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ABSTRACT

2R (el g[e =T e MO o] EIGHNVES) In the last few decades, Escherichia coli strains producing

extended-spectrum beta-lactamases (ESBLs) have increased and are now considered a
major problem in hospitalized patients. The aim of this study was to investigate the
prevalence of blaCTX-M and blaTEM genes in Escherichia coli with multiple drug resistance.
This study was conducted from October 2021 to May 2022. The
research site included the microbiology laboratories of Golestan, Imam Khomeini, and
Shahid Beqai hospitals where isolates suspected of Escherichia coli were isolated from urine
culture samples of patients with urinary tract infection. All Escherichia coli samples were
identified by conventional biochemical and molecular methods. The antibiotic sensitivity of
the isolates was determined by disk diffusion method. Then, in order to finally confirm the
presence of blaCTX-M and blaTE genes, PCR method was used.

Out of the 160 bacterial isolates examined, 138 (86.3%) showed multidrug
resistance (MDR). The highest and lowest percentage of resistance was related to
Amoxicillin-Clavonic acid (84.1%) and Meropenem (5.8%), respectively. Based on the
combined disk method, 96 isolates (69.6%) were positive for Beta-lactamase enzymes
(ESBLs). Among the 96 ESBL-positive isolates, 85 (88.5%) and 38 (39.6%) carried blaCTX-M
Received: 11 Jun 2023 and bIaTM genes, respectively.

Accepted: 26 Nov 2023 Given the significant prevalence of Escherichia coli strains that are
Available Online: 19 Feb 2024 resistant to multiple drugs and carrying ESBLs beta-lactamase genes in hospital, there
is a need for effective surveillance measures to prevent the further spread of drug
resistance in these isolates.
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Introduction

rinary tract infection (UTI) is one of the most

common community-acquired and hospital

infections. UTI may occur in any part of the

urinary tract and cause inflammation of the
bladder, urethra, prostate and kidney. Studies conducted in
different countries indicate that a major cause of UTI is the
bacteria of the Enterobacteriaceae family, especially
Escherichia coli. In fact, various antibiotics are used to treat
this infection. Given the easy access to and the relatively
cheap price of antibiotics along with the prevalence of
various infectious diseases, the use of antibiotics has become
so prevalent and widespread that it has led to the formation
of resistant bacterial populations, subsequent treatment
issues, occurrence of side effects on the host, and economic
losses. Bacteria usually protect themselves from the harmful
effects of antibiotics by using different mechanisms. For
instance, production of beta-lactamase enzymes by gram-
negative bacteria against beta-lactam antibiotics is one of the
most important mechanisms of this kind. Recently, in order
to treat bacterial infections and following the excessive use
of new antibiotics like Aztreonam and broad spectrum
Cephalosporins, a new group of beta-lactamase enzymes
known as extended-spectrum beta-lactamases (ESBLS)
has emerged. Based on this classification, broad spectrum
enzymes are placed in group A and include derivatives of
TEM, SHV and CTX_M mutated enzymes. This type of
enzyme is currently one of the most important resistance
mechanisms against beta-lactam antibiotics among gram-
negative bacteria. Therefore, quick identification of these
strains in clinical laboratories is very important in order to
detect this kind of resistance. The frequency of antibiotic
resistance of bacteria can be different due to the policies of
healthcare and infection control centers in different
regions. Also, the frequency and resistance pattern of beta-
lactamase-producing bacterial isolates in Ahvaz is
unknown. Therefore, this study aimed to analyze
phenotypic and genotypic properties of blaCTX-M and
blaTEM enzymes in Escherichia coli isolates and to
determine their antibiotic sensitivity pattern among
patients hospitalized in Ahvaz hospitals.

Methods

In this descriptive-analytical study that was carried out
cross-sectionally from October 2021 to May 2022, the
number of 160 Escherichia coli isolates from the urine
culture samples of hospitalized patients with urinary tract
infection who were referred to laboratory of Golestan
Hospital, Imam Khomeini Hospital and Baghaei No. 2
Hospital in Ahvaz city, were collected after completing the
questionnaire. Antibiotic sensitivity was determined by disc
diffusion assay (Kirby-Bauer assay) according to CLSI 2021
standards. According to the definition of CLSI 2021, strains
that are resistant to at least one antibiotic in 3 or more
antibiotic families are called MDR. In order to identify
ESBLS producing isolates, the combination disc method

was used. Furthermore, boiling method was used to isolate
genomic DNA. For quantitative and qualitative analysis of
extracted DNA, 0.8% Agarose gel electrophoresis and
spectrophotometry methods were used, respectively. After
extraction of the sequence of the relevant gene regions from
the GenBank, specific primers were designed by Primer3
software. Amplification of blaCTX-M and blaTEM gene
was performed using conventional PCR method. Finally, the
PCR product was analyzed using 1% Agarose gel
electrophoresis along with DNA Ladder 100bp marker.
After collecting the data and importing the information into
the software (ver.16 SPSS), the required controls were
carried out and then analyzed by the software. A significance
level of 0.05 was used to interpret the data.

