[ Downloaded from jarums.arums.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/jarums.25.2.222 |

Journal of Ardabil University of Medical Sciences

Vol. 25, No. 2, Summer 2025, Pages: 222-233

Original article

Frequency and Antimicrobial Resistance Profiles of Bacterial
Pathogens Isolated from Urinary Tract Infections in Ardabil, Iran

Faraz Malek Bagali'?, Aliasghar Rostamizad Kheljani’, Leila Asadi’, Farzad Khademi*"*,

Aida Alinezhad’

1. Department of Microbiology, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran
2. Students Research Committee, Faculty of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran
3. Imam Khomeini Hospital, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran

4. Arthropod-Borne Diseases Research Center, Ardabil University of Medical Sciences, Ardabil, Iran

5. Students Research Committee, Faculty of Pharmacy, Ardabil University of Medical Sciences, Ardabil, Iran
* Corresponding author. Tel: +984533534684, Fax: +984533534684, E-mail: f.khademi@arums.ac.ir

Article info

Article history:
Received: Oct 3, 2025
Accepted: Nov 1, 2025

Keywords:

Urinary Tract Infections
Antibiotic Resistance
Bacterial Pathogens
Frequency

ABSTRACT

Background: Urinary tract infections (UTIs) are among the most common bacterial
infections worldwide. Although these infections are usually treated with various
antibiotics, the improper and excessive use of these drugs has played an important role in
the emergence of antibiotic-resistant strains. This study aimed to investigate the frequency
of bacterial pathogens isolated from UTI cases and their antibiotic resistance patterns in
Imam Khomeini hospital, Ardabil.

Methods: In this cross-sectional study, a total of 202 culture-positive urine samples were
collected from hospitalized and outpatients referred to Imam Khomeini hospital, Ardabil,
from March 2024 to July 2024. The urine samples were cultured on blood agar and
MacConkey agar media and then identified using Gram staining and standard biochemical
tests. Antibiotic susceptibility testing was performed using the disk diffusion method
according to the latest Clinical and Laboratory Standards Institute (CLSI) guidelines.
Results: A total of 7 bacterial species were identified, among which Escherichia coli
(50.9%) and Klebsiella pneumoniae (22.7%) were recognized as the most common
urinary pathogens. E. coli showed the highest resistance to ampicillin (89.3%) and
cefazolin (67.9%), while K. pneumoniae exhibited complete resistance to ampicillin
(100%) and considerable resistance to cefotaxime (60.8%). Staphylococcus aureus had
the highest drug resistance against ciprofloxacin (72.7%) and penicillin (63.6%). Proteus
mirabilis demonstrated complete resistance to nitrofurantoin (100%) and high resistance
to ampicillin (75%). In addition, Pseudomonas aeruginosa showed complete resistance to
nitrofurantoin and cefazolin (100%). Enterococcus faecalis displayed notable resistance to
co-trimoxazole (68.4%) and ciprofloxacin (57.8%). Acinetobacter baumannii also showed
high resistance to cephalosporins and fluoroquinolones, ranging from 60% to 100%. The
highest rates of multidrug-resistant (MDR) isolates were observed in P. aeruginosa
(100%), A. baumannii (90%), and K. pneumoniae (86.9%).

Conclusion: The results of this study showed that E. coli was the most common causative
agent of urinary tract infections in Imam Khomeini hospital, Ardabil. Notably, the high
level of antibiotic resistance among bacterial isolates, particularly MDR strains, highlights
the necessity of continuous surveillance and rational use of antibiotics.
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Extended Abstract

