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Abstract

Introductıon: Extended-spectrum β-lactamase (ESBL)-producing Esche-
richia (E.) coli has become an increasing concern in pediatric community-a-
cquired urinary tract infections (UTIs). The primary aim of this study is to 
investigate and identify the clinical, demographic, and medical history-re-
lated risk factors associated with ESBL-producing E. coli strains isolated 
from urine cultures of pediatric patients diagnosed with community-acqu-
ired UTIs.
Methods: : We retrospectively reviewed 100 pediatric patients with 
ESBL-positive E. coli UTIs hospitalized between 2008–2012, all of whom 
received meropenem therapy. Risk factors, clinical manifestations, urine 
collection methods, comorbidities, and prior antibiotic exposure were col-
lected. 
Results:ESBL-positive E. coli UTIs were more frequent in boys during the 
neonatal period but became predominant in girls thereafter, with the highest 
prevalence under two years of age. Clinical manifestations vary with age, 
ranging from nonspecific symptoms such as fever and vomiting in infants 
to typical complaints like abdominal pain and dysuria in older children. 
E. coli was identified as the leading pathogen, while high resistance rates 
to commonly used antibiotics (ampicillin, amoxicillin/clavulanate, TMP-
SMX) were observed. Carbapenems remained the most effective agents, 
though their use should be reserved due to cost and hospitalization require-
ments. Underlying urinary tract abnormalities, vesicoureteral reflux, recur-
rent infections, and recent antibiotic exposure were major risk factors for 
ESBL (+) UTIs.
Conclusion: Our results highlight the clinical significance of ESBL-produ-
cing E. coli in pediatric UTIs. Early recognition of risk factors, careful di-
agnostic evaluation, and rational antibiotic selection are crucial for optimal 
management.
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Introduction
	 Urinary tract infections (UTIs) are among the 
most frequently encountered bacterial infections in 
the pediatric population.1,2 They occur in approxima-
tely 3–5% of girls and 1% of boys.3 In developing 
countries, including Türkiye, UTIs in children are 
of particular concern due to their potential to cause 
long-term renal damage.4 Pyelonephritis, especial-
ly when recurrent and associated with vesicourete-
ral reflux (VUR), is recognized as a major cause of 
secondary hypertension and chronic kidney disease 
(CKD) in childhood.5,6 For this reason, early diagno-
sis, appropriate empirical treatment, and identificati-
on of risk factors play a vital role in minimizing both 
acute complications and chronic sequelae.
	 The emergence of extended-spectrum beta-la-
ctamase (ESBL)-producing Escherichia coli strains 
has significantly changed the epidemiology and treat-
ment approach to UTIs.7,8 ESBL enzymes, first desc-
ribed in Klebsiella pneumoniae isolates from nosoco-
mial infections in the 1980s, have since been detected 
in E. coli and other Enterobacteriaceae.9 These enzy-
mes confer resistance to penicillins, third-generation 
cephalosporins, and monobactams, complicating the 
selection of effective empirical antibiotics. Although 
carbapenems and cephamycins are generally effective 
against ESBL-producing organisms, their use is often 
reserved for severe infections to avoid further resis-
tance development.10,11 According to the Clinical and 
Laboratory Standards Institute (CLSI), ESBL-produ-
cing strains should be reported as resistant to all peni-
cillins and cephalosporins (excluding cephamycins), 
even if in vitro susceptibility is observed.12

