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Urinary tract infections (UTIs) are among the most common bacterial diseases and
present a significant public health challenge due to the increasing prevalence of
multidrug-resistant (MDR) pathogens. Understanding local epidemiology and
resistance profiles is essential for guiding empirical treatment and infection control
strategies. This descriptive—analytical retrospective study analyzed 391 urine
samples collected from patients with suspected UTlIs at selected medical centers in
Rasht, Iran, over a three-month period. Bacterial isolation and identification were
performed using standard microbiological techniques, and antimicrobial
susceptibility testing was conducted by the Kirby—Bauer disk diffusion method,
with results interpreted according to CLSI 2023 guidelines. Statistical analyses were
performed using the chi-square test and independent t-test. Of the 391 samples, 201
cases (52.4%) had positive urine cultures. Gram-negative bacilli accounted for
84.9% of isolates, while gram-positive cocci comprised 10.7%. Escherichia coli
was the predominant pathogen and showed the highest resistance to tetracycline
(58.5%), whereas tobramycin demonstrated the highest efficacy, with a sensitivity
rate of 90.0%. The findings demonstrate a high burden of MDR uropathogens,
particularly E. coli, in northern Iran. Continuous local surveillance of antimicrobial
resistance patterns is essential to inform empirical therapy, and the implementation
of targeted antibiotic stewardship policies is urgently recommended.

1. Introduction

Urinary tract infection (UTI) is among the
most prevalent bacterial infections affecting
humans, representing a major public health
concern worldwide (Foxman, 2014; Stamm &
Norrby, 2001). It is estimated that over 150
million people are diagnosed with a UTI each
year, leading to significant healthcare costs and
morbidity (Terlizzi et al., 2017). The urinary
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tract is normally sterile, owing to multiple host
defense mechanisms that prevent microbial
colonization. Nevertheless, UTIs can occur
when these defenses are overcome by bacterial,
viral, fungal, or, less commonly, parasitic
pathogens (Puca, 2014; Medina & Castillo-Pino,
2019).UTIs may involve the lower urinary tract
such as the bladder and urethra (cystitis and
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urethritis) or extend to the upper tract, including
the ureters, renal pelvis, and kidney parenchyma
(pyelonephritis) (Flores-Mireles et al., 2015).
Although pyelonephritis is less frequent than
cystitis, it typically presents with more severe
clinical features such as fever and flank pain and
poses a higher risk of permanent renal damage,
especially in vulnerable populations like the
elderly and young children (Hvidberg et al.,
2000). The pathogenesis of ascending UTI is
multifactorial, influenced by host anatomical
and genetic factors and by bacterial virulence
traits such as adhesion, motility, and biofilm
formation (Paterson & Bonomo, 2005).
Epidemiological studies consistently indicate
that  Gram-negative  bacilli,  particularly
Escherichia coli, are the leading etiologic agents
of both community-acquired and healthcare-
associated UTIs, accounting for 70-90% of
acute uncomplicated cases (Ranjan Dash et al.,
2018; Igbal et al., 2022). Other notable
pathogens include Klebsiella pneumoniae,
Proteus mirabilis, Pseudomonas aeruginosa,
Enterobacter spp., and Gram-positive species
like Staphylococcus aureus and Enterococcus
faecalis, which are more frequently associated
with  urinary  tract  abnormalities  or
catheterization (Flores-Mireles et al., 2015;
Shrestha et al., 2022). In recent years,
inappropriate and excessive use of antimicrobial
agents has accelerated the emergence of
multidrug-resistant ~ (MDR)  uropathogens,
including  extended-spectrum  f-lactamase
(ESBL)-producing E. coli and K. pneumoniae
(Babakhani & Oloomi, 2018; Ventola, 2015;
WHO, 2023). The prevalence and patterns of
antibiotic resistance vary considerably between
countries and even within regions of the same
country, reflecting differences in prescribing
practices, infection control measures, and
accessibility of antibiotics (Farajnia et al., 2021,
Shaikh et al., 2022). In Iran, several studies have
reported alarmingly high rates of resistance
among uropathogens, particularly in provinces
with wider antibiotic availability and less
stringent antimicrobial stewardship (Jalalvand et
al., 2020; Pourakbari et al., 2021). This growing
resistance  complicates empirical therapy,
prolongs treatment duration, and increases the
risk of adverse outcomes. Consequently,
continuous local surveillance of uropathogen
distribution and drug susceptibility patterns is
essential to guide empirical antibiotic choices,