Background: UTIs are among the most
common bacterial infections worldwide.
Although these infections are usually treated
with various antibiotics, the improper and
excessive use of these drugs has played an
important role in the emergence of antibiotic-
resistant strains. This study aimed to investigate
the frequency of bacterial pathogens isolated
from UTI cases and their antibiotic resistance
patterns in Imam Khomeini hospital, Ardabil.
Methods: This research was a cross-sectional
descriptive study conducted over 5 months
(March 2024 to July 2024) in various wards of
Imam Khomeini hospital in Ardabil. The
conduct of this study was approved by the
Ethics Committee of Ardabil University of
Medical Sciences (Ethics code
IR.ARUMS.REC.1403.423). 5 to 10 mL of
midstream urine from hospitalized patients with
urinary catheters and also from patients who
referred to the hospital with symptoms of
urinary tract infection, such as dysuria, flank
and renal area pain, bladder pain, and fever,
were collected into special sterile receiving
containers. One loopful from each patient’s
urine sample was transferred to blood agar and
MacConkey agar media and streaked in four
quadrants, then incubated at 37°C for 24 hours.
Gram-negative bacteria grew on MacConkey
and blood agar and Gram-positive bacteria
grew only on blood agar. To confirm the
bacterial species, smears were prepared from
different grown colonies and Gram staining was
performed. After differentiating bacteria into
Gram-positive and Gram-negative, the relevant
biochemical diagnostic tests for each bacterium
were performed: for the identification of S.
aureus, mannitol salt agar and then the tube
coagulase test were used. For the identification
of E. faecalis, bile esculin agar was used. For
the identification of Gram-negative bacteria in
urine samples, IMViC biochemical tests
(indole, methyl red, Voges—Proskauer, citrate)
were used. Suspected P. aeruginosa and A.
baumannii samples were examined using the
selective cetrimide agar medium, oxidase,
catalase, and oxidation—fermentation tests. For
the determination of antibiotic susceptibility of
bacterial isolates, the disk diffusion method was
used according to the CLSI guidelines (2025
edition). For this purpose, from each pure

bacterial isolate, a suspension equivalent to 0.5
McFarland in sterile normal saline was
prepared. Then, using a sterile swab, the
prepared bacterial suspension was evenly
spread over the surface of Mueller—Hinton agar
and antibiotic disks were placed on the medium
using sterile forceps at appropriate distances.
Plates were incubated for 24 hours at 37°C.
After incubation, the diameter of the growth
inhibition zone around each disk was measured
with a ruler, and the results were interpreted
according to the CLSI guidelines.

Results: A total of 202 culture-positive urine
samples were collected from Imam Khomeini
hospital, Ardabil. Among them, 103 (50.9%)
isolates were FE. coli, 46 (22.7%) K
pneumoniae, 19 (9.4%) E. faecalis, 11 (5.4%)
S. aureus, 10 (4.9%) P. aeruginosa, 8 (3.9%) P.
mirabilis, and 5 (2.4%) A. baumannii. The
results showed that E. coli exhibited the highest
resistance to ampicillin (89.3%), while the
highest sensitivity was observed to meropenem
(96.2%). Moreover, the frequency of MDR E.
coli in this study was 35.9% (n=37). The
antibiotic  susceptibility pattern of K
pneumoniae was similar to that of E. coli, as all
isolates were resistant to ampicillin, and the
highest drug sensitivity was observed to
meropenem (87%). The frequency of MDR K.
pneumoniae in this study was 86.9% (n=40). E.
faecalis showed high resistance to co-
trimoxazole (68.4%), while the highest
sensitivity was observed to nitrofurantoin.
Multidrug resistance in this bacterium was
31.5% (n=6). S. aureus exhibited the highest
resistance to ciprofloxacin (72.7%) and the
lowest resistance to nitrofurantoin (27.2%). The
frequency of MDR strains of this bacterium was
36.3% (n=4). P. aeruginosa showed high
resistance to nitrofurantoin and cefazolin (both
100%), while relative sensitivity was observed
to polymyxin B and amikacin (both 80%). All
isolates (100%, n=10) of this bacterium were
MDR. P. mirabilis showed the highest
resistance to nitrofurantoin (100%), and all
isolates were sensitive to meropenem and
amikacin (100%). No MDR strains were
observed among P. mirabilis isolates. A.
baumannii isolates showed 100% resistance to
ciprofloxacin and cefepime and 100%
sensitivity to polymyxin B. Multidrug
resistance in this bacterium was 90% (n=4).
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Conclusion: The results of this study showed
that E. coli was the most common pathogen
isolated from urinary tract infections in Imam
Khomeini hospital, Ardabil. Moreover, a high
level of drug resistance to most antibiotics was
observed in the antibiotic susceptibility tests.
These findings emphasize the necessity of
continuous and precise monitoring of antibiotic
resistance patterns in common uropathogens, as

the increasing resistance, particularly among
MDR strains, has posed serious challenges to
the effective treatment of both hospital-acquired
and community-acquired infections. Rational
and targeted use of antibiotics based on regional
antibiotic susceptibility testing results not only
improves therapeutic outcomes but also helps
prevent the spread of antimicrobial resistance.
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