	 ESBL-producing organisms were initially as-
sociated with hospital-acquired infections. However, 
their increasing prevalence in community-acquired 
infections, particularly UTIs in children, has raised 
serious concerns.13 Risk factors for colonization or 
infection with these resistant strains include prior 
hospitalization, recent antibiotic exposure (especial-
ly broad-spectrum beta-lactams), underlying urinary 
tract anomalies, invasive procedures, and prolonged 
catheterization.14,15 Given the growing incidence of 
ESBL-positive E. coli in outpatient settings, especi-
ally in pediatric patients, appropriate surveillance and 
identification of high-risk groups have become essen-
tial.16 Despite the clinical significance of ESBL-pro-
ducing E. coli, most of the existing literature focu-
ses on adult populations, and pediatric data remain 
limited.17 Moreover, current treatment guidelines do 
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Material and Methods
Study Design and Ethical Approval
	 This retrospective study was conducted at the 
Department of Child Health And Diseases, Zeynep 
Kami̇l Women And Chi̇ldren Di̇seases Trani̇ng And 
Research Hospi̇tal. The study protocol was reviewed 
and approved by the institutional Ethics Committee 
(Date: 12.09.2012, Decision No. 17780). All proce-
dures were performed in accordance with the Decla-
ration of Helsinki and the principles of Good Clinical 
Practice.
Study Population
	 Patients hospitalized in the Department of 
Child Health and Diseases between January 2008 and 
December 2012 were retrospectively evaluated. One 
hundred pediatric patients who were hospitalized 
during the study period and whose cultures showed 
growth of ESBL-producing E. coli were included in 
the study. Exclusions included concomitant infections 
at other sites, receipt of antibiotic therapy for indicati-
ons known malignancy or rheumatologic disease, use 
of immunosuppressive treatment for any reason, and 
acute or chronic liver or renal failure. Additionally, 
patients who had not received meropenem therapy 
were excluded from the statistical analyses.
Data Collection
	 Demographic, clinical, laboratory, and ima-
ging data were retrospectively obtained from patient 
medical records. Urine culture results, ultrasonograp-
hic findings, and prior antibiotic use were reviewed 
and systematically documented. Prolonged antibiotic 
use was defined as ≥14 days of continuous therapy
Statistical Analysis
	 The data of the study were evaluated using 
the Statistical Package for the Social Sciences (SPSS) 
version 15.0. In addition to descriptive statistical met-
hods, Chi-square and Fisher’s exact tests were used 
for the analysis of categorical variables between 
groups. The results were assessed at a 95% confiden-
ce interval, and a p-value <0.05 was considered sta-
tistically significant.

not always address the distinct epidemiological and 
clinical features observed in children.
	 The primary aim of this study is to investi-
gate and identify the clinical, demographic, and 
medical history-related risk factors associated with 
ESBL-producing E. coli strains isolated from urine 
cultures of pediatric patients diagnosed with commu-
nity-acquired UTIs.
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Results
	 A total of 100 patients were included in the 
study, of whom 66% were female and 34% were male. 
The age distribution of the patients was as follows: 
27% were aged 0-11 months, 36% were 12-59 mont-
hs, and 37% were 60 months and older (Table 1 and 
Figure 1). When analyzed by age groups, the propor-
tion of females was 33.3% (n=9) in the 0-11 months 
group, increasing to 61.1% in the 12-59 months group, 
and reaching 94.6% (n=35) in the 60 months and ol-
der group. Symptomatic presentation was observed in 
64% of the patients, while 36% were asymptomatic. 
Females were significantly more likely to be sympto-
matic compared to males (71.2% vs. 50%; p=0.036). 
When evaluated by age, the proportion of sympto-
matic patients was 59.3% (n=16) in the 0-11 months 
group, 61.1% (n=22) in the 12-59 months group, and 
70.3% (n=26) in those aged 60 months and above. The 
most common presenting symptom was fever (43%), 
followed by vomiting (23%), abdominal pain (21%), 
dysuria (14%), irritability (10%), decreased appetite 
(4%), and enuresis (2%). Multiple symptoms were re-
ported in 38 patients. 