reduce treatment failures, and contain the spread
of MDR strains (WHO, 2023).Given the
dynamic nature of bacterial resistance and the
regional variability in pathogen prevalence, the
present study aims to identify the bacterial
agents responsible for UTIs and determine their
antibiotic resistance profiles in clinical urine
specimens collected from patients referred to
selected laboratories in Rasht, Iran.

2. Materials and Methods
2.1. Study Design and Sample Collection

This descriptive analytical retrospective
study was conducted on urine samples suspected
of urinary tract infection (UTI) over a three-
month period (July to September 2023) in Rasht,
Iran. Patient demographic and clinical data
including age, sex, and marital status, history of
diabetes mellitus, previous UTIs, and prior
antibiotic use were recorded anonymously using
standardized data collection forms. Midstream,
clean catch urine samples from all suspected
UTI patients were collected in a sterile, dry,
wide-neck, leak-proof, screw-capped container.
The container was to be clearly labeled with a
unique sample number, as well as the date and
time of collection.. The samples were collected
aseptically before the starting of antibiotic
treatment. These sample were examined and
processed within 24-28 hours. The urine was
examined macroscopically for the color and
turbidity and wet mount of urine samples were
prepared. The wet mounts were observed
microscopically to identify the presence of pus
cells, red blood cells, epithelial cells, crystals,
parasites and yeast. All the findings were
recorded. All urine samples were inoculated
aseptically on to Hi-Chrome UTI agar using a
calibrated wire loop of 28G with an internal
diameter of 3.26 mm holding 0.004 ml of urine.
The plates were incubated at 37 0 C aerobically
and after overnight incubation, they were
checked for significant bacteriuria as under by
enumeration of colonies [growth of 100 colonies
equals to 105 colony forming units (CFU) of
bacteria /ml of urine] (Patra. et al. 2020).

2.2. Culture and Bacterial Identification
Samples were inoculated directly onto Eosin

Methylene Blue (EMB) agar and Blood Agar
(Merck, Germany) using a calibrated 0.1 ml
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loop, followed by incubation at 37 °C for 18-24
hours. Colony counts >10° CFU/ml were
considered indicative of significant bacteriuria.
Bacterial identification was performed using
standard microbiological and biochemical
methods, including Gram staining, catalase,
coagulase, triple sugar iron (TSI), oxidase,
mannitol  fermentation, and urease tests
(Khoshbakht et al., 2012). Reference strains of
Escherichia coli ATCC 25922 and
Staphylococcus aureus ATCC 25923 were used
as quality controls throughout the study.

2.3. Antimicrobial Susceptibility Testing

Antibiotic  susceptibility patterns  were
determined using the Kirby—Bauer disk diffusion
method on Mueller—Hinton Agar (Merck,
Germany), in accordance with the latest Clinical
and Laboratory Standards Institute (CLSI)
guidelines (CLSI, 2023). Antibiotic disks
(MAST Group, UK) included: Ceftazidime (30
Kg), Ceftriaxone (30 ug), Cephalothin (30 ug),
Imipenem (10 pg), Amikacin (10 pg),
Trimethoprim—Sulfamethoxazole (30  pug),
Nalidixic acid (30 pg), Tetracycline (30 pg),
Nitrofurantoin (300 ug), and Ciprofloxacin (30
1g). Plates were incubated at 35 £ 2 °C for 16—
18 hours, and inhibition zone diameters were
interpreted as Susceptible, Intermediate, or
Resistant per CLSI breakpoints. (Humphries et
al. 2021).

2.4. Definitions of Multidrug Resistance

Multidrug-resistant  (MDR), extensively
drug-resistant (XDR), and pandrug-resistant
(PDR) phenotypes were defined according to the
international consensus by Magiorakos et al.
(2012), with updates based on recent literature
(Momtaz et al., 2021; WHO, 2023).

