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Abstract

Aim  Extended-spectrum beta-lactamases (ESBL) play an important role in the development of resistance to beta-lactam antibiotics in Gram-negative bacteria. ESBL-producing bacteria
can cause outbreaks, especially in hospital infections, which can lead to inadequate treatment, prolonged hospital stay, and increased mortality rates. This study aimed to investigate the
antibiotic resistance profiles and ESBL production rates in Escherichia coli and Klebsiella spp. species isolated from various clinical samples in a tertiary care hospital

Materials and A total of 315 bacterial isolates were included in the study between September 2022-January 2023. 213 of them were E.coli (67.6%) and 102 were Klebsiella spp. (32.4%). Antibiotic
Methods susceptibilities of the isolates; ampicillin, amoxicillin-clavulanate, piperacillin/tazobactam, cefuroxime, cefixime, cefotaxime, gentamicin, amikacin, ciprofloxacin, trimethoprim-
sulfamethoxazole, imipenem and meropenem were tested. ESBL production was evaluated with a double disk synergy test. The results were interpreted according to EUCAST criteria.

Results  ESBL positivity rate was determined as 35.2% in E. coli isolates and 52.9% in Klebsiella spp. isolates. This rate was found as 22% in pediatric patients and 42% in adult patients. When
evaluated according to gender, ESBL positivity was found to be significantly higher in male patients. According to clinical sample types, ESBL positivity was seen most in endotracheal
aspirate and wound samples. According to the disk diffusion test, the highest resistance was detected against beta-lactam group antibiotics and the lowest resistance was detected
against carbapenems.

Conclusions  ESBL production continues to be a significant resistance problem in hospital infections. This study draws attention to the importance of detecting ESBL-positive isolates with the double
disk synergy test. Incorrect and unnecessary antibiotic use is one of the main risk factors for increasing ESBL positivity rates. Therefore, early detection of ESBL-positive bacteria,
isolation precautions and reconsideration of antibiotic policies are of great importance.
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Oz

Ana¢  Genis spektrumlu beta laktamazlar (GSBL) gram negatif bakterilerde beta laktam antibiyotiklere direng gelismesinde Gnemli bir rol oynar. GSBL iireten bakteriler salginlara, ozellikle de hastane enfek-
siyonlarina sebep olarak yetersiz tedaviye, uzun hastane yatisina ve artmis mortaliteye yol agabilir. Bu ¢calisma iigiincii basamak bakim hizmeti veren bir hastanede cesitli klinik orneklerden izole edilen
E.coli ve Klebsiella spp. tiirlerinde antibiyotik direnci profillerini ve ESBL iiretimi oranini aragtirmay: hedefledi

Geregve  Eyliil 2022-Ocak 2023 tarihleri arasinda toplam 315 bakteri calismaya dahil edildi. Bakterilerden 213 tanesi E.coli (%67.6), 102 tanesi Klebsiella spp. (%32.4) idi. Izolatlarm ampisilin, amoksisilin-kla-
Yontem  yulonat, piperasilin-tazobaktam, sefuroksim, sefiksim, sefotaksim isi ikasin, siprofloksasin, trimetopri I ksazol, imip ve p duyarliliklar: test edildi. GSBL iiretimi ¢ift

disk sinerji yontemi ile degerlendirildi. Sonuglar EUCAST kriterlerine gore degerlendirildi

Bulgular  E.coli izolatlarinda GSBL pozitiflik orant %35.2, Klebsiella spp. izolatlarinda ise %52.9 olarak belirlendi. Bu oran pediatrik hastalarda %22, eriskin hastalarda ise %42 olarak bulundu. Cinsiyete gore
degerlendirildiginde GSBL pozitifligi erkek hastalarda anlamli olarak daha yiiksek bulundu. Klinik ornek tiplerine gore GSBL pozitifligi en ok trakeal aspirat ve yara érneklerinde goriildii. Disk difiizyon
testine gore en yiiksek direng beta-laktam grubu antibiyotiklere, en diisiik direng ise karbapenemlere karst saptand.