ferences were found between genders for other symp-
toms. Regarding age groups, fever (40.7%), irritability 
(29.6%), and vomiting (25.9%) were predominant in 
the 0-11 months group, whereas abdominal pain, dy-
suria, enuresis, and decreased appetite were absent. 
In the 12-59 months group, fever (44.4%), vomiting 
(22.2%), abdominal pain (22.2%), dysuria (11.1%), 
decreased appetite (8.3%), and irritability (5.6%) were 
reported; enuresis was not observed. Among children 
aged 60 months and above, fever (43.2%), abdominal 
pain (35.1%), dysuria (27%), vomiting (21.6%), enu-
resis (5.4%), and decreased appetite (2.7%) were re-
ported; irritability was absent in this group. Only 34% 
of patients presented with positive urine cultures. The 
rate of positive cultures was significantly higher in ma-
les compared to females (50% vs. 25.8%; p=0.015).
	 The majority of patients (78%) had underlying 
conditions, with nine patients presenting multiple co-
morbidities. Urinary system disorders were the most 
prevalent underlying diseases (69%), with recurrent 
urinary tract infections (UTIs) being the most common 
(33%). Vesicoureteral reflux (VUR) was the second 
most frequent urinary pathology (15%), followed by 
urinary tract anomalies such as urethral strictures and 
duplicated collecting systems (14%). Two patients had 
multiple concurrent urinary system abnormalities. Be-
yond urinary disorders, cardiological diseases accoun-
ted for 6% of cases, while gastrointestinal diseases and 
sepsis each represented 4%. Prolonged antibiotic use, 
defined as usage exceeding 14 days, was observed in 
10% of patients, and extended hospital stays (>14 days) 
in 4%. Among the 27 patients hospitalized within the 
past three months, 23 admissions were related to UTIs, 
with five patients having multiple hospitalization ca-
uses. Antibiotic use within the last three months was 
documented in 51% of patients; penicillins were the 
most commonly prescribed (39%), followed by cep-
halosporins (25%) and combination therapies (20%). 
Usage of carbamazepine and aminoglycosides was re-
ported in 5% and 3% of patients, respectively, while no 
patients had a history of quinolone use. A history of in-
fection within the previous three months was noted in 
58% of patients, predominantly UTIs (47%), followed 
by upper respiratory tract infections (18%) and cystitis 
(7%). Fourteen patients experienced multiple infecti-
ons during this period (Table 1).
	 None of the patients had received immunosup-
pressive therapy. However, a history of urinary cathe-
terization was present in 3 patients, invasive procedu-

Table 1. Clinical Characteristics Related to Antibiotic 
Use, Infection, and Hospitalization History in the 
Last 3 Months
Variables n %

Prolonged antibiotic use (over 14 days) 10 10.0

Prolonged hospital stay (over 14 days) 4 4.0

Antibiotic use in the last 3 months     51 51.0

     Cephalosporin 25 25.0

     Penicillin 39 39.0

     Quinolone    0 0.0

     Carbamazepine 5 5.0

     Aminoglycoside 3 3.0

Combined therapy 20 20.0

Infection history in the last 3 months 58 58.0

Urinary tract infection (UTI) 47 47.0

Cystitis 7 7.0

Upper respiratory tract infection (URTI) 18 18.0

Hospitalization history in the last 3 months 27 27.0

Due to UTI 23 23.0

Other reasons 9 9.0

	 Gender-specific analysis revealed that dysuria 
(19.7% vs. 2.9%; p=0.031) and abdominal pain (30.3% 
vs. 2.9%; p=0.001) were significantly more frequent 
in females than males. No statistically significant dif-
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res in 2 patients, blood and blood product transfusions 
in 2 patients, neutropenia in 2 patients, central venous 
catheter use in 2 patients, and total parenteral nutri-
tion (TPN) administration in 1 patient. All patients 
underwent urinary ultrasonography (USG), with ab-
normalities detected in 34% of cases. Among these, 
17% exhibited renal shape, size, or localization ano-
malies, 7% showed parenchymal damage, and 10% 
had combined findings. Urine samples for culture 
were obtained via midstream catch in 53% of patients, 
catheterization in 34%, urine bag collection in 9%, and 
suprapubic aspiration in 3%.
	 When comparing patients presenting with 
positive urine cultures to those presenting with sy-
mptoms, no statistically significant difference was 
observed in age distribution (p > 0.05). However, sy-
mptomatic presentation was significantly more frequ-
ent in females compared to culture-positive cases (p 
< 0.05). Underlying diseases were significantly more 
prevalent in culture-positive patients than symptoma-
tic patients (p < 0.05); specifically, urinary system di-
sorders were significantly higher in the culture-posi-
tive group (p < 0.01), while no significant differences 
were found regarding the types of urinary diseases or 
other systemic conditions (p > 0.05). No statistically 
significant differences were detected between the two 
groups concerning prolonged antibiotic use or exten-
ded hospitalization (p > 0.05).
	 Culture-positive patients showed significantly 
higher rates of antibiotic use within the last three mont-
hs, infection history in the same period, and hospital 
admissions within the past three months compared to 
symptomatic patients (p < 0.01). Moreover, penicillin 
treatment (p < 0.01), combined antibiotic therapy (p < 
0.01), history of urinary tract infections (p < 0.01), and 
hospitalization due to UTIs (p < 0.001) in the last three 
months were all significantly more frequent in cultu-
re-positive patients. No statistically significant diffe-
rences were found between the groups regarding TPN, 
central venous catheter use, urinary catheterization, 
invasive procedures, blood transfusions, neutropenia, 
or USG findings (p > 0.05) (Table 2).

