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Abstract

0Oz

Objective: The aim is to determine the frequently encountered micro-
organisms in urinary tract infections (UTIs) in children in our region, their
antibiotic sensitivity and resistance patterns, and based on our findings,
to identify empirical antibiotic treatment options for our region.

Material and Methods: Urine culture results and antibiotic susceptibili-
ty profiles of pediatric patients who were diagnosed and treated for uri-
nary tract infections at Ankara Kecioren Training and Research Hospital
Pediatric Clinic between the years 2015 and 2020 were retrospectively
evaluated. Statistical analysis using the SPSS program was conducted
to determine whether there was a significant relationship between re-
sistance changes and the patient’s complaints, symptoms, and demo-
graphic characteristics.

Results: A total of 416 cases (female/male= 246/170) were included in
the study. Among the cases, 295 (70.9%) had cystitis, 107 (25.7%) had
acute pyelonephritis, and 14 (0.2%) were diagnosed with urosepsis. Ad-
ditionally, 31 cases (7.4%) had recurrent urinary tract infections. Among
the patients, 43 (10.3%) showed no resistance to any antibiotics in urine
culture antibiotic sensitivity tests, while 139 (33.4%) cases had resistance
to one antibiotic, 169 (40.6%) cases had resistance to 2-5 antibiotics, and
65 (15.6%) cases had resistance to >5 antibiotics. In extended-spectrum
beta-lactamase (ESBL) resistance, a statistically significant difference was
observed especially in the year 2019 (p< 0.001), and this difference was
prominent in patients with urogenital anomalies and/or vesicoureteral
reflux.

Conclusion: Klebsiella pneumoniae has developed statistically significant
resistance over the years, particularly against cephalosporins and many
other types of antibiotics. The presence of urogenital anomalies like VUR is
a significant risk factor for the development of resistance.

Keywords: Urinary tract infection, Klebsiella pneumoniae, antibiotic re-
sistance

Giris: Bolgemizdeki cocuklarda idrar yolu enfeksiyonlarinda (IYE) sik
rastlanan mikroorganizmalar, bunlarin antibiyotik duyarliligi ve direng
paternlerinin saptanmasi ve bulgularimiza gére bdlgemiz icin ampirik
antibiyotik tedavi seceneklerinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: 2015-2020 yillari arasinda Ankara Kecioren Egitim
ve Arastirma Hastanesi Pediyatri Kliniginde idrar yolu enfeksiyonu tani-
siyla takip ve tedavi edilen ¢cocuk hastalarin, idrar kiltir sonuclari ve an-
tibiyogramlari retrospektif degerlendirildi. Direng degisimleri ile hasta-
nin sikayet, semptom ve demografik 6zellikleri arasindaki iliskinin SPSS
programiyla istatistiksel olarak anlamli olup olmadigina bakild.

Bulgular: Calismaya 416 olgu (kiz/erkek= 246/170) dahil edildi. Olgu-
larin 295 (%70.9)'inde sistit, 107 (%25.7)'sinde akut piyelonefrit ve 14
(%0.2)'tinde Urosepsis tanisi mevcuttu. Ayrica olgularin 31 (%7.4)'inde
tekrarlayan IYE vardi. Hastalarin 43 (%10.3)’Gintn idrar kiiltiri antibi-
yotik duyarlilik testlerinde hicbir antibiyotige diren¢ bulunmazken, 139
(%33.4) olguda bir tane antibiyotige, 169 (%40.6) olguda 2-5 antibiyoti-
Je ve 65 (%15.6) olguda >5 antibiyotige karsi direng saptandi. Genisletil-
mis spektrumlu beta-laktamaz (GSBL) direncinde, yillar arasinda 6zellikle
2019 senesinde istatistiksel anlamli fark saptandi (p< 0.001) ve bu fark
Urogenital anomalisi olan ve/veya vezikotiretral refliisii olan hastalarda
belirgindi.

Sonug: Basta sefalosporinlere karsi olmak tzere bircok antibiyotik tu-
riine karsi Klebsiella pneumoniae yildan yila istatistiksel olarak anlaml
direng gelistirmistir. VUR gibi tGregenital anomalilerin olmasi direnc geli-
simi icin anlamli bir risk faktortddr.