2.5. Data Analysis

Descriptive statistics (frequency
distributions, measures of central tendency and
dispersion) were calculated. The chi-square test
or Fisher’s exact test, and where applicable,
Student’s t-test, were used to assess associations
between categorical variables. All statistical
analyses were performed using IBM SPSS
Statistics version 26 (IBM Corp., Armonk, NY,

USA) and a p-value <0.05 was considered
statistically significant.

2.6. Ethical Considerations

The study protocol was approved by the
Ethics Committee of Kazerun Branch, Islamic
Azad University, (Approval Code: [Approval
Code: IR.IAU.REC.2021.064]). Patient
confidentiality was maintained in accordance
with the Declaration of Helsinki.

3. Results

During the three-month study period, 391
urine samples from patients suspected of urinary
tract infection (UTI) were analyzed. Significant
bacteriuria (> 1075 CFU/mL) was detected in
205 samples (52.4%).

3.1. Demographic characteristics

The patients’ ages ranged from 1 to 83 years
(mean+ SD: 37.5+21.8 years). Of the culture-
positive cases, 171 (83.4%) were female
(mean+ SD: 36.1+22.3 years) and 34 (16.6%)
were male (mean+SD: 46.74+20.3 years).
Table 1 presents the demographic comparison
between sexes. Women had a significantly
higher history of previous UTI, diabetes
mellitus, and prior antibiotic use compared with
men (p=0.001). No significant difference was
observed in the prevalence of prostatitis between
Sexes.

3.2. Clinical manifestations

Table 2 summarize the frequency of clinical
symptoms. Dysuria, urinary frequency, and
flank pain were significantly associated with
positive culture results (p <0.001).

3.4. Urinalysis findings

Urinalysis parameters, including leukocytes,
red blood cells (RBCs), glucose, nitrite, casts,
protein, stones, and crystals, are shown in
Table3. Leukocyturia and hematuria were
significantly more common in culture-positive
samples (61.9% and 37.1%, respectively)
compared with culture-negative samples. Nitrite
was detected in 29.7% of positive samples
versus 2.1% of negative samples (p=0.001),
while differences for glucose, protein, and casts
were not statistically significant.
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3.5. Age and sex distribution

The highest prevalence of infection was
recorded among men aged 26-35years and
women aged 56-65 years. Across all age groups,
women exhibited a significantly higher
prevalence of UTI than men (p <0.001).

3.6. Bacterial isolates

Gram-negative bacilli accounted for 84.9%
of culture-positive UTIs, with Escherichia coli
being the most frequent isolate (60.9% of Gram-
negatives). Gram-positive cocci comprised
10.7% of isolates, with coagulase-negative
Staphylococcus species being the most common
among them (17.5% of Gram-positives). Gender
distribution analysis showed similar pathogen
spectra in men and women, with no statistically
significant differences (Table 4).

3.7. Antibiotic resistance patterns

The antibiotic susceptibility profile revealed
high resistance rates among Gram-negative
isolates to tetracycline (74.3%), cephalothin
(48.7%), nalidixic acid (43.4%), ceftriaxone
(37.1%), and ceftazidime (32.4%). E. coli
isolates exhibited the highest resistance to
tetracycline (73.7%) and the lowest to
Tobramycin, Ciprofloxacin, Amikacin, and
Nitrofurantoin.  Among  Klebsiella  spp.,
resistance to [-lactams and trimethoprim-
sulfamethoxazole was reported at 66.7% and
77.8%, respectively, while partial susceptibility
to amikacin (33.3%) and imipenem (44.4%).
Enterobacter spp. showed the highest resistance
to cefixime (66.7%), cephalothin (88.9%), and
ampicillin;  resistance to cefotaxime and
ceftazidime was also about 55%. Pseudomonas
spp. showed high resistance to most p-lactams
and quinolones, but were completely sensitive to
amikacin and tobramycin in women. Other
gram-positives such as Streptococcus and
Enterococcus, although isolated in small
numbers, showed a high resistance pattern to
penicillins and ampicillin. (Table 5).

