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ORIGINAL ARTICLE

INVESTIGATION OF ANTIBIOTIC RESISTANCE RATES OF
BACTERIA CAUSING URINARY SYSTEM INFECTION

Uriner Sistem Enfeksiyon Etkeni Bakterilerin Antibiyotik Direng
Oranlarinin Arastirilmasi

Fatih Mehmet AKILLI", Beste AKILLI?, Bilgehan ERGAN?

ABSTRACT

Objective: Urinary tract infection (UTI) is a prevalent health concern globally. The objective of this study was
to evaluate the frequencies of pathogens associated with UTI and their antimicrobial susceptibility patterns,
as well as extended-spectrum beta-lactamase (ESBL) rates.

Material and Methods: Urine culture results between January 2023 and December 2023 were examined
retrospectively. Additionally, variables such as age, sex, and medical department were documented. The
study included patients aged 18 years or above with pathogenic bacterial growth in their urine cultures.
The identification of bacteria and their antibiotic susceptibility was conducted using conventional methods
or the VITEK2-Compact system.

Results: Of 3135 urine samples considered to be causative agents were evaluated. 2495 Escherichia coli,
404 Klebsiella spp., 117 Proteus mirabilis, 57 Pseudomonas spp., 19 Acinetobacter spp., and 43 other en-
terobacterales members were detected. ESBL positivity rates were found to be for E. coli 14.9% and for
Klebsiella spp. 23.2%. Resistance rates of hospital-acquired infection agents were found to be significantly
higher than community-acquired. More than 90% susceptibility to carbapenems and aminoglycosides has
been detected.

Conclusion: It is beneficial to be aware of the evolution of antibiotic resistance over time, particularly when
embarking on empirical therapy. The elevated level of quinolone resistance in hospital-acquired infections
can be attributed to its utilisation for a multitude of indications, including pneumonia, gastroenteritis, and
urinary tract infections. Our findings indicate that ciprofloxacin, trimethoprim-sulfamethoxazole, and am-
picillin are unsuitable for the empirical treatment of UTIs, while nitrofurantoin and fosfomycin represent
rational options. We believe that these data will shed light on empirical treatments in our hospital.
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OZET

Amag: idrar yolu enfeksiyonu (IYE) yaygin kiiresel bir saglik sorunudur. Bu calismada amacimiz, hastane
kokenli ve toplum kokenli Gropatojenlerin sikliklarini ve antimikrobiyal duyarlilik paternlerinin yani sira ge-
nislemis spektrumlu beta-laktamaz (GSBL) oranlarini arastirmaktir.

Gereg ve Yontemler: Ocak 2023 ve Aralik 2023 tarihleri arasindaki hastalara ait idrar kiltiir sonuglari retros-
pektif olarak incelenmistir. Yas, cinsiyet ve drnegin génderildigi bolim arastirilmigtir. Calismaya, idrar kiltir-
lerinde Ureyen ve etken olarak degerlendirilen 18 yas ve Uzeri hastalara ait kiltir sonuglari dahil edilmistir.
Bakterilerin tanimlanmasi ve antibiyotik duyarhliklari geleneksel yéntemler ve VITEK2-Compact sistemi kul-
lanilarak gergeklestirilmistir.

Bulgular: Etken kabul edilen 3135 Gram negatif Giropatojen irdelenmistir. 2495 Escherichia coli, 404 Kleb-
siella spp., 117 Proteus mirabilis, 57 Pseudomonas spp., 19 Acinetobacter spp. ve 43 diger enterobacterales
Uyeleri tespit edilmistir. GSBL pozitiflik oranlari E. coli igin %14,9 ve Klebsiella spp. igin %23,2 olarak bulun-
mustur. Hastane kokenli enfeksiyon etkenlerinin direng oranlari toplum kdkenlilere gore anlamli derecede
yuksek bulunmustur. Karbapenemlere ve aminoglikozidlere karsi %90'dan fazla duyarllik tespit edilmistir.
Sonug: Hastane kaynakli enfeksiyonlarda yiiksek kinolon direnci seviyesi, pndmoni, gastroenterit ve idrar
yolu enfeksiyonlari dahil olmak tzere ¢ok sayida endikasyonda kullaniimasina baglanabilir. Bulgularimiz,
siprofloksasin, trimetoprim-siilfametoksazol ve ampisilinin iYE'lerin ampirik tedavisi icin uygun olmadigini,
nitrofurantoin ve fosfomisinin ise rasyonel segcenekler oldugunu gostermektedir. Bu verilerin hastanemizde-
ki IYE ampirik tedavilerine isik tutacagina inaniyoruz.