Sonug  ESBL iiretimi hastane enfeksiyonlarinda onemli bir direng sorunu olmaya devam etmektedir. Bu ¢alisma, GSBL pozitif izolatlarin ¢ift disk sinerji testi ile tespit edilmesinin 6nemine dikkat cekmektedir.
Yanlis ve gereksiz antibiyotik kullanimi, GSBL pozitiflik oranlarin: artiran baglica risk faktorlerinden biridir. Bu nedenle, GSBL pozitif bakterilerin erken tespiti, izolasyon onlemleri ve antibiyotik politi-
kalarinin yeniden degerlendirilmesi bilyiik 6nem tasimaktadur.

Anahtar
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INTRODUCTION
Antimicrobial resistance has become one of the most se-
rious global problems threatening public health today.
Increasing antibiotic resistance complicates the treatment
of infections, prolongs the duration of treatment, and in-
creases mortality and morbidity rates." Third-generation
cephalosporin-resistant Enterobacterales and carbapen-
em-resistant Enterobacterales are categorised as critical
priority by World Health Organization (WHO).” In this
context, infection control and appropriate antibiotic use
in healthcare institutions are among the basic strategies in

the fight against resistance.

Escherichia coli and Klebsiella spp. species, which are the
main causes of hospital infections, can cause serious clini-
cal conditions, especially in intensive care units (ICU) and
immunosuppressed patients. Urinary tract infections, low-
er and upper respiratory tract infections, wound infections
and sepsis caused by these bacteria are more complicated
due to resistant strains.> Resistance to beta-lactam antibi-
otics, which are frequently preferred in such infections,

limits treatment options.

Extended-spectrum beta-lactamases (ESBL) are enzymes
that can eliminate the effectiveness of antibiotics, especial-
ly third-generation cephalosporins and aztreonam. ESBL
production is usually easily transmitted via plasmid, which
facilitates the transfer of resistance traits to different bacte-
ria through horizontal gene transfer.** ESBL-positive bac-
teria can also be resistant to antibiotics such as aminogly-
cosides, quinolones and trimethoprim-sulfamethoxazole,
which increases the risk of multidrug resistance (MDR).®

Infections caused by ESBL-producing bacteria can lead
to inadequate treatment, prolonged hospital stay, and in-
creased healthcare costs. In addition, these strains can
cause outbreaks because they can easily spread in hospi-
tal environments.” Regular monitoring of ESBL positivity
rates and antibiotic resistance profiles is of great impor-
tance in order to prevent the spread of resistant bacteria

and determine appropriate treatment approaches.

This study aimed to investigate antibiotic resistance pat-
terns and ESBL production rates in E.coli and Klebsiella
spp. isolated from various clinical samples in a tertiary care
hospital. The relationship between ESBL positivity and
age, gender, sample type, and clinical admission type were
also evaluated. It is aimed that the obtained data will con-
tribute to the determination of local resistance trends and

to empirical antibiotic selection.

MATERIALS and METHODS
In this study, antibiotic resistance profiles and ESBL pro-
duction status of a total of 315 strains isolated from urine,
blood, sputum, endotracheal aspirate (ETA) and wound
samples sent to the microbiology laboratory between Sep-
tember 2022 and January 2023 were evaluated. In patients
with multiple positive cultures, only the first isolate was

included in the study.

Samples were inoculated on 5% sheep blood agar (SBA)
and eosin methylene blue (EMB) agar and incubated at
35°C for 18-24 hours under aerobic conditions. For urine
cultures, samples with 105 or more “colonial forming
units” (cfu)/ml growth were taken for bacterial identifi-
cation and antibiotic susceptibility testing. Blood culture
bottles were taken as a set, and patients with growth in
both bottles were included in the study. Bottles were in-
cubated in the Bactec FX40 (BD Diagnostics, USA) device
for 5 days. Those giving positive signals were taken from

the device and subcultured into SBA and EMB media.

Isolates were identified by colony morphology, Gram
staining and oxidase test. Oxidase negative gram negative
bacilli were taken into classical biochemical tests (indole,
methyl red, Voges-Proskauer, citrate [IMViC] reactions).
For strains that could not be identified by conventional
methods, BD Phoenix™ (BD Diagnostics, USA) automatic

identification system was used.