Anahtar Kelimeler: idrar yolu enfeksiyonu, Klebsiella pneumoniae,
antibiyotik direnci
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Introduction

Urinary tract infection is the presence of significant bacte-
riuria and pyuria in a symptomatic child (1). Urinary tract infec-
tions are the second most common disease in children after
upper respiratory tract infections. These infections are some-
times symptomatic and sometimes asymptomatic. Causative
agents of UTls are bacteria found especially in the colon. Es-
cherichia coli, Klebsiella, Proteus, Enterococcus, Pseudomonas
and Enterobacter spp. of the Enterobacteriaceae family are the
most frequently isolated bacterial species in UTls. Today, in
the current treatment approach, empirical antibiotic therapy
is started without waiting for the urine culture result, which
can lead to ineffective treatment. Both ineffective empirical
treatments and the use of unnecessary or inappropriate dos-
es and duration of antibiotics increase antibiotic resistance
rates, which cause difficulties in choosing empirical treatment
in UTI. Failure to initiate appropriate antibiotic therapy within
the first 48 hours, especially in children under two years of age
with febrile UTI, may cause renal parenchymal damage, recur-
rent acute pyelonephritis infections, hypertension, proteinu-
ria, and chronic kidney failure. Therefore, antibiotic suscepti-
bility studies should be considered when planning empirical
treatment in UTI.

The most common cause of end-stage renal disease in our
country is chronic pyelonephritis, and this irreversible mortal
complication is a parameter that shows how important effec-
tive treatment is (2,3). In addition, K. pneumoniae, which we
investigated in our study, can produce ESBL by acquiring plas-
mid-mediated genes and gain resistance to many antibiotics.
Therefore, it may cause complications (4).

Both the prevalence of UTIs in our country and the severity
of complications make effective antibiotic selection and re-
gional antibiotic resistance studies even more important. In
our study, it was aimed to determine the antibiotic resistance
change of K. pneumonia, one of the most frequently encoun-
tered microorganism in urinary tract infections in children
in our region, by years and to determine empirical antibiotic
treatment options for our region in the light of results.

Materials and Methods

Demographic characteristics, symptomes, clinical findings,
laboratory findings, urinary system imaging results, and other
accompanying diseases were reviewed retrospectively in chil-
dren aged 0-18 years, who were admitted to Ankara Kecidren
Training and Research Pediatrics Clinic with symptoms and
signs of UTI and with positive nitrite, leukocyturia and/or bac-
teriuria in urine analysis and K. pneumoniae growth in urine
culture between 2015 and 2020. Colony growth of >100.000
cfu/mL in urine culture taken by sterile bag, midstream or cap-
ture method, =1 bacteria in urine culture taken by suprapu-

bic aspiration, and >=50.000 cfu/mL in urine culture taken with
transurethral catheter were considered significant (5). The
growth of two different microorganisms in the urine culture
was accepted as contamination (6).

The percentages of resistance to antibiotics in antibiogram
results were compared according to years and it was checked
whether there was a statistically significant change in resist-
ance. In addition, the effect of the presence of additional uro-
logical anomaly, age and sex on antibiotic resistance was also
examined.

Sterile urine samples taken from the patients were quanti-
tatively inoculated on 5% sheep blood agar and eosin meth-
ylene blue (EMB) agar media using 0.01 pL standard loop at
the Health Sciences University Ankara Kecioren Training and
Research Hospital Microbiology Laboratory and were incubat-
ed for 24-48 hours in an oven at 37°C. Pure colonies evaluated
as gram-negative were passaged into triple sugar iron (TSI),
Simmon’s citrate agar, urea, indole, and action media and
were identified according to fermentation of lactose and oth-
er sugars, indole production, urea hydrolysis and citrate use.
Identification of strains that could not be identified by this
method was performed with the VITEK 2 Compact (bioMer-
ieux, France) device in accordance with the manufacturer’s
instructions. Antibiotic susceptibilities were evaluated on Mu-
eller-Hinton agar by Kirby-Bauer disc diffusion method and
were evaluated in accordance with the data of the European
Committee on Antimicrobial (7).