Table 2: Comparison Between Patients With Positi-
ve Urine Culture and Those Presenting With Symp-
toms
       
         Variables

Positive Uri-
ne Culture

Symptomatic 
Presentation

Chi-
Square

p

n % n %

Age Group

   0-11 months 9 26,5 18 27.3
1.750 0.417

   12-59 months 15 44.1 21 31.8

   ≥60 months 10 29.4 27 40.9

Gender
5.877 0.015*   Female 17 50.0 49 74.2

   Male 17 50.0 17 25.8

Comorbidity     
5.212 0.022*   Absent 3 8.8 19 28.8

   Present 31 91.2 47 71.2

Urinary System 
Disorders (Total)

31 91.2 38 57.6 11.844 0.001**

Anatomical ano-
malies 

8 23.5 6 9.1 - 0.068

VUR 8 23.5 7 10.6 2.939 0.086

Functional abnor-
malities

2 5.9 4 6.1 - 0.999

Recurrent UTI 15 44.1 18 27.3 2.880 0.090

Other (nephrolithi-
asis, etc.)

0 0.0 3 4.5 - 0.549

Cardiological 
diseases

2 5.9 4 6.1 - 0.999

Neurological 
diseases

0 0.0 1 1.5 - 0.999

GI diseases 1 2.9 3 4.5 - 0.999

Respiratory system 
diseases

0 0.0 2 3.0 - 0.547

Endocrinological 
diseases

0 0.0 2 3.0 - 0.547

Hematological 
diseases

0 0.0 1 1.5 - 0.999

Sepsis 0 0.0 4 6.1 - 0.296

Prolonged antibio-
tic use

3 8.8 7 10.6 - 0.999

Prolonged hospi-
talization (over 14 
days)

2 5.9 2 3.0 - 0.603
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Discussion
	 In this study, we evaluated urinary UTIs cau-
sed by extended-spectrum β-lactamase (ESBL)-pro-
ducing Escherichia coli in pediatric patients, focusing 
on risk factors, clinical manifestations, and therapeu-
tic outcomes. Our findings confirm that ESBL-posi-
tive E. coli UTIs represent a clinically important su-
bgroup of pediatric infections. While these infections 
can also contribute to complications such as renal 
scarring and chronic kidney disease, the present study 
was limited to ESBL-positive cases and should be in-
terpreted in this context.
	 Urinary tract infections (UTIs) are among the 
most common childhood infections and may cause 
serious complications such as renal scarring and chro-
nic kidney disease if not properly managed. In recent 
years, the increasing prevalence of extended-spect-
rum β-lactamase (ESBL)-producing Escherichia coli 
has significantly complicated treatment due to high 
levels of antimicrobial resistance.18 In our ESBL-po-
sitive E. coli cohort, infections were more frequent 
in boys during the neonatal period but became pre-
dominant in girls thereafter. These results should be 
interpreted as specific to ESBL-positive UTIs, not all 
pediatric UTIs. Clinical manifestations vary with age, 
ranging from nonspecific symptoms such as fever and 
vomiting in infants to typical complaints like abdo-
minal pain and dysuria in older children. E. coli was 
identified as the leading pathogen, while high resis-
tance rates to commonly used antibiotics (ampicillin, 
amoxicillin/clavulanate, TMP-SMX) were observed. 
Carbapenems remained the most effective agents, 
though their use should be reserved due to cost and 
hospitalization requirements. Underlying urinary tra-
ct abnormalities, vesicoureteral reflux, recurrent infe-
ctions, and recent antibiotic exposure were major risk 
factors for ESBL (+) UTIs. These results emphasize 
the importance of early recognition, rational antibi-
otic use, and careful follow-up to prevent long-term 
complications.
	 Consistent with previous reports,19-21 the emer-
gence of ESBL-producing organisms poses a major 
therapeutic challenge due to multidrug resistance, 
particularly against penicillins and cephalosporins. In 
our cohort, UTI prevalence showed a clear sex- and 
age-related distribution: during the neonatal period, 
infections were more common in males, whereas be-
yond the first month of life, females were dispropor-