Antibiotic susceptibilities were performed by Kirby Bau-

er disc diffusion method and the results were interpreted
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according to the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) criteria.® ESBL pro-
duction was tested by double disk synergy test (DDST).
Bacterial suspensions were prepared in 0.5% McFarland
standard and inoculated onto Mueller-Hinton agar. Cef-
tazidime, cefepime, ceftriaxone and amoxicillin-clavulanic
acid discs were placed with a distance of at least 20 mm
and incubated 18-24 hours at 35°C. Augmented zone of
inhibition around beta-lactam discs or presence of keyhole
in the direction of clavulanic acid disc was accepted as
ESBL positivity.

The study was approved by the Lokman Hekim University
Non-Interventional Clinical Research Ethics Committee
on 12.05.2022 (Decision No: 2022/77) and supported by
the Lokman Hekim University Scientific Research Projects
Coordination Unit with project number TYL-2023-28.

Statistical Analysis
Statistical analyses were performed using the IBM SPSS
Statistics v21.0 (IBM Corp., USA) program. Statistical
significance level was accepted as p<0.05 in all tests. The
distribution of the age variable was evaluated with the
Shapiro-Wilk test. Since the age variable showed a normal
distribution for all participants, it was summarized with
the mean and standard deviation; however, since the dis-
tribution was not normal based on ESBL groups, median
(min-max) values were used. The age difference between
ESBL positive and negative groups was examined with the
Mann-Whitney U test. The relationship between gender
and ESBL results was evaluated with the Chi-square test.
Antibiotic resistance distributions and descriptive vari-

ables were reported as frequency (n) and percentage (%).

RESULTS
Between September 2022 and January 2023, 315 bacteria
isolated from clinical samples were investigated for their
antibiotic resistance profiles and extended-spectrum
B-lactamase activity. Of these, 67.6% (n: 213) were E. coli,
and 32.4% (n: 102) were Klebsiella spp. (K. pneumoniae

91, K.oxytoca 11). The median age of the patients was
63.65+24.27 (min:2, max:101). Out of 315 participants,
69.2% (n: 218) were female and 94.3% (n: 297) were adults.
Urine was the most frequently obtained clinical sample
(n: 228, 72.4%), followed by ETA (n: 57, 18.1%), wound
(n:18, 5.7%), and blood samples (n: 12, 3.8%). The clini-
cal samples were primarily from the ICU, followed by the
outpatient clinic and hospital wards. Where the majority
of E. coli strains were isolated from outpatient clinics and
urine samples, Klebsiella spp. strains were most commonly
isolated from ICUs and ETAs. The distribution of isolates
by sex, age, sample type, clinical setting, and ESBL results

is summarized in Table 1.

Table 1. The Distribution of Isolates By Sex, Age, Sample Type,
Clinical Setting, and ESBL Results

E. coli Klebsiella spp. Total

n (%)* n (%)* n (%)**
Gender
Female 168 (78.9) 50 (49.0) 218 (69.2)
Male 45 (21.1) 52 (51.0) 97 (30.8)
Age
<18 yrs 18 (8.5) 0(0.0) 18 (5.7)
>18 yrs 195 (91.5) 102 (100) 297 (94.3)
Sample Type
Urine 193 (90.6) 35 (34.3) 228 (72.4)
ETA 8(3.8) 49 (48.0) 57 (18.1)
Blood 4(1.8) 8(7.9) 12 (3.8)
Wound 8(3.8) 10 (9.8) 18 (5.7)
Clinical Setting
Outpatient Clinics 126 (59.1) 5(4.9) 131 (41.6)
Wards 21 (9.9) 13 (12.8) 34 (10.8)
ICU 66 (31.0) 84 (82.3) 150 (47.6)
ESBL
Positive 75 (35.2) 54 (52.9) 129 (41.0)
Negative 138 (64.8) 48 (47.1) 186 (59.0)
Total 213 102 315
* column percentage
** row percentage