3.8. Multidrug resistance (MDR/XDR) profiles

Among 201 bacterial isolates, 63 (31.3%)
were single-drug resistant (SDR), 115 (57.2%)
were MDR, and 14 (7.0%) were XDR. No
pandrug-resistant (PDR) strains were detected
(Table 7).

- E. coli accounted for the majority of MDR
(47.7%) and XDR (5.9%) strains.
- Other MDR/XDR isolates included
Enterococcus  faecalis, Klebsiella  spp.,
Pseudomonas spp., and coagulase-negative
Staphylococcus spp.

- Fisher’s exact tests indicated that the
distribution of drug resistance patterns in E. coli
was significantly different from other pathogens
(p=0.0001). The overall comparison across all
species also showed a significant difference
(p=10.0004).

3.9. Resistance patterns by genus

- Klebsiella spp. High resistance to B-lactams
(including penicillins and cephalosporins),
aminoglycosides, fluoroquinolones,
tetracyclines, and nitrofurans; some isolates
exhibited carbapenem resistance.

- Enterobacter spp. Resistance to multiple
classes including  B-lactams,  penicillins,
fluoroquinolones, aminoglycosides,
tetracyclines, and carbapenems.

- Pseudomonas spp. Notable resistance to
carbapenems, [-lactams (especially extended-
spectrum  cephalosporins), fluoroquinolones,
aminoglycosides, and partial resistance to
nitrofurans and tetracyclines.

- Staphylococcus spp. Resistance to -
lactams  (particularly in  MRSA strains),
fluoroquinolones, folate pathway inhibitors, and
tetracyclines in some cases.

- Enterococcus spp. MDR to tetracyclines, 3-
lactams, penicillins, and nitrofurans;
vancomycin resistance not documented in this
cohort.

- Streptococcus spp. MDR mainly to
tetracyclines, B-lactams, penicillins, and folate
pathway inhibitors.
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Table 1: Frequency Distribution of Demographic Factors Among Patients Referred to Selected Laboratories

Specification Woman Man P-value
P Quantity Percentage Quantity Percentage
History of Urinary 84 49 11 32 0.001
Tract Infection
History of Diabetes 15 8.8 1 2.9 0.001
Prostatism — — 3 — 0
History of
Antibiotic Use 69 40 ! 21 0.001
Employment Status 53 31 26 76 0.001
Marital Status 155 91 19 56 0.002

Table 2: Frequency Distribution of Clinical Symptom Comparisons Among the Studied Clients

Symptoms - Woman - Man P-value
Quantity Percentage Quantity Percentage
Burning 87 50.8 9 26.4 0.0
Urination Frequency 63 36.8 3 8.8 0.0
Flank Pain 49 28.6 8 23.5 0.0
Fever 28 16.3 15 44.1 0.1
ReprodL_jctlve System 19 111 4 117 03
Disorders

Dark Urine 23 13.4 5 14.7 0.1
Foul odor of urine 24 14.0 6 17.6 0.1

Table 3: Frequency Distribution of Urine Analysis and Culture Findings in the Studied Clients

Parameters Negative Culture_ _ I?ositive Culture _ p-value
Negative Positive Negative Positive

WBC 168 (90.3) 18 (9.7) 78 (38.1) 127 (61.9) 0.0
RBC 161 (86.6) 25 (13.4) 129 (62.9) 76 (37.1) 0.0
Sugar 176 (94.6) 10 (5.4) 189 (92.2) 16 (7.8) 0.3
Nitrite 182 (97.1) 4(2.1) 144 (70.3) 61 (29.7) 0.0
Acetone 181 (97.3) 5(2.7) 202 (98.6) 3(1.4) 0.2
Protein 183 (98.4) 3(1.6) 197 (96.1) 8 (3.9) 0.5
Cylinder 185 (99.5) 1(0.5) 199 (97.1) 6 (2.9) 0.7
Crystal 139 (84.7) 47 (25.3) 168 (82.5) 63 (17.5) 0.0

Table 4: Comparison of the Frequency of Bacteria Isolated from Urine Culture Samples