Anahtar Kelimeler: Antibiyotikler; Escherichia Coli; idrar Yolu Enfeksiyonlari; Gsbl; Klebsiella Spp.
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INTRODUCTION

One of the most common bacterial infections is urinary
tract infection (UTI). There are an estimated about
200 million cases documented globally each year
(1). In over 95% of cases of urinary tract infection, a
monobacterial infection is observed, with a higher
prevalence in females except during the first three
months of life (2). The presentation of UTI can range
from a relatively mild form, such as cystitis, to a more
severe and potentially life-threatening condition like
urosepsis (3). Additionally, the spectrum of pathogens
responsible for UTI can vary significantly, particularly
depending on geographical location. It is of paramount
importance to select an appropriate antibiotic that is
efficacious against the causative organism to treat UTI
(4).

Developing bacterial resistance mechanisms also
presents a challenge to the treatment of these
infections. One of the crucial benchmarks in the
stewardship of antimicrobial resistance is the
implementation of a treatment policy in accordance
with the findings of antibiotic susceptibility tests (5).
As a consequence, inadequate treatment is delivered,
the requirement for empirical treatment modifications
arises and hospitalisation periods are extended.
Furthermore, the necessity for empirical treatments
increases costs, while morbidity and mortality rates
also rise (6).

While urinary tract infections (UTIs) are typically
caused by a single bacterium, other common and
isolated bacteria may also be involved. These include E.
coli, Klebsiella spp., Pseudomonas spp., Proteus spp.,
Enterobacter spp., enterococci and staphylococci (7).
The inappropriate and/or improper utilisation
of antibiotics renders the treatment of UTIs an
increasingly challenging endeavour (8). Frequently,
antibiotics are initiated empirically, yet this approach
may not be as effective as previously thought. The
primary challenge in achieving successful empiric
UTI therapy is the emergence of antibiotic-resistant
bacteria. This resistance can be intrinsic, acquired
or clinical. The prevalence of antibiotic-resistant
bacteria is likely to be exacerbated by factors such
as poor patient compliance and the utilisation of an
inappropriate diagnostic approach. In order to select
an appropriate antibiotic regimen, it is essential to
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implement a resistance surveillance programme. The
European urology guideline states that antibiotics with
resistance above certain rates are not suitable for use
in empirical treatment (9,10).

There are limited number of studies on antibiotic
susceptibilities of urinary tract infectious agents in
the region where our hospital is located. The aim of
this study was to determine the distribution of Gram-
negative microorganisms, causative bacteria and
antibiotic resistance rates of community-acquired (CA)
and hospital-acquired (HA) UTIs by retrospectively
analysing urine culture results.