According to the results of the DDST, ESBL positivity was
found in 41.0% (n: 129) of study group. ESBL positivity
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was 35.2% (n: 75) in E. coli isolates, and was 52.9% (n: 54)
in Klebsiella spp. ESBL positivity was 22.2% in pediatric
patients, while this rate was 42.1% in adults. ESBL pos-
itivity was 37.2% in female patients and 49.5% in males
and this difference was statistically significant (p = 0.040).
ESBL positivity was significantly higher in E.coli and Kleb-
siella spp. isolates from male patients. ESBL positivity was
found to be significantly higher in ETA and wound sam-
ples compared to other samples (p = 0.045). When ESBL
positivity was examined according to patient presentation
type, it was found to be 50% (n: 75) in ICU patients, 55.9%
(n: 19) in ward patients, and 26.7% (n: 35) in outpatient
clinic patients. This difference was statistically significant
(p < 0.001) (Table 2). The median age was 75.0 (min: 7 -
max: 98) in ESBL-positive patients and 68.0 (min: 2 - max:
101) in negative group; this difference was statistically sig-
nificant (p = 0.006).

A comparative analysis of the antibiotic resistance pro-
files of ESBL-positive and ESBL-negative E.coli strains
were presented in Table 3. Overall, ESBL-positive isolates
exhibited significantly higher rates of resistance to most
antibiotics. Furthermore, resistance to commonly used
antibiotics such as ciprofloxacin, aminoglycosides and tri-
methoprim-sulfamethoxazole was also notable in positive
strains. In contrast, resistance to carbapenem antibiotics
(meropenem and imipenem) was low in both groups, and

no statistically significant difference was found.

Antibiotic resistance rates of Klebsiella spp. isolates based
on their ESBL were analysed in Table 4. Generally, ES-
BL-positive strains exhibit significantly higher resistance
to many antibiotics. Ampicillin, piperacillin-tazobactam,
amoxicillin-clavulanate have significantly higher resis-
tance rates in ESBL-positive isolates. Among carbapenem
antibiotics, resistance to imipenem and meropenem was
higher in the ESBL-positive group, and this differences
were statistically significant (p<0.05). According to ESBL
positivity no significant difference was found in amikacin

and gentamicin resistance. For ciprofloxacin, resistance

rate was quite high in the ESBL-positive group (88.9%).

Because the automated identification system was used to
identify a small number of isolates (13%), a concordance
analysis between the automated system data and the DDST

results could not be performed.

DISCUSSION

This study evaluated the antibiotic resistance profiles and
ESBL production rates of E.coli and Klebsiella spp. strains
isolated from various clinical specimens from a tertiary
care hospital in relation to variables such as age, gender,
clinical specimen and presentation. ESBL-producing En-
terobacterales strains pose a serious threat in both hos-
pital-acquired and community-acquired infections. The
ESBL positivity rate in cultures obtained in ICU was found
to be significantly higher. This may be related to the in-
tensive use of antibiotics, the frequency of invasive pro-
cedures, and the closed environment conditions where
resistant strains can easily spread. The high positivity rates
obtained in this study demonstrate that empiric treatment
options are narrowing and the risk of treatment failure is
increasing, particularly in ICU.

In this study, 41% of 315 strains isolated from clinical
samples were found to ESBL-positive. This rate is largely
consistent with similar studies conducted in different re-
gions of Turkiye. For example, Bursal et al. reported ESBL
positivity in 41.4% of E.coli isolates and 53.2% of Klebsiel-
la species in pediatric urinary tract infections.” In a study
conducted by Duran et al. on ICU-acquired samples, these
rates were 57.3% for E.coli and 46.3% for K. pneumoniae.'
In other research, only E.coli isolates from urine were in-
vestigated and reported ESBL positivity as 34.2% in adult

patients."