Statistical Analysis

Statistical analysis was prepared with SPSS 22.0 (Statistical
Program Social Sciences) package program. First, in the evalu-
ation of the data, the demographic characteristics of the cases
included in the study, urinary tract infection types, recurrent
urinary tract infections, complaints and symptoms, urological
diseases, radiological imaging results, BUN, creatinine and CRP
results, and their distribution of resistance to antibiotics were
given. Then, the frequency and percentage of the patients’
resistance to antibiotics were evaluated according to their
year of presentation, sex, age, clinical and urological findings,
USG and voiding cystourethrography, and the results were
compared using chi-square, Yates correction or Fisher’s exact
test. In addition, the results of sex, year of admission, urologi-
cal disease and vesicoureteral reflux (VUR) rates according to
ESBL were evaluated with frequency and percentage, and the
results were compared using chi-square, Yates correction or
Fisher’s exact test. In terms of years of admission, the results
of the determination of the change in the resistance status
according to the applied antibiotics were also evaluated with
their frequency and percentages and were compared using
the chi-square, Yates correction or Fisher’s exact test. All sta-
tistical calculations were evaluated at 95% confidence interval
and at p< 0.05 significance level.
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Results

Of the 416 cases included in the study, 246 (59.1%) were
females and 170 (40.9%) were males (F/M= 1.44). Of the cases,
14 (3.4%) were in the neonatal period, 30 (7.2%) were younger
than one year, 196 (47.1%) were in the 1-5 years age range, and
176 (42.3%) were older than five years. Eighty-seven (20.9%)
patients were admitted in 2015, 104 (25%) in 2016, 83 (20%) in
2017, 64 (15.4%) in 2018, and 78 (18.8%) in 2019. Cystitis was
diagnosed in 295 (70.9%) cases, acute pyelonephritis in 107
(25.7%) and urosepsis in 14 (0.2%) cases. Thirty-one (7.4%) of
the cases had a history of recurrent UTI.

When comorbidities of the patients were investigated, 112
of the cases were evaluated with urinary USG and three with
MR-urography. Urinary cystourethrography was performed in
43 patients, and static kidney scintigraphy (TcDMSA) was per-
formed in 28 patients. Radiological imaging findings were nor-
malin 391 (94.5%) cases.VUR was detected in 43 cases (10.33%).
Of the cases detected to have VUR, 23 had grade | VUR, 13 had
grade Il VUR, five had grade lll VUR and two had Grade IV VUR.

Table 1. Change in antibiotic resistance between 2015 and 2020

Renal parenchymal scar was found in five cases (1.2%), uri-
nary stones in five cases (1.2%), ureteropelvic stenosis in three
cases (0.7%), hydronephrosis in three cases (0.7%), nephro-
calcinosis in three cases (0.7%), diverticula in the bladder in
three cases (0.7%), double collecting system in two cases
(0.5%), multicystic dysplastic kidney in one case (0.2%), horse-
shoe kidney in one case (0.2%), polycystic kidney in one case
(0.2%), renal hypoplasia in one case (0.2%), and renal hypo-
plasia in one case. One patient only had one kidney (0.2%) and
one patient had nutcracker syndrome (0.2%).

In laboratory examination of the patients, elevated serum
creatinine levels were found in seven (1.7%) cases, elevated
blood urea levels in six (1.4%) cases, and elevated serum C-re-
active protein levels in 33 (4.9%) cases.

While no antibiotic resistance was found in the antibiotic
susceptibility tests of 43 (10.3%) of the 416 subjects included
in the study, 139 (33%) had one antibiotic, 169 (40.6%) had 2-5
antibiotics and 65 (15.6%) had >5 antibiotics resistance.