MATERIAL AND METHODS

The study was conducted in the Ankara province,
which is a metropolitan city located in the capital of
Turkey. The hospital is a tertiary-level training and
research facility with a bed capacity of 625. It serves a
population of approximately 1 million, with an annual
average of 250,000 emergency admissions. Urine
specimens sent to the microbiology laboratory of
Sincan Training and Research Hospital between January
2023 and December 2023 from a range of wards, out
patient clinics and intensive care units with evidence of
pathogenic bacteria growth were included in the study.
The culture results were analyse using the laboratory
information system. The inclusion criteria were as
follows: the subject must have been at least 18 years
of age, the urine cultures must have been performed in
the laboratory, and there must have been pathogenic
growth in the culture results. Patients with culture
requests but no growth, and those with growth but
for whom typing could not be performed for example,
due to the presence of fungal or other anaerobic
bacterial growths (anaerobic culture is not conducted)
or polymicrobial growths—were excluded from the
study. In instances of recurrent growths, the result of
the initial sample was taken into consideration. The
antibiotic susceptibility results of the microorganisms
were categorised according to gender, age, outpatient
and inpatient status. The susceptibility rates of
the antibiotics (amikacin, ampicillin, amoxicillin/
clavulanicacid, ceftriaxone, ceftazidime, ciprofloxacin,
fosfomycin, gentamicin, meropenem, ertapenem,
nitrofurantoin, piperacillin/tazobactam, trimethoprim/
sulfamethoxazole) (Bioanalyse, Turkey) were recorded.
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Developing in the community or occur within the first
48 hours of hospitalization are defined as community-
acquired UTIs (11). A quantitative analysis of the
urine samples was conducted on both blood agar and
eosin methylene blue (EMB) agar media, employing
a sterile inoculation loop. The samples were then
incubated in an aerobic environment at 37°C for a
duration of 24 hours. Samples with bacterial growth of
10%fu/ml and above; Identification of lower numbers
of microorganisms thought to be causative and
antibiotic susceptibility tests were performed, taking
into account characteristics such as the number of
breeding colonies, the number of species, the presence
of leukocytes in the urine sample, and the clinical
condition of the patient (12). Isolated bacteria Gram
staining, catalase test, oxidase test, carbohydrate and
citrate use. Bacterial typing and susceptibility testing
were conducted using conventional disc diffusion and
an automated VITEK 2 Compact system (bioMerieux,
Marcy-I'Etoile, France). The results of the antibiotic
susceptibility tests were evaluated in accordance with
the recommendations of the European Committee
on Antimicrobial Susceptibility Testing (EUCAST). The
production of extended-spectrum beta-lactamases
(ESBL) was determined through the utilisation of a
double disk synergy test and the Vitek2 automated
system (13). The study was approved by Ankara
Bilkent City Hospital (Decision no. - TABED 1-24-
574). The study was conducted in accordance with
the 1964 Declaration of Helsinki and its subsequent
amendments or similar ethical standards.

Statistical Analysis
The data were analysed statistically using IBM SPSS
Statistics 25 (IBM Corp. Released 2017. IBM SPSS
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Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.). The data were expressed as numbers and
percentages in accordance with the Fisher exact test.
In the analysis of the results, the Fisher exact test and
the chi-square test were employed, and values with
a p-value of less than 0.05 were considered to be
statistically significant.

RESULTS

In our study, 3,135 urine samples, determined to be the
causative agent and sent to our laboratory from various
outpatient clinics and services, and for which antibiotic
susceptibility tests were performed, were evaluated.
Of the total number of samples studied, 77.9% (2,442)
were from female patients and 22.1% (693) were from
male patients. The median age was found to be 43.1
+ 16.3 (range: 0-95) years. A total of 2,869 (91.5%) of
the urinary tract infections were determined to be CA,
while 266 (8.5%) were determined to be HA. A single
bacterium was isolated in all samples. The distribution
of the factors according to clinics and at the bacterial
level is shown in Table 1. It has been demonstrated that
there is a statistically significant increase in resistance
to all antibiotics except meropenem, ertapenem,
amikacin and gentamicin in HAls compared to CAls.
Antibiotic susceptibility rates of Enterobacterales
species in CA and HAIs are shown in Table 2. ESBL
positivity rates were found to be 14.9% and 23.2% for
E.coli and Klebsiella spp, respectively.

