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Abstract

: Urinary tract infections (UTIs) are prevalent infectious conditions *Corresponding  Author:  Maryam
affecting individuals in their youth and middle age. The increased use of broad- Sadeh
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spectrum antibiotics and the growing resistance to these drugs emphasize the Sciences. School of Paramedicine. Emam
necessity of understanding bacterial resistance patterns in the context of treatment. Reza complex, Daneshjoo Blvd, Yazd, Iran
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patients attending two medical diagnostic and treatment centers in Yazd, Iran. E-mail: sadeh_m20@yahoo.com

: Conducted for one year (2018), this descriptive-cross-
sectional study involved analyzing 3563 samples of UTI agents collected from the
microbiology department of the Central Diagnostic Laboratory and Shahid Sadoughi
Hospital in Yazd. Identification of isolated bacteria utilized phenotypic methods,
and antibiotic resistance assessments were performed using the disk diffusion

method.

: Among 3563 positive isolates, 80.4% originated from outpatients, while Keywords Antibiotic
19.6% were from inpatients. The most prevalent bacteria causing UTIs in both Resistance Pattern, Beta-
centers were Escherichia coli (57.8%), Klebsiella pneumoniae (9.7%), lactamase Urinary Tract
Staphylococcus aureus (9.1%), Streptococcus agalactiae (7%), and Acinetobacter Infections, Urinary Tract
(0.2%). Escherichia coli isolates exhibited the highest antibiotic resistance, Infection, Yazd

particularly against amoxicillin-clavulanate (62.9%) and nalidixic acid (61.9%). In
hospitalized patients, resistance to ampicillin (86%) and cotrimoxazole (72%) was
notable, with over half of these isolates displaying ESBL positivity.

: Given the varying distribution of antibiotic resistance among UTI-
causing isolates in both inpatient and outpatient settings, understanding antibiotic
resistance patterns in diagnostic-treatment centers across diverse geographical areas
is imperative.
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Introduction

Urinary tract infection (UTI) poses a substantial
global health challenge, affecting diverse
populations across medical centers and diagnostic
laboratories worldwide. The widespread use of
broad-spectrum antibiotics in UTI treatment,
coupled with the growing threat of antibiotic
resistance, emphasizes the need to comprehensively
understand bacterial resistance patterns. This
imperative is a crucial foundation for refining
treatment strategies and optimizing patient care.
Due to the anatomical structure of the female urinary
tract and various risk factors, women are three times
more likely than men to experience UTIs, with over
50% encountering at least one in their lifetime.
Escherichia coli is consistently identified as the
primary UTI-causing agent, prevalent in both

hospital and community infections. Other
implicated  pathogens include  Enterococci,
Staphylococcus aureus, coagulase-negative

staphylococci, Klebsiella pneumoniae, Klebsiella
oxytoca, Streptococcus agalactiae, Streptococcus
viridans,  Proteus  mirabilis,  Pseudomonas
aeruginosa, Citrobacter freundii, and Enterobacter
cloacae. Commonly prescribed drugs for UTI
treatment encompass aminoglycoside antibiotics,
quinolones,  nitrofurantoin, and  ampicillin.
Antibiotic resistance, notably in hospitalized
individuals, is linked to the transfer of resistance
genes, rendering 72% of prescribed antibiotics
ineffective, with 46% inappropriate in dosage and
67% unsuitable for treatment. This contributes to the
emergence  of  multidrug-resistant  strains.
Understanding bacterial resistance patterns remains
crucial for advancing antibiotic treatment strategies
in the context of frequent broad-spectrum antibiotic
use for UTls.

Methodology

This descriptive-cross-sectional study was
conducted as part of a research project with the
ethics code IR.SSU.REC.1400.009 from Shahid
Sadougi University of Medical Sciences, Yazd, Iran,
spanning one year from April to March 2018. A total
of 3563 bacterial isolates were obtained from urine
cultures of patients referred to Shahid Sadougi
Hospital and the Central Laboratory of Yazd.
Patient information, including age, sex, patient
status (inpatient or outpatient), and the treatment
center visited, was recorded anonymously and
coded.
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Samples with a colony count equal to or
exceeding 105 CFU/ml on the culture medium were
considered positive for urinary tract infection (UTI).
The colonies grown on blood agar and EMB
medium were confirmed using standard and
biochemical confirmatory tests. Following bacterial
identification, the disk diffusion method, in
accordance with the Clinical and Laboratory
Standards Institute (CLSI 2023) guidelines, was
employed to determine antibiotic sensitivity
patterns.