2015 2016 2017 2018 2019

(+) n/N (%) (+) n/N (%) (+) n/N (%) (+) n/N (%) (+) n/N (%) p
Ampisilin 77/87 88.5% 84/104 80.8% 58/83 69.9% 30/64 46.9% 64/78 82.1% <0.001
Amikacin 2/79 2.5% 1/96 1.0% 0/83 0/57 0/77 0.384
AKA 21/83 253% 29/99 29.3% 14/79 17.7% 9/60 15.0% 18/76 23.7% 0.206
SAM 19/62 30.6% 22/78 28.2% 3/65 4.6% 0/50 2/49 4.1% <0.001
Gentamycin 15/86 17.4% 6/101 5.9% 2/79 2.5% 0/57 1/70 1.4% <0.001
Imipenem 0/79 0/96 0/75 0/56 0/67 -
Levofloxacin 0/60 0/77 0/56 0/37 0/52 -
Meropenem 0/84 0/89 0/77 0/59 0/72 -
Nitrofurantoin 25/81 30.9% 38/89 42.7% 19/74 25.7% 6/56 10.7% 19/67 284% 0.001
Norfloxacin 3/88 3.4% 0/73 0/56 0/66 0.054
Ofloxacin 5/58 8.6% 3/75 4.0% 2/54 3.7% 0/35 0/50 0.142
PiP 14/63 22.2% 6/79 7.6% 0/65 0/50 0/49 <0.001
PTZ 3/81 3.7% 4/97 4.1% 0/76 0/57 0/68 0.085
Cefazolin 26/86 30.2% 18/102 17.6% 13/79 16.5% 16/59 27.1% 30/75 40.0% 0.003
Cefepime 8/79 10.1% 7/88 8.0% 11/72 15.3% 6/54 11.1% 21/59 35.6% <0.001
Cefoxitin 9/78 11.5% 9/87 10.3% 11/71 15.5% 7/52 13.5% 22/56 39.3% <0.001
Cefotaxime 6/80 7.5% 7/88 8.0% 10/71 14.1% 5/52 9.6% 19/56 33.9% <0.001
Ceftazidime 7/64 10.9% 6/81 74% 10/66 15.2% 4/50 8.0% 20/48 41.7% <0.001
Ceftriaxone 7/83 84% 7/89 7.9% 9/74 12.2% 4/55 7.3% 19/65 29.2% <0.001
Cephalothin 9/64 14.1% 8/79 10.1% 10/57 17.5% 8/37 21.6% 20/50 40.0% <0.001
Cefuroxime 10/65 15.4% 10/80 12.5% 10/58 17.2% 8/37 21.6% 21/49 42.9% 0.002
Ciprofloxacin 2/76 2.6% 2/85 24% 0/69 0/51 0/63 0431
TMP/SMX 17/86 19.8% 23/101 22.8% 19/78 24.4% 19/56 33.9% 42/68 61.8% <0.001

AKA: Amoxicillin clavulanic acid, SAM: Ampisilin sulbactam, PiP: Piperacillin, PTZ: Piperacillin tazobactam, TMP/SMX: Trimethoprim-sulfamethoxazole.
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Table 2. Number and rate of extended spectrum beta-lactamase
(ESBL) positive K. pneumonia between 2015 and 2020

Years Positive number Positive %
2015 11 (17.7%)
2016 12 (19.4%)
2017 11 (17.7%)
2018 7 (11.3%)
2019 21 (33.9%)

Resistance

.20

— Cefazolin
Cefepime
Cefoxitin

== Cefotaxime
Ceftazidime
Ceftriaxone
Cephalotin
Cephuroxime

2015 2016 2017 2018 2019

Table 3. Change in cephalosporin resistance over the years.

As seen in Table 1, a statistically significant difference was
found in the rates of resistance development against drugs in
K. pneumoniae including resistance to ampicillin (p< 0.001),
sulbactam ampicillin (SAM) (p< 0.001), gentamicin (p< 0.001),
nitrofurantoin (p< 0.001), piperacillin (PIP) of K. pneumoniae by
year of application (p< 0.001), cefazolin (p< 0.003), cefepime
(p< 0.001), cefoxitin (p< 0.001), cefotaxime (p< 0.001), cef-
tazidime (p< 0.001), ceftriaxone (p< 0.001), cephalothin (p<
0.001), cefuroxime (p< 0.002), and trimethoprim-sulfameth-
oxazole (TMP/SXT) (p< 0.001). While there was a decrease in

the resistance rates against ampicillin, SAM, gentamicin, nitro-
furantoin and PIP by years, an increase was observed in the
resistance rates against cefazolin, cefoxitin, cephalothin, ce-
furoxime, cefotaxime, ceftazidime, ceftriaxone, cefepime and
TMP-SXT. There was no statistically significant difference in
the resistance rates of amoxicillin clavulanate (AKA), amikacin,
levofloxacin, norfloxacin, ofloxacin, ciprofloxacin, piperacillin
tazobactam, imipenem and meropenem by years.

Table 2 shows the changes in extended-spectrum be-
ta-lactamase (ESBL) resistance rates between years. There was
a statistically significant increase in ESBL resistance, especially
in 2019 (p< 0.001).

As can be seen in Table 3, due to the increase in ESBL re-
sistance, a significant increase in resistance to cephalosporins
was observed, especially in 2019.

No statistically significant correlation was observed be-
tween ESBL and sex, but ESBL resistance was found to be sta-
tistically significantly higher in cases with VUR (p< 0.001) and
other urological diseases (p< 0.04) as seen in Table 4.