DISCUSSION

UTIs are among the top infections that occur both
in the hospital and in the community (14). The
importance of these infections is increasing due to high
recurrence rates and increasing antibiotic resistance in

Table 1. Distribution of bacteria causing urinary system infections according to clinics and distribution of bacteria

caused by CA-HA

Clinics N Bacteria CA-UTI (N=2869) HA-UTI (N=266)
Urology 1040 E.coli 2381(%82.9) 114
Gynecological Diseases 703 Klebsiella spp. 308(%10.7) 96
Pediatry 490 Proteus spp. 99(%3.4) 18
Internal Medicines 478 Pseudomonas spp. 32(%1.1) 25
Urgent 105 Acinetobacter spp. 13(%0.4) 6

ICU 122 Others enterobacterales 36(%1.2) 7
Others 197

ICU:Intensive care units CA:Community acquired HA:Hospital acquired UTI:Urinary tract infection
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Table 2. Antibiotic susceptibility rates of Enterobacterales species (%)

Antibiotics CA Infection Susceptibility (%)  HA Infection Susceptibility (%) Total Susceptibility (%) p
Ampicillin %34.1 %8.2 %31,5 <0.001
0, 0, 0,
AMC %57.1 %11.2 %52.5 <0.001
Ceftazidime %74.2 %28.5 %69.6 <0.001
Ceftriaxone %73.8 %25.8 %69 <0.001
Nitrofurantoin (for E.coli) %98.4 %73.6 %95.9 <0.001
Fosfomycin (for E. coli) %97.1 %14.3 %88.8 <0.001
Ciprofloxacin %82 %36 %77.4 <0.001
Amikasin %99.2 %74.3 %96.7 <0.001
.. 0,
Gentamicin %94 %64.9 %91.8 <0.001
TMP-SXT %74.1 %38.3 %70.5 <0.001
0 0,
26 %61.9 %53.9 %61 <0.001
Meropenem %99.4 %89.8 %98.4 <0.001
Ertapenem %96.4 %86.4 %95.4 <0.001

AMC:Amoxicillin-clavulanate; TZP:Piperacillin-tazobactam; TMP-SXT:Trimethoprim-sulfamethoxazole

isolated bacteria (15). The gold standard method
in the diagnosis of UTI is culture (16). Culture and
antibiogram procedures complete at least two days,
which leads to the application of empirical treatment.
To ensure the appropriate selection of antibiotics for
empirical treatment, it is essential that each region and
each centre conducts regular monitoring of the agent
distribution and antibiotic resistance status (17). The
most common cause of CAand HA UTlIs in all age groups
is Gram-negative bacteria, and the most frequently
isolated agent is E.coli (50-90%), followed by Klebsiella
pneumoniae. In a study, four-year urinary system
infection agents were analyzed and Enterobacterales
species were detected in 73.7% of urine cultures with
bacterial growth. The most frequently isolated agent
was E. coli (55.6%), while the second most frequently
isolated agent was identified as K. pneumoniae
(14.2%) (18). Similarly, in our study, Enterobacterales
species were isolated as the causative agent from the
majority of the samples. Of these, 82.9% were E.coli
and 10.7% were Klebsiella spp. While the rate of E. coli
is decreasing in HAls, the rate of Klebsiella spp. has
increased.

In a study, CAls were detected E. coli (58.2%), Klebsiella
spp. (10.8%) and E. faecalis (6.7%); In HAI, E. coli (47%),

E. faecalis (9.4%), P. aeruginosa (6.6%) were detected
(19). When the distribution of bacteria causing UTIs was
examined in other studies investigating the prevalence
of HAls, the first place was; E. coli and Enterococcus
faecium (20,21).

In our study, the HAl agent ranking was made for Gram
negatives, and results similar to the literature were
found. This shows that although resistance rates may
change over the years, there is no significant change in
the bacterial species that cause HAls.

In our study, general antibiotic resistance rates of
Enterobacterales strains were found as ampicillin
31.5%, AMC 52.5%, ceftriaxone 69%, TMP-SXT
70.5%, ciprofloxacin 77.4%, aminoglycoside >90%
and carbapenem >95%. E. coli, the most common
causative agent of UTls, was 3% for fosfomycin and 2%
for nitrofrontain. In a study evaluating E. coli isolates
grown in urine culture, these rates were found to be
4% for fosfomycin and 4% for nitrofurantoin, which
is compatible with our study (22). In addition, in our
study, it was found that antibiotic susceptibilities of
Enterobacterales species were lower in HAls compared
to CAls. The existence of susceptibility limit values for
in uncomplicated urinary tract infections for fosfomycin
should be taken into consideration when using it in
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empirical treatment.