In case of international results, systematic reviews by Ra-
matla and Olaitan at all. suggest that ESBL positivity is
increasing worldwide, with regional variations. Global
meta-analyses have reported ESBL positivity to be approx-
imately 33% for E. coli and 32% for K. pneumoniae.12 The
lower (20%) ESBL positivity found in studies conducted in
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Table 2. Distribution of ESBL Results by Gender, Clinical Sample and Setting Type

Total ESBL Positive ESBL Negative 2 value
n n (%)* n (%)* X P
Gender
Female 218 81(37.2) 137 (62.8)
4.220 0.040**
Male 97 48 (49.5) 49 (50.5)
Clinical Sample
Urine 228 85 (37.3) 143 (62.7)
Blood 12 4(33.3) 8 (66.7)
8.055 0.045**
ETA 57 28 (49.1) 29 (50.9)
Wound 18 12 (66.7) 6(33.3)
Clinical Setting
Outpatient Clinics 131 35(27) 96 (73)
Wards 34 19 (56) 15 (44) 19.19 <0.001%*
ICU 150 75 (50) 75 (50)
* Row percentages **Pearson Chi-Square test
Table 3. Antibiotic Resistance Profiles of E. coli Isolates According to ESBL Results
Antibiotics Total Resistance n (%) ESBL+n (%)75 ESBL-n (%)138 p-value
Ampicillin 142 (66.7) 74 (98.7) 68 (49.3) <0.001
Amoxicillin-clavulanate 94 (44.1) 61 (81.3) 33 (23.9) <0.001
Piperacillin-tazobactam 27 (12.7) 19 (25.3) 8 (5.8) <0.001
Trimethoprim-sulfamethoxazole 80 (37.6) 41 (54.6) 39 (28.3) <0.001
Ciprofloxacin 82 (38.5) 56 (74.6) 26 (18.8) <0.001
Gentamicin 39 (18.3) 21 (28.0) 18 (13.0) 0.012
Amikacin 15 (7.0) 12 (16.0) 3(2.2) <0.001
Imipenem 6(2.8) 4 (5.3) 2(1.4) 0.186
Meropenem 12 (5.6) 7(9.3) 5(3.6) 0.118
Table 4. Antibiotic Resistance Profiles of Klebsiella spp. Isolates According to ESBL Results
Antibiotics Total Resistance n (%) ESBL+n (%)75 ESBL-n (%)138 p-value
Ampicillin 100 (98.0) 53 (98.1) 47 (97.9) >0.999
Amoxicillin-clavulanate 83 (81.4) 51 (94.4) 32 (66.7) 0.001
Piperacillin-tazobactam 69 (67.6) 46 (85.1) 23 (47.9) <0.001
Trimethoprim-sulfamethoxazole 58 (56.9) 40 (74.0) 18 (37.5) <0.001
Ciprofloxacin 75 (73.5) 48 (88.9) 27 (56.3) <0.001
Gentamicin 37 (36.3) 21 (38.9) 16 (33.3) 0.707
Amikacin 30 (29.4) 14 (25.9) 16 (33.3) 0.588
Imipenem 57 (55.9) 36 (66.7) 21 (43.8) 0.043
Meropenem 61 (59.8) 41 (75.9) 20 (41.6) 0.001
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Sub-Saharan Africa can be explained by the fact that resis-
tance is also lower in places where access to antibiotics is
less.” This variability in ESBL rates worldwide is attributed
to many factors, including sample size, geographic con-
ditions, antibiotic use policies, and laboratory diagnostic
capabilities.”*'? The 41% ESBL rate obtained in our study
highlights the need for caution, particularly in empirical
treatment planning, and the importance of incorporating

local resistance data into treatment guidelines.

In our study, ESBL positivity was detected in 35% of E.co-
li strains and 53% of Klebsiella spp. strains. This suggests
that Klebsiella species are genetically more prone to ESBL
production and play a more dominant role in hospital-ac-
quired infections. Studies in the literature also show high-
er positivity rates in Klebsiella spp. other than E.coli>'**
Furthermore, the majority of E.coli isolates in our study
were obtained from outpatient patients and urine samples,
while Klebsiella strains were obtained from invasive spec-
imens from ICU as ETA. These different sample sources

may explain the difference in observed resistance rates.