As seen in Table 5, as a result of univariate logistic regres-
sion analysis, anatomical pathology on USG (OR= 4.663, 95%
Cl=2.659-8.180, p< 0.001), urological disease (OR= 2.765, 95%
Cl= 1.146-6.674, p= 0.024), presence of recurrent UTI (OR=
2.563, 95% Cl= 1.120-5.865, p= 0.026), and vesicourethral
reflux (OR= 12.613, 95% Cl= 6.298-25.259, p< 0.001) were
found to be effective on ESBL resistance. Anatomical pathol-
ogy on USG increases the risk of ESBL resistance 4663 times,
urological disease 2765 times, recurrent UTI 2563 times and
vesicourethral reflux 12.613 times. As a result of the univari-
ate logistic regression analysis, the factors with p< 0.25 were
included in the multivariate logistic regression analysis. The
enter model was applied in multivariate logistic regression
analysis. According to the results of multivariate logistic re-
gression analysis and to the results of the established model,
VUR (OR= 11.537, 95% Cl=4.249-31.325, p< 0.001) was found
to be effective on ESBL resistance. Presence of VUR increases
the risk of ESBL resistance 11.537 times.

Table 4. Relation between ESBL resistance and sex, VUR and urological disease

Extendes spectrum beta-lactamase
Positive (n=62) Negative (n=354)
n (%) n (%) p
Male 23 (37.1%) 147 (41.5%)
Sex 0.513
Female 39 (62.9%) 207 (58.5%)
Absent 54 (87.1%) 336 (94.9%)
Urological disease 0.040
Present 8 (12.9%) 18 (5.1%)
Absent 37 (59.7%) 336 (94.9%)
VUR <0.001
Present 25 (40.3%) 18 (5.1%)
ESBL: Extended spectrum beta lactamase, VUR: Vesicourethral reflux.
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Table 5. Results of univariate and multivariate logistic regression analysis regarding all possible factors that could be effective on cases in whom

pathological findings were detecetd on CT

Univarite logistic regression Multivariate logistic regression

Wald p OR %95 GA Wald p OR %95 GA
Age, year 3.070 0.080 0.941 (0.880-1.007) 1.584 0.208 0.952 (0.882-1.028)
Sex (ref: female) 0427 0513 1.204 (0.690-2.102) - - - -
USG 28.839 <0.001 4.663 (2.659-8.180) 1.622 0.203 1.716 (0.747-3.942)
Zf;:?ece of urological 5121 0.024 2765 (1.146-6.674) 0327 0567 0725 (0241-2.181)
Recurrent UTI 4.962 0.026 2.563 (1.120-5.865) 1431 0.232 0.518 (0.176-1.523)
UTl type (ref: cystititis) 1.723 0.189 2.521 (0.623-10.023) 0425 0514 1.717 (0.338-8.713)
VUR 51.169 <0.001 12,613 (6.298-25.259) 23.028 <0.001 11.537 (4.249-31.325)
Wald: Test statistics, OR: Hazard radio.
Statistically significant p-values are in bold.
USG: Ultrasonography, UTI: Urinary tract infection, VUR: Vesicouretral reflux.

Discussion

There may be differences in patient diversity in each geo-
graphical region, and antibiotic resistance rates vary depend-
ing on factors such as patient compliance with treatment and
previous antibiotic choices. For this reason, it is necessary to
conduct regional studies on antibiotic resistance rates in order
to prevent the development of resistance.

In this study, the rate of resistance to nitrofurantoin was
found to be 25.7%. In the literature, the resistance rate of
K. pneumoniae to nitrofurantoin has been reported between
10-23% (8). The fact that the drug is prescribed frequently, not
used properly and preferred in the treatment of long-term
UTI prophylaxis explains the high rate of resistance to nitro-
furantoin in this study. Determining the drug to be used in
UTI prophylaxis according to the results of frequently updated
regional antibiotic resistance studies will both increase the ef-
ficacy of the treatment and decrease resistance rates.