In a study conducted with enteric bacteria grown in
urine cultures, resistance to amikacin, gentamicin,
and imipenem was not reported. In a study
revealing antibiotic resistance rates in ESBL-positive
Enterobacterales isolates, the resistance rate was
found to be 0.3% for imipenem and 3.5% for amikacin
(12,23). In our study, the antibiotics with the lowest
resistance rates in Enterobacterales species were
ertapenem (5%), meropenem (2%), amikacin (3%) and
gentamicin (8%).

The results of our study indicate that the prevalence
of antibiotic resistance among the bacteria commonly
associated with UTls is relatively high. A review of the
literature reveals that studies have reported results
that are consistent with our findings in the context
of E. coli bacteria (5,7,12). In conclusion, there is
overwhelming evidence that the implementation
of antimicrobial stewardship programmes in our
country, which have been in place for approximately
20 vyears, is of significant benefit and should be
expanded. However, individual reports have indicated
discrepancies in regional antibiotic susceptibility
rates. It is recommended that clinicians consider both
international guidelines and local antibiotic resistance
rates, particularly when making decisions regarding
the empirical treatment of urinary tract infections.
There sults of our study indicate that ciprofloxacin,
co-trimoxazole, and ampicillin are not recommended
for the empirical treatment of UTls. Conversely, there
is evidence that indicates that nitrofurantoin and
fosfomycin are effective pharmaceutical agents that
warrant further consideration.

It appears that, in addition to the elevated resistance
rates observed in relation to frequently prescribed
drugs in outpatient settings, increased resistance rates
have also been documented in relation to antibiotics
such as piperacillin-tazobactam, carbapenem and
aminoglycoside group antibiotics employed in inpatient
settings (24,25). This illustrates the significance of
adaptingthe course of treatmentin accordance with the
results of the culture test. Quinolone resistance rates
in HA infectious agents were found to be significantly
higher than CA ones (24-26). This is due to the use
of quinolones for many reasons such as pneumonia,
gastroenteritis, and urinary tract infections.
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The increasing prevalence of extended-spectrum beta-
lactamases (ESBLs) represents a further challenge in
the management of urinary tractinfections (UTls). A
study conducted in our country revealed that ESBL
positivity was 50.5% in HA UTIs caused by E. coli
and 38.2% in CA UTIs (27). A review of the literature
reveals considerable variation in the rates of resistance
observed in different regions of the world. One such
study, conducted at multiple centres in China, reported
a 37.2% ESBL positivity rate, which is comparable to
our own findings (28). The rising prevalence of ESBLs
represents a significant concern in the management of
UTls. The discrepancy in ESBL rates has been linked to
numerous factors (28). For instance, the inappropriate
utilisation of antibiotics and their accumulation in
wastewater may be associated with anthropogenic
influences, such as agricultural and livestock practices.
Prolonged exposure to antibiotics among inpatients
may also have contributed to the observed high
resistance rates.

In our study, the resistance rate of cephalosporins was
found to be approximately 30%. Our country isincluded
in The Central Asian and European Surveillance of
Antimicrobial Resistance network (CESAR) and provides
regular data. Antimicrobial resistance surveillance in
Europe 2023 according to 2021 data Third-generation
cephalosporin (cefotaxime, ceftriaxone, ceftazidime)
resistance rates about 50% (29). Another studied show
that resistance was detected against the antibiotics
cefixime (38.2%), ceftriaxone (34.2%), ceftazidime
(32.3%), and cefepime (29.6%) (30).

The limitations of our study are as follows: 1. The
study is retrospective in nature. 2. The study is single-
centred. 3. The study does not include anaerobes in
bacterial classes. 4. The study lack ssusceptibility
results for fungal infections.

CONCLUSION

It is very important to reveal the change in antibiotic
resistance over time, especially when starting empirical
treatment. We believe that these results will shed light
on empirical treatments.

Acknowledgment
The authors declare that they have no conflict of
interest to disclose.