Microorganism Frequency Frequency percentage
Escherichia coli 163 81.1%
Klebsiella 9 4.48%
Enterobacter 12 5.97%
Pseudomonas 7 3.48%
Staphylococcus coagulase-negative 5 2.49%
Streptococcus 1 0.50%
Enterococcus faecalis 3 1.49%
Staphylococcus aureus 1 0.50%

Total 201 100
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Table 5: Frequency of Isolated Bacterial Agents from Patients by Age Group and Gender

Age Categories
Bacteria Type ender 5> 6-15 16-25 26-35 36-45 46-55 56-65 >66 Total
9 quantity | quantity | quantity | quantity | quantity | quantity | quantity quantity
Escherichia Male 0 1(9.1) 2(182) | 2(18.2) 1(9.1) 1(9.1) 1;’5;-1) | 3(27.3) 11 (50.0)
coli Female 0 3(20) | 17(11.2) | 4(2.6) 9(5.9) | 39(25.7) (375) 23 (15.1) 152 (84.9)
Staphylococcus | Male 0 0 0 1 (100) 0 0 0 0 1(4.5)
coagulase- I
negative Female 0 0 0 0 2 (50) 1(25) 1(25) | 0 4(2.2)
Klebsiella Male 0 0 0 1 (50) 1 (50) 0 0 | 0 2(9.1)
Female 0 0 3(429) | 1(143) | 1(143) | 2(28.6) 0 | 0 7(3.9)
Enterobacter Male 0 0 0 0 1 (50) 1 (50) 0 | 0 2(9.1)
Female 0 0 0 2 (20) 4 (40) 2 (20) 1(10) [ 1(0) 10(5.6)
Pseudomonas Male 0 0 1(20) 1(20) 1 (20) 2 (40) 0 ‘ 0 5(22.7)
Female 0 0 0 0 2 (100) 0 0 ] 0 2(11)
Staphylococcus | Male 0 0 0 0 0 0 0 | 0 0(0)
aureus Female 0 0 1 (100) 0 0 0 0 ] 0 1(0.6)
Male 0 0 0 0 0 0 o | o 0(0)
Streptococcus
Female 0 0 0 1 (100) 0 0 0 I 0 1(0.6)
Enterococeus Male 0 0 0 1 (100) 0 0 0 | 0 1(4.5)
Female 0 0 0 1 (50) 1 (50) 0 0 | 0 2(1.1)
Male 0 1(45) | 3(136) [ 6(273) | 4(182) | 4(182) | 1(45 | 3(136) 22 (10.9)
Total Female 0 3(1.68) | 21 (11.7) | 9(5.0) | 11(6.1) | 44 (24.6) (3%90) 24 (13.4) | 179(89.1)

Table 6: Frequency of Antibiotic Resistance Patterns in Isolated Cases from Urinary Tract Patients by Gender

Isolated bacteria from culture

Antibiotic Class Escherichia Staphylococcus | Klebsiella | Enterobacter Pseudomona | Streptoco Enterococc
gender coli _ N=9 N=12 S ccus us N=3
N=163 = = = N=7 N=1 =

Imipenem Male 4 (2.5) 0 1(1L1) 1(16.7) 3 (43.0) 0 0
(IMI) Carbapenems =i 32 (19.6) 0 3(333) 2 (10.5) 1(14.3) 0 0

Cefotaxime Beta.lactams Male 3(18) 1(16.7) 1(1L1) 1(16.7) 5 (71.4) 0 1(333)

(CTX) Female 29 (17.8) 4 (30.7) 1 (1L1) 3(15.8) 0 0 1(333)
Tobramycin : . Male 1(0.6) 0 0 0 2 (285) 0 0
(Top) | Aminoglycosides e 8 (4.9) 0 11D 0 0 1(100) 0
Trimethoprime| Folate pathway | _Male 5(3.1) 2 (40) 1(1L1) 2 (33.3) 4 (57.0) 0 0
(TS) inhibitors Female 45 (27.6) 6 (46.1) 6 (66.7) 5 (31.6) 0 1 (100) 0
Nitrofurantoin Nitrofuran Male 3(1.8) 0 1(11.1) 0(33.3) 3 (43.0) 0 0