        
          Variables

Positive Uri-
ne Culture

Symptomatic 
Presentation Chi-

Square
p

n % n %

Prolonged antibiotic 
use

3 8.8 7 10.6 - 0.999

Prolonged hospitali-
zation (over 14 days)

2 5.9 2 3.0 - 0.603

EU use in the last 3 
months

24 70.6 27 40.9 7.910 0.005**

Cephalosporin 11 32,4 14 21.2 1.485 0.223

Penicillin 20 58.8 19 28.8 8.509 0.004**

Carbamazepine 3 8.8 2 3.0 - 0.334

Aminoglycoside 2 5.9 1 1.5 - 0.266

Combined 12 35.3 8 12.1 7.531 0.006**

History of infection 
in the last 3 months

27 79.4 31 47.0 9.695 0.002**

UTI 24 70.6 23 34.8 11.507 0.001**

Smoking 3 8.8 4 6.1 - 0.687

URTI 5 14.7 13 19.7 0.379 0.538

Hospitalization in the 
last 3 months

15 44.1 12 18.2 7.658 0.006**

UTI-related 15 44.1 8 12.1 12.972 0.0001**

Other causes 2 5.9 7 10.6 - 0.714

TPN use 0 0.0 1 1.5 - 0.999

Central venous 
catheter

1 2.9 1 1.5 - 0.999

Urinary catheter 1 2.9 2 3.0 - 0.999

Invasive intervention 
(surgery, etc.)

1 2.9 1 1.5 - 0.999

Blood and blood 
product transfusion

1 2.9 1 1.5. - 0.999

Neutropenia 1 2.9 1 1.5 - 0.999

Abnormalities in 
urinary ultrasound

14 41.2 20 30.3 1.182 0.277

Parenchymal damage 3 8.8 4 6.1 - 0.687

Renal shape, size, 
and location ano-
malies

7 20.6 10 15.2 0.470 0.493

Combined 3 8.8 4 6.1 - 0.687

Table 2: Comparison Between Patients With Positive 
Urine Culture and Those Presenting With Symptoms 
(Continue)
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national adult studies,36 which identified comorbidi-
ties, prior hospitalizations, and antibiotic use as major 
predictors of ESBL infections.
	 This study has several limitations that should 
be acknowledged. First, only patients with ESBL-po-
sitive E. coli infections who received meropenem 
therapy were included, which may have introduced 
selection bias and limits the generalizability of the 
findings to all ESBL-positive UTIs. Second, due to 
the relatively small sample size, we were unable to 
perform multivariate regression analyses to clearly 
determine independent risk factors, restricting our 
ability to control for potential confounding variables. 
Third, the lack of a control group of ESBL-negati-
ve UTI patients precluded direct comparative analy-
ses, which would have strengthened the conclusions. 
Finally, the data were collected between 2008 and 
2012, and thus may not fully reflect the current an-
timicrobial resistance patterns. Despite our findings 
provide important information on risk factors such as 
recurrent UTIs, vesicoureteral reflux, and prior anti-
biotic exposure, which can guide empirical antibiotic 
selection and patient follow-up. Future large-scale, 
prospective studies are needed to validate these ob-
servations and to optimize diagnostic and therapeutic 
strategies in pediatric practice.
	 In conclusion, our results highlight the clini-
cal significance of ESBL-producing E. coli in pediat-
ric UTIs. Early recognition of risk factors, careful di-
agnostic evaluation, and rational antibiotic selection 
are crucial for optimal management. Given the high 
prevalence of antimicrobial resistance, local epidemi-
ological surveillance is essential to guide empirical 
therapy and prevent treatment failures. Furthermore, 
our study contributes to the limited pediatric literatu-
re on ESBL (+) UTIs, offering valuable insights for 
both clinical practice and future research.
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