AKILLI et al.
Antibiotic susceptibility uropathogens

REFERENCES

1. Mancuso G, Midiri A, Gerace E, Marra M, Zummo S, Biondo C.
Urinary Tract Infections: The Current Scenario and Future Prospects.
Pathogens. 2023;12(4):623.

2. Czajkowski K, Bros-Konopielko M, Teliga-Czajkowska J. Urinary
tract infection in women. Prz Menopauz. 2021;20(1):40-7.

3. Wagenlehner FME, Bjerklund Johansen TE, Cai T, Koves B, Kranz J,
Pilatz A, et al. Epidemiology, definition and treatment of complicated
urinary tract infections. Nat Rev Urol. 2020;17(10):586-600.

4. Mengistu DA, Alemu A, Abdukadir AA, Mohammed Husen
A, Ahmed F, Mohammed B. Incidence of urinary tract infection
among patients: systematic review and meta-analysis. Inquiry.
2023;60:469580231168746.

5. Suzuk S, Kaskatepe B, Avcikigik H, Aksaray S, Basustaoglu
A. CLSI'dan EUCAST'e gegiste Uriner sistem enfeksiyonu
izolatlarinin antibiyotik duyarliliklarinin
karsilagtiriimasi. Mikrobiyol Bul. 2015;49(4):494-501.

6. Goettsch W, van Pelt W, Nagelkerke N, Hendrix MG, Buiting

etkeni Escherichia coli

AG, Petit PL, et al. Increasing resistance to fluoroquinolones in
Escherichia coli from urinary tract infections in the Netherlands. J
Antimicrob Chemother. 2000;46(2):223-8.

7. Mert D, Ceken S, Ertek M. idrar yolu enfeksiyonlarinda kiltiirden
izole edilen bakteriler ve antibiyotik duyarhliklari. Turk Hij Den Biyol
Derg. 2020;77(1):25-32.

8. Baran C, Kuglkcan A. Antimicrobial susceptibility of bacteria
isolated from urine cultures in Southern Turkey. Curr Urol.
2022;16(3):180-4.

9. Tandogdu Z, Wagenlehner FME. Global epidemiology of urinary
tract infections. Curr Opin Infect Dis. 2016;29(1):73-9.

10. Morel CM, de Kraker MEA, Harbarth S; Enhanced Surveillance
Expert Consensus Group (CANSORT-SCI). Surveillance of Resistance
to New Antibiotics in an Era of Limited Treatment Options. Front
Med (Lausanne). 2021;8:652638.

11. Kabugo D, Kizito S, Ashok DD, Graham KA, Nabimba R, Namunana
S, et al. Factors associated with community-acquired urinary tract
infections among adults attending assessment centre, Mulago
Hospital Uganda. Afr Health Sci. 2016;16(4):1131-42.

12. Gelikbilek N, Gézalan A, Ozdem B, Kirca F, Agikgdz ZC. Ayaktan
bagvuran hastalarin idrar kiltlrlerinde Uretilen Enterobacteriaceae
izolatlarinda genislemis spektrumlu beta-laktamaz tiretimi: Yedi yillik
izlem sonuglari. Mikrobiyol Bul. 2015;49(2):259-65.

13. The European Committee on Antimicrobial Susceptibility Testing
(EUCAST). Breakpoint tables for interpretation of MICs and zone
diameters. Version 12.0, 2022. Available from: https://www.eucast.
org.

14. Cagan Aktas S, Genger S, Batirel A, Haciseyitoglu D, Ozer S. CLSI

Bozok Tip Derg 2025;15(2):155-161
Bozok Med J 2025;15(2):155-161

ve EUCAST onerilerine gore genislemis spektrumlu beta-laktamaz
Ureten Escherichia coli idrar izolatlarinda fosfomisin duyarhhg.
Mikrobiyol Bul. 2014;48(4):545-55.

15. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. Urinary
tract infections: epidemiology, mechanisms of infection and
treatment options. Nat Rev Microbiol. 2015;13(5):269-84.