A pure bacterial suspension, equivalent to 0.5
McFarland turbidity, was prepared and inoculated
into Muller Hinton agar medium. Antibiotic discs
(manufactured by Iran "Padtan Teb" company) were
placed on the plate, including amoxicillin/clavulanic
acid, ciprofloxacin, cefotaxime, nitrofurantoin,
cotrimoxazole,  gentamicin, nalidixic  acid,
amikacin, ampicillin, ceftazidime, cefazolin,
tetracycline, cefepime, imipenem, ceftriaxone,
erythromycin, clindamycin, cefoxitin, penicillin,
and rifampin. After incubation at 37°C for 18-24
hours, the diameter of the growth halo was measured
and interpreted according to CLSI 2023 standards.
Vancomycin resistance was determined using the E-
test method, following CLSI guidelines. Escherichia
coli ATCC 12222 and Staphylococcus aureus
ATCC 25423 were also used as control strains. Data
analysis was performed using statistical tests with a
significance level (P-value) < 0.05, utilizing SPSS
16 software.

Results

Out of 3563 positive cultures, 1003 (28.2%)
isolates were from Shahid Sadoughi Hospital, and
2560 (71.8%) isolates were from the central
laboratory. Additionally, 700 (19.6%) isolates were
from inpatients, and 2863 (80.4%) isolates were
from outpatients. Among these, 2959 (83%) patients
were female, while 604 (17%) were male, with ages
ranging from under one year to over 100 years,
averaging 39.9 = 23.453. The highest frequency of
urinary infection was 27.9% in the age group of 21-
40 years, and the lowest prevalence was 4.4% in the
age group of 81-100 years.

The most common bacteria isolated from both
centers included Escherichia coli 2060 (57.8%),
followed by Klebsiella pneumoniae 345 (9.7%),
Staphylococcus aureus 323 (9.1%), Streptococcus
agalactiae 249 (7%), and Enterococcus 245 (6.9%).
Acinetobacter had the lowest prevalence at 0.2%.
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Antibiotic resistance results from the central
laboratory (outpatients) revealed that Escherichia
coli exhibited the highest resistance to amoxicillin-
clavulanate (62.9%), followed by nalidixic acid
(61.9%) and cotrimoxazole (56.9%), while
displaying the lowest resistance to nitrofurantoin
(5%). In the case of Klebsiella pneumoniae, the
highest  resistance was observed against
nitrofurantoin (34.3%), while the lowest resistance
was found for gentamicin (10.9%). Staphylococcus
aureus showed the highest resistance to penicillin
(100%) and cotrimoxazole (40.8%), yet
demonstrated the highest sensitivity to gentamicin.
Notably, no MRSA and VRSA strains were
identified in the samples from the central laboratory
(outpatients).

The analysis of antibiotic resistance in the most
prevalent Gram-negative bacteria isolated from
urine samples of outpatients and inpatients at Shahid
Sadoughi Hospital revealed notable findings.
Escherichia coli demonstrated high resistance rates
to ampicillin (71% in outpatients and 86% in
inpatients) and cotrimoxazole (60% in outpatients
and 72% in inpatients). Conversely, it exhibited low
resistance to imipenem (3% in both outpatients and
inpatients) and amikacin (4% in outpatients and 5%
in inpatients). Klebsiella pneumoniae displayed
substantial resistance to ampicillin  (90% in
outpatients and 96% in hospitalized patients) and
cefazolin  (45% in outpatients and 72% in
hospitalized patients) in both groups. Notably,
Enterobacter spp isolates showed significant
resistance to ampicillin (85% in outpatients and 95%
in inpatients) and cefazolin (31% in outpatients and
74% in inpatients).