Lower ESBL positivity rates have also been reported in
some studies. Of the 3899 enteric bacteria isolated from
urine cultures, 17.9% (n: 699) were found to be ESBL-pos-
itive. ESBL positivity was significantly higher in the elderly
and children. Resistance to parenterally available antibiot-
ics such as piperacillin-tazobactam, aminoglycosides, and
carbapenems was found to be low.® In another study ex-
amining bacteria isolated from urine cultures, 1443 E.coli
and 255 Klebsiella spp. were evaluated, and the ESBL posi-
tivity rate was found to be 19.6% and 21.6%, respectively. 7

We found ESBL positivity 49.5% in bacteria isolated from
male patients and 37.2% in female patients. This difference
is statistically significant, and similar findings are found
in different studies. Similar results were reported a higher
rate of antibiotic resistance in males. More frequent uri-
nary tract disorders, catheterization, and long-term anti-

biotic use in male patients may be possible reasons for this

difference. Furthermore, male patients’ higher hospitaliza-
tions increase the risk of exposure to resistant bacteria.”"!

In our study, ESBL positivity was most frequently detected
in ETA and wound samples. The fact that these samples
were mostly collected from ICU may increase the develop-
ment of resistance due to the frequency of invasive proce-
dures and long-term antibiotic use. Studies also show high
ESBL rates in ICU and invasive samples.'®'*!* This suggests
that sample type and clinical unit are important factors to

consider in resistance analysis.

The highest resistance rate among E.coli isolates was found
to be against ampicillin (66%), followed by amoxicil-
lin-clavulanate, quinolones, and trimethoprim-sulfame-
thoxazole in our study. Agents such as carbapenems and
amikacin had the lowest resistance rates. These findings

are consistent with the previous researchs.'®'®1°

The highest resistance rate among Klebsiella spp. isolates
was found to be against ampicillin (98%). High resistance
rates were also found to be against amoxicillin-clavulanate,
piperacillin-tazobactam, and quinolones. Meropenem re-
sistance was found to be 75.9% and imipenem resistance
was 66.7% in ESBL-positive Klebsiella strains. The high
carbapenem resistance observed in our study has become a
serious clinical problem, particularly in Klebsiella strains.
The widespread use of carbapenems as first-line antibiot-
ics is one of the factors that accelerate the development of
resistance to this group. It is known that carbapenem re-
sistance does not arise solely from carbapenem overuse;
various mechanisms, including porin loss, efflux pump
activation, and carbapenemase production, along with
ESBL production, may also play a role in this resistance.
However, our study only assessed ESBL at the phenotypic
level; the presence of carbapenemases and other resistance
mechanisms were not investigated. So, this is one of the

limitations of the study.

Carbapenem-resistant Enterobacterales has been iden-

tified as one of the most critical threats on the WHO’s
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current pathogen list.? This resistance is directly associ-
ated with treatment failure, prolonged hospital stay, and
increased costs. Studies demonstrated a strong correlation
between ESBL positivity and carbapenem resistance.'>*¢
Therefore, empiric treatment decisions require careful
evaluation of local resistance data, controlled carbapenem

use, and increased isolation precautions.

Klebsiella spp. antimicrobial resistance results were found
in a study examining 507 Klebsiella isolates, 94.5% (n:
479) were identified as K.pneumoniae and 5.5% (n: 28) as
K.oxytoca. Clinical samples were, in order of frequency,
41% (n: 208) as urine, 23.9% (n: 121) as blood, 16.4% (n:
83) as tracheal aspirates, 15% (n: 76) as wounds, and 3.7%
(n: 19) as other clinical samples. ESBL production was de-
tected in 65.1% (n: 330) of the Klebsiella isolates. The most
effective antimicrobials in vitro for both ESBL-producing
and non-ESBL-producing isolates were amikacin and imi-
penem. Among ESBL-producing K.pneumoniae isolates,
resistance to amikacin was detected in 18% and imipenem
in 23.5%."

ESBL positivity was detected in 48% of E. coli strains and
67% of K.pneumoniae strains. The most effective antibiot-
ics against the isolated strains were found to be carbap-
enems and amikacin for E.coli strains and amikacin, and

ciprofloxacin for K.pneumoniae strains.”

In the study examining 1028 E.coli and 830 Klebsiella spp.
isolated from blood cultures, the resistance rates were
found to be 73.44%-100% for ampicillin, 0.97%-20.36% for
meropenem, 2.14%-16.50% for amikacin, 19.16%-35.06%
for gentamicin, 45.33%-41.44% for ciprofloxacin, 47.85%-

50.48% for trimethoprim sulfamethoxazole, respectively.”