16. Calgin M, Cetinkol Y, Erdil A. Ordu ilinde cocuklarin idrar
orneklerinden izole edilen bakteriler ve antibiyotik direng oranlari.
Bozok Tip Derg. 2017;7(1):64-9.

17. Budak S, Sari U, Aksoy E, Karakege E, Aydemir H, Guirkok Budak G,
et al. Uriner sistem enfeksiyonlarina yol acan bakterilerin dagilimi ve
Escherichia coli igin antibiyotik direng oranlarinin incelenmesi. Yeni
Uroloji Derg. 2015;10(1):23-6.

18. Duran H, Ceken N, Kula Atik T. idrar kiiltiriinden izole edilen
Escherichia coli ve Klebsiella pneumoniae suslarinin antibiyotik
direng oranlari: Dort yillik analiz. Ankem Derg. 2020;34(2):41-7.

19. Mancini A, Pucciarelli S, Lombardi FE, Barocci S, Pauri P, Lodolini S.
Differences between community- and hospital-acquired urinary tract
infections in a tertiary care hospital. New Microbiol. 2020;43(1):17-
21.

20. Ozgetin M, Saz EU, Karapinar B, Ozen S, Aydemir S, Vardar F.
Hastane enfeksiyonlari; sikligi ve risk faktorleri. Cocuk Enf Derg.
2009;3(2):49-53.

21. Karahocagil MK, Yaman G, Goktas U, Stinnetgioglu M, Gikman A,
Bilici A, et al. Hastane enfeksiyon etkenlerinin ve direng profillerinin
belirlenmesi. Van Tip Derg. 2011;18(1):27-32.

22. Avcioglu F, Behget M. Uriner sistem enfeksiyonu etkeni
Escherichia coli izolatlarinin gesitli antibiyotiklere direng oranlarinin
degerlendirilmesi. Turk Mikrobiyol Cemiy Derg. 2020;50(3):172-7.
23. Dogan M, Aydemir O, Feyzioglu B, Baykan M. Cocuklarin idrar
orneklerinden izole edilen bakteriler ve antibiyotik duyarhhklari.
Ankem Derg. 2013;27(4):206-12.

24. Niranjan V, Malini A. Antimicrobial resistance pattern in
Escherichia coli causing urinary tract infection among inpatients.
Indian J Med Res. 2014;139(6):945-8.

25. Gul A, Gurbuz E. Microorganisms and antibiotic susceptibilities
isolated from urine cultures. Arch Ital Urol Androl. 2020 Jun 24;92(2).
26. Gozel MG, Hekimoglu CH, Gozel EY, Batir E, McLaws ML, Mese
EA. National infection control program in Turkey: the healthcare-
associated infection rate experiences over 10 years. Am J Infect
Control. 2021;49(7):885-92.

27.Koksall, Yilmaz G, Unal S, Zarakolu P, Korten V, Mulazimoglu L, et
al. Epidemiology and susceptibility of pathogens from SMART 2011-12
Turkey: evaluation of hospital-acquired versus community-acquired
urinary tract infections and ICU- versus non-ICU-associated intra-
abdominal infections. J Antimicrob Chemother. 2017;72(5):1364-72.



AKILLI et al.
Antibiotic susceptibility uropathogens

28. Quan J, Dai H, Liao W, Zhao D, Shi Q, Zhang L, et al. Etiology
and prevalence of ESBLs in adult community-onset urinary tract
infections in East China: A prospective multicenter study. J Infect.
2021;83(2):175-81.

29. European Centre for Disease Prevention and Control (ECDC).
Antimicrobial resistance surveillance in Europe 2023-2021 data.
ECDC; 2023. Available from: https://www.ecdc.europa.eu/en/
publications-data/antimicrobial-resistance-surveillance-europe-
2023-2021-data.

30. Mawa |, Mazumder PK, Barua R, Roy B. Antimicrobial resistance
pattern of bacterial isolates in urine of the children suffering from
UTI. IAHS Med J. 2022;4(2):17-23.

Bozok Tip Derg 2025;15(2):155-161
Bozok Med J 2025;15(2):155-161