The resistance rates of patients with urogenital anomalies
to cephalosporins (cefepime, cefoxitin, cefuroxime, cepha-
lothin, cefotaxime, ceftazidime and ceftriaxone) were found
to be statistically significantly higher than patients with un-
complicated UTI (p< 0.04). Again, the rates of resistance to
piperacillin, piperacillin/tazobactam, cephalosporins and
TMP-SXT in patients with VUR were found to be statistically
significantly higher than patients without VUR (p< 0.001). It is
known that the presence of urogenital anomaly and VUR in-
creases the risk of UTI (9,10). Observation of high cephalospor-
in resistance in patients with urogenital anomaly or VUR who
have frequent UTls in our study, and similarly, higher cepha-
losporin resistance in patients with recurrent UTIs emphasize
the importance of the role of wrong or ineffective treatment
approaches in the development of resistance. It was also an
expected result that more resistance was observed in VUR
patients against TMP-SMX, one of the most frequently used

agents in our region for antibiotic prophylaxis. It is necessary
to carry out studies on the effectiveness of regional prophy-
laxis in these patients to prevent complications.

In our study, it was determined that the resistance to ceph-
alosporins increased significantly in 2019, and there was a
statistically significant difference in the rate of resistance de-
velopment between years. Cephalosporins are the agents of
choice for both upper respiratory tract infections and pneu-
monias, which explains antibiotic resistance. Failure to choose
broad-spectrum cephalosporins in the selection of antibiotics
in upper respiratory tract infections may reduce these resist-
ance rates. Again, the increase in resistance in 2019 shows that
there can be a significant increase in resistance in a short time
like a year. Therefore, antibiotic resistance studies should be
performed at frequent intervals.

In our study, the rate of infection with ESBL (+) K. Pneu-
moniae was observed significantly in 2019, which correlated
with a statistically significant increase in resistance to ceph-
alosporins. In our country, third generation cephalosporins
are preferred for parenteral treatment in children hospitalized
with bacterial infections such as upper respiratory tract infec-
tion, lower respiratory tract infection, urinary tract infection,
and meningitis (11). Cephalosporin group drugs are frequent-
ly prescribed to outpatients (11). For this reason, all branch-
es should avoid broad-spectrum antibiotics in the first step,
and antibiotic studies should be carried out at least not in the
branch but hospital-wide.

Reducing unnecessary hospitalization is another factor
that will reduce antibiotic resistance. Many studies indicate
that the efficacy of oral or intravenous therapy is similar. The
criterion that will determine whether a patient will receive in-
patient or outpatient treatment is the patient’s clinic. If the pa-
tient is incompatible with oral therapy, vomits, has a compli-
cated UTI, is dehydrated or has a septic appearance, inpatient
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IV therapy will be appropriate (5). In a similar regional study,
EBSL positivity rate has been found to be 18%, and oral gen-
tamicin and amikacin treatment for Klebsiella-induced UTI has
been reported as a suitable option for outpatient treatment
in children with good oral intake. Again, in the same study,
carbapenem sensitivity has been found to be 100% similar to
our study (12). However, it has been reported in the literature
that serious resistance to carbapenems can develop with the
effect of increased carbapenemases (13).

Klebsiella pneumoniae infections are also an important cause
of hospital-acquired infections. It has been reported in the liter-
ature that biofilm-forming bacteria such as Klebsiella develop
antibiotic resistance more rapidly (14). Measures to be taken to
prevent hospital-acquired infections will also reduce the devel-
opment of resistance against Klebsiella pneumoniae.

It has also been reported in the literature that the efficacy
of blueberry in the prophylaxis of recurrent UTls is similar to
trimethoprim and is safe (5). If prophylaxis can be done with
non-antibiotic agents, it is another alternative that can reduce
resistance especially to antibiotics used in prophylaxis. How-
ever, more work is needed in this regard.

The shortcomings of our study are as follows: Since there
was no pediatric intensive care unit in our hospital and there
were no hospital-acquired Klebsiella infections in our study,
the resistance rates may have been found to be lower than
they were. The absence of resistance to imipenem and mero-
penem in our study was attributed to the lack of pediatric in-
tensive care in our hospital, the fact that most of the patients
included in our study did not have a long-term hospitaliza-
tion history, and urethral catheterization was not applied. In
addition, the fact that carbapenems are not the first choice
in empirical treatment explains the absence of resistance to
carbapenems and shows that resistance rates may decrease if
empirical and unnecessary use of cephalosporins is avoided.

Conclusion

Significant development of resistance against Klebsiella
pneumoniae has been observed over the years. Along with
the increase in ESBL resistance, the increase in resistance es-
pecially to cephalosporin group antibiotics was evident. ESBL
resistance was more common in patients with VUR and uro-
genital anomalies. Conducting local antibiotic susceptibility
studies and updating these results periodically will guide the
effective treatment of urinary tract infections in children and
the choice of empirical antibiotics.
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