The most prevalent gram-positive bacteria
identified in urine samples from outpatients and
inpatients at Shahid Sadoughi Hospital were
Enterococcus bacteria, totaling 93 isolates across
both groups. These bacteria exhibited substantial
resistance to tetracycline (86% in outpatients and
91% in inpatients) and erythromycin (71% in
outpatients and 88% in inpatients). Additionally,
among Staphylococcus aureus isolates (37 isolates),
the highest resistance was observed against
penicillin  (82% in outpatients and 92% in
inpatients), while the lowest resistance was to
rifampin (0% in outpatients and 16% in inpatients).
Nearly half of the Staphylococcus aureus strains
from both outpatients and inpatients were identified
as MRSA, all of which were sensitive to
vancomycin. Overall, 64.6% of Escherichia coli
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isolates and 23% of K.pneumoniae isolates were
ESBL positive.

Discussion

In this study, among 3563 positive urine cultures,
2959 (83%) samples were from women, and 604
(17%) were from men. The highest frequency of
urinary infection occurred in the age group of 21-40
years, accounting for 27.9%, consistent with
numerous studies. However, Folliero etal., in a 2020
study in Nepal, reported the highest prevalence of
UTI in the age group above 61 years. Hence, the
age-specific prevalence of infection varies across
different geographical areas.

Escherichia coli was the most frequently isolated
bacteria in this study, comprising 57.8%, followed
by Klebsiella pneumoniae at 9.7%. Microbial
resistance investigation revealed the highest level of
antibiotic resistance among these two bacteria to
ampicillin in both outpatients and inpatients. Saleh
et al.'s study in Khorramabad (Iran) in 2018 also
identified Escherichia coli (61.43%) and Klebsiella
(16.1%) as the most prevalent isolates, aligning with
the current study. Isolated Escherichia coli in this
study exhibited the highest antibiotic resistance to
cotrimoxazole.

Mortazavi et al.'s systematic review and meta-
analysis on the antibiotic resistance pattern of UTI
bacterial agents in Iran from 1992-2015 reported
Escherichia coli as the most common cause of UTI,
with the highest antibiotic resistance compared to
ampicillin  (62%), consistent with the present
findings.

In a study conducted by Pelluri et al. in India
(2022), the most common species causing urinary
infections were Escherichia coli strains (60.5%),
followed by Klebsiella pneumoniae (16%), which
was consistent with the findings of the present study.
In this study, the Escherichia coli strain exhibited the
highest sensitivity to amikacin antibiotics (69.4% of
outpatients and 81.2% of inpatients) and imipenem
(63.9% of outpatients and 67.1% of inpatients).
Conversely, similar to the present study, it
demonstrated  the  highest  resistance  to
cotrimoxazole (62.7% of outpatients and 80% of
hospitalized patients).

In Iran, the increasing use of third-generation
cephalosporins for treating urinary tract infections
has led to arise in ESBL rates among gram-negative
bacteria. In this study, over half of Escherichia coli
isolates were ESBL positive, aligning with a review
study by Qadri et al. in Iran. However, Tayh et al.'s

April 2024, Volume 31, Issue 1



April 2024, Volume 31, Issue 1

Kimia Saremi et al.

study in Palestine in 2021 reported ESBL positivity
in Escherichia coli at 39.1% and in Klebsiella
pneumoniae at 59.3%, diverging from the present
findings. Overall, the results on ESBL production in
Iran and other countries exhibit considerable
diversity, ranging between 4-74% in Escherichia
coli isolates and 8-80% in Klebsiella pneumoniae
isolates.

Conclusion

Escherichia coli isolates in this study exhibited
high resistance to commonly used antibiotics in
treatment. However, nitrofurantoin and amikacin
can be highlighted as the most effective drugs for the
treatment of outpatients and inpatients with
Escherichia coli bacterial agents, respectively.
Therefore, to prevent the further spread of resistant
isolates, especially those producing ESBL,
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continuous monitoring of antibiotic resistance is
recommended to control infections.
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