In a study evaluating more than three thousand E.co-
li strains grown in urine cultures from different patient
groups, the antibiotics to which the isolates showed the
highest susceptibility were carbapenems (>99%), and

amikacin (94.2%), respectively. The highest resistance

rates were detected for ampicillin (61.3%) and amoxicil-
lin-clavulanate (37.5-45.7%). When age groups were com-
pared, the highest resistance to all antibiotics except pip-
eracillin-tazobactam, amikacin and ertapenem was seen
in isolates from patients 65 years of age and older. When
evaluated in terms of gender, strains isolated from male
patients showed higher resistance rates to all antibiotics
compared to female patients. Likewise, isolates from in-
patients were found to be more resistant than outpatients.
A similar distribution was observed in terms of ESBL
production; the highest ESBL rate was detected in isolates
from patients 65 years of age and older (34.2%). ESBL pos-
itivity rate was found in male patients (33.9%) compared
to female patients (23.8%); It was found to be higher in
inpatients (36.3%) than in outpatients (23.3%)."

Furthermore, in current study, ESBL-positive E.coli strains
had significantly higher resistance rates to ampicillin
(98.7% vs. 49.3%) and other antibiotics compared to ES-
BL-negative strains. This suggests that ESBL genes are
carried in conjunction with multiple antibiotic resistance
genes. Antibiotic resistance rates for ESBL-producing bac-
teria are 55.4% for quinolones and 12.3% for aminogly-
cosides. Resistance rates for bacteria that do not produce
ESBL are 17.4% for quinolones and 9.7% for aminoglyco-
sides.9 In another study, the highest resistance rate in E.co-
li strains isolated from urine cultures (n: 1844) was found
to be ampicillin (67.22%), while the lowest resistance rate

was found to be imipenem and meropenem (2.28%).'*

High resistance rates were observed in ESBL-positive
strains not only to -lactam antibiotics but also to amino-
glycosides and quinolones. This is because plasmids carry-
ing ESBL genes often also carry aminoglycoside resistance
genes.”” However, it is emphasized that these antibiotics
may still be effective in urinary tract infections but should
not be preferred alone for empirical treatment.* Although
quinolones are antibiotics unaffected by p-lactamases,
high ciprofloxacin resistance rates are also observed in

ESBL-positive bacteria. The quinolone resistance develops
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due to both chromosomal mutations and plasmid-borne
mechanisms and has a high potential for co-transmission
with ESBL. These two types of resistance are frequently
observed together, particularly under increasing antibiotic
pressure in the hospital environment.?>? So, careful use of
antibiotics and regular monitoring of antibiotic resistance

profiles are also essential.

The strengths of our study include the following: It was
conducted using clinical samples collected from different
clinics of a tertiary hospital; it evaluated the antibiotic re-
sistance profiles and ESBL production of two important
pathogens, E.coli and Klebsiella spp.; and it correlated with
demographic factors such as age and gender; and the pa-
tient’s presentation. Our limitations include the fact that
the study was based on a single center, our sample size was
low, molecular analysis was not performed, the presence of
carbapenemases was not investigated, clinical data about
the patients (antibiotic use, length of hospital stay, comor-
bidities, etc.) were not used, and the distribution of adult

and pediatric patients was unbalanced.

CONCLUSION
This study evaluated the antibiotic resistance profiles and
ESBL production of E.coli and Klebsiella spp. isolates from
various clinical specimens. The findings indicate that an-
tibiotic resistance and ESBL positivity were significantly
higher, particularly in older age groups, males, and inpa-
tients. Our results suggest that demographic and clinical
factors play a significant role in the risk of developing re-
sistant bacterial infections. It is vital to restrict the unnec-
essary use of broad-spectrum cephalosporins and fluoro-
quinolones. Reducing antibiotic pressure will also limit the
spread of ESBL-producing clones and plasmids carrying
these genes. In light of these findings, it is suggested that
both empirical treatment approaches and infection control

measures should be tailored to each patient group.
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