Results

In this cross-sectional study, 160 strains of Escherichia
coli were collected and confirmed. Based on the antibiogram
test, 138 MDR Escherichia coli samples were identified
(86.3%) and were included in the study. MDR isolates
showed the highest degree of resistance to Amoxicillin-
Clavulanic acid and Amikacin (84.1%) and the lowest
degree of resistance to the antibiotic Meropenem (5.8%) In
this study, out of the 138 patients examined, 77 (55.8%)
were female and 61 (44.2%) were male. No statistically
significant relationship was observed between the gender of
the subjects and the prevalence of MDR Escherichia coli
isolates. The average age of the patients was 48.86 + 22.02,
and the age of the patients ranged from 6 months to 86 years.
The results of the MDR antibiotic resistance pattern in terms
of hospital wards were as follows: the urology ward had the
highest number of MDR multidrug resistant isolates (34.1%)
while the NICU ward had the lowest number of multidrug
resistant isolates (5.1 %). No statistically significant
relationship was observed between the investigated ward
and the prevalence of MDR Escherichia coli isolates
(P<0.05). Also, the most Escherichia coli isolates were
isolated from Golestan Hospital (49.4%) while the lowest
were isolated from Baghaei Hospital (13.1%). After carrying
out the confirmatory tests by the combination discs of
Ceftazidime and Cefotaxime with a concentration of 30
micrograms and comparing them with discs including
Ceftazidime and Cefotaxime containing 10 micrograms of
Clavulanic acid, the inhibition zone was observed in them.
The study showed that among 138 Escherichia coli isolates,
96 (69.6%) produced ESBLS. In addition, out of 96 samples,
85 isolates (88.5%) had the blaCTX-M gene and 11 isolates
(11.5%) did not have the blaCTX-M gene. There was a
statistically significant relationship between the presence of
the blaCTX-M gene and resistance to the antibiotics
Amikacin, Co-trimoxazole and Ceftriaxone. Out of 96
samples, 38 isolates (39.6%) had the blaCTX-M gene and 58
isolates (60.4%) did not have the blaCTX-M gene. Also, 25
(26.04%) isolates carried both blaCTX-M and blaTEM
genes. There was no statistically significant relationship
between the presence of the blaTEM gene and resistance to
the antibiotics under study.
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Conclusion

With regard to the results of the present study and similar
studies, resistance to antibiotics used in the treatment of
patients with urinary tract infections caused by Escherichia
coli is on the rise in Iran, and among the most important
factors affecting this phenomenon is excessive and incorrect
use of antibiotics, discontinuing the course of treatment,
improper prescription of antibiotics by physicians,
prescribing an insufficient dose of the drug, and relying on
empirical treatment regardless of the culture and
antibiogram results. Therefore, correct use of antibiotics
should be a goal, and we should make our best effort to
achieve it. Thus, physicans must refrain from treating
patients before receiving results of the antibiogram test. In
the present study, the highest percentage of antibiotic
resistance was to Amoxicillin-Clavulanic acid (84.1%).
Thus, the prescription of Amoxicillin-Clavulanic acid
cannot play a role in the treatment of the patients. In fact, it
not only does not improve the disease but also increases the
number of resistant strains and reduces the percentage of
effective treatment. In our study, the highest drug sensitivity
is related to the antibiotic Meropenem (5.8%). Therefore, it
is a suitable option to prescribe this drug in resistant cases.
The frequency of ESBLs-producing isolates (69.6%) shows
a relatively high prevalence of ESBLs-producing isolates in
this region. With regard to the tests performed and the
statistical analysis performed on the hospital and non-
hospital isolates, it was concluded that blaCTX-M genes had
increased significantly. Our findings indicated that the
prevalence of ESBLS is increasing in Iran, and this leads to
failure of treatment. Therefore, the present study
recommends designing detailed methods and guidelines in
order to detect antibiotic-resistant mechanisms, as this is
crucial for the treatment and prevention of such isolates.
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