amikacin Gentamycin

E. coli

All groups 86.2 91.2 99.7 77.7 95.2 86.5

Group 1 81.5 95.6 100 54.5 90.5 82.3

Group 2 93.5 93.0 100 87.8 98.5 90.2

Group 3 81.4 87.7 99.2 78.8 94.7 85.6

Klebsiella spp.

All groups  61.9 71.1 98.4 51.2 70.5 76.9

Group 1 78.6 87.5 100 62.5 76.9 66.6

Group 2 84.2 84.6 100 58.3 89.5 81.2

Group 3 40.0 52.9 96.6 42.9 55.2 77.7

Proteus spp.

All groups  66.6 77.3 91.9 84.0 89.2 87.1

Group 1 72.7 83.3 91.3 80.0 87.0 85.0

Group 2 42.9 80.0 85.7 100 100 100

Group 3 71.4 60.0 100 85.7 85.7 80.0

Enterobacter spp.

All groups  66.6 68.7 94.4 37.5 94.7 64.7

Group 1 71.4 83.3 85.7 33.3 100 33.3

Group 2 80.0 75.0 100 0.0 100 100

Group 3 50.0 50.0 100 40.0 83.3 66.6

P. aeruginosa

All groups  50.0 70.0 100 77.7 69.2 66.6

CA-UTIS: Community acquired urinary tract infections.

Antibiotic Enterococcus spp S. aureus CNS S. agalactiae

Ampicillin 58.6 21.9 12.5 100

Oxacillin - 62.5 52.9 -

Gentamycin  100 72.7 92.3 -

Ciprofloxacin 24.1 63.3 71.4 -

Vancomycin 100 100 100 -

TMP-SMZ - 58.8 53.3 -

TABLE 5: Percent susceptibility of gram-positive 
isolates from CA-UTIs.

 Coagulase-negative staphylococci
 For Enterococcus spp, high-level gentamycin resistance was tested. 
CA-UTIs: Community acquired urinary tract infections.



ca te gory ran ge 9.5-50.0%) is lo wer than this per-
cen ta ge. The sa me study re por ted an AMC sus cep -
ti bi lity of 96.6%.11 This ra te is vastly dif fe rent from
our ra te (60.3%). Pos sib le re a son for this dif fe ren -
ce is ge og rap hi cal va ri a ti on du e to a hig her pre va -
len ce of va ri ants of be ta-lac ta ma se re sis tant E. co li. 

The two oral an ti mic ro bi als (ce fac lor and
TMP-SMZ) did not ha ve go od in vit ro co ve ra ge for
many of the uro pat ho gens iso la ted in this study.
Be ca u se of this, they are of litt le use as em pi ri cal
the ra pe u tic op ti ons. 

Alt ho ugh flu o ro qu i no lo nes are wi dely used for
tre at ment of UTIs in adults, few da ta are ava i lab le
re gar ding the use of flu o ro qu i no lo nes in the pe di -
at ric po pu la ti on.13 Ove rall, cip rof lo xa cin de mons -
tra ted the gre a test in vit ro ac ti vity aga inst the
wi dest ran ge of uro pat ho gens for all of the oral
agents tes ted (E. co li, 81.0% sus cep ti bi lity). The se
re sults sug gest that cip rof lo xa cin may be a pro per
drug for the tre at ment of UTIs.

Low sus cep ti bi lity ra tes for amo xi cil lin and
TMP-SMZ and high sus cep ti bi lity ra tes for cip rof -
lo xa cin we re re por ted in the agents of pe di at ric
UTIs in so me stu di es.14-16 In the pre sent study, cip -
rof lo xa cin sus cep ti bi lity among E. co li iso la tes was
hig her in Gro up 1 than ot her gro ups; amoxi cil lin
and TMP-SMZ sus cep ti bi lities we re lo wer than ot -

her gro ups. The se re sults may be re la ted to li mi ted
usa ge of cip rof lo xa cin in this age gro up. 

In conc lu si on, in this study, the most com mon
pat ho gen ca u sing CA-UTIs was E. co li, ac co un ting
for 64.1% of the mic ro or ga nisms re co ve red from
the se pa ti ents. Com mu nity ac qu i red uro pat ho gens
iso la ted in the Düz ce re gi on were highly re sis tant
to many oral an ti mic ro bi al agents. TMP-SMZ,
amo xi cil lin and, AMC do not se em to be ap prop ri -
a te for the em pi ri cal tre at ment of CA-UTIs in all
of the age gro ups in our re gi on, be ca u se of very
high ra tes of re sis tan ce. The ot her oral an ti bi o tics
such as cip rof lo xa cin and ce fac lor sho uld al so be
used ca u ti o usly in adults. Uri ne cul tu re and an ti -
mic ro bi al sus cep ti bi lity tes ting se em to be es sen ti -
al in our re gi on for the pa ti ents with UTIs. On the
con trary, the pa ren te ral agents sho wed ex cel lent in
vit ro co ve ra ge of the uro pat ho gens iso la ted in this
study. We sug gest that they may be sa fely used for
em pi ric the raphy of pa ti ents with sus pec ted uro -
sep sis. 

This pros pec ti ve study sho uld be fol lo wed by
a mul ti cen tre study on an ti mic ro bi al re sis tan ce in
Duz ce and ot her re gi ons in Tur key to ob ta in da ta
on the sus cep ti bi lities of com mon pat ho gens ca u -
sing CA-UTIs in Tur key to an ti mic ro bi al agents
cur rently used in the tre at ment of UTI. 
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