(NI) Female 24 (14.7) 1(16.7) 3(333) 1(36.8) 1(14.3) 0 1(333)
Tetracycline Tetracvelines Male 11 (6.8) 0 1(11.1) 1 (50) 4(57.1) 0 0

(T) Y Female | 109 (66.9) 1(16.7) 4 (44.4) 11 (47.4) 1(14.3) 1 (100) 2 (67.0)
Ciprofloxacin . Male 2(12) 1(16.7) 1(1L1) 1(16.7) 5 (71.4) 0 0
(CIP) Fluoroquinolones =219 (11.7) 3 (50) 5 (55.6) 1(105) 0 1(100) 0
Nalidixicacid | o i Male 7(4.3) 2 (40) 2 (22.2) 2(33.3) 3 (43) 0 0
(NA) Female 59 (36.2) 6 (100) 1(1L1) 7 (42.1) 0 0 0
Amikacin ) . Male 2(12) 1(16.7) 1(1L.1) 0 (16.7) 0 0 0
AK) Aminoglycosides oo 22 (13.5) 2 (15.4) 3(33.3) 1(26.3) 0 0 0
Ampicillin penicilling Male 6(3.7) 1(16.7) 1(1L1) 3 (50) 2 (28.5) 0 0
(AMP) Female 48 (29.4) 4 (66.7) 7(77.8) 9 (57.9) 0 1 (100) 1
Ceftazidime ] Male 6(3.7) 4 (66.7) 1(1L1) - 0 0 0

(CAZ) Beta-lactams e T 50 (30.7) 3 (50) 5(55.6) - 0 0 1(333)
Ceftriaxon Beta.lactams Male 6(3.7) 2 (40) 1(111) 0(0) 5 (71.4) 0 0
(CTR) Female 49 (30.1) 4 (30.7) 6 (66.7) 3(73.7) 1(14.3) 0 0
Cefalotin First generation | Male 8 (4.9) 4 (66.7) 2(66.7) 3 (50) 0 0 0
(CEP) cephalosporins Female 71 (43.6) 4(30.7) 8 (88.9) 1(63.1) 0 0 0
Cefixime Male 7 (20.6) 1(16.7) 1(33.3) 0(0) 0 0 0
(cT) Beta-lactams " le 64 (57.1) 3 (50) 6 (66.7) 0 0 1(100) 0
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Table 7: Distribution of Drug-Resistance Pattern among the Isolated Pathogens
Non Drug Single Drug Multi Drug Extér;zlvely |
Isolated Resistance Resistance Resistance Resistagnce Total (Fl)?'i\s/ﬁ;?s
Uropathogens (NDR) (SDR) (MDR) (XDR) exact)
No. (%) No. (%) No. (%) No. (%) No. (%)
Escherichia coli 7(3.5) 48 (23.9) 96 (47.7) 12 (5.9) 163 (81.1) 0.0
Enterobacter 0 (0) 2(0.9) 6 (3) 1(0.5) 9 (4.9 0.2
Klebsiella 2(1) 6 (3) 4(2) 0(0) 12 (6) 0.2
Pseudomonas 0 (0) 4(2) 2 (1) 1(0.5) 7 (3.5) 0.4
Staphylococcus aureus 0 (0) 0 (0) 1(0.5) 0 (0) 1(0.5) 0.3
Streptococcus 0 (0) 1(0.5) 0 (0) 0 (0) 1(0.5) 0.5
Enterococcus faecalis 0 (0) 1(0.5) 21 0 (0) 3(1.5) 0.7
Staphylococcus
coagulase-negative 0(0) 1(0.5) 4(2) 0(0) 5(2.5) 0.6
Total 9 (4.5) 63 (31.3) 115 (57.2) 14.(7) 201 (100) | *p <0.001

*Overall p-value for all drug resistance patterns and pathogens (Fisher’s Exact Test)

As shown in the table above, the p-value for each pathogen, calculated via Fisher’s exact test

compared to all other pathogens, is presented in the final column. The results indicate a statistically

significant difference in the drug resistance pattern of E. coli compared to other organisms (p<0.001). The
overall p-value for the entire table was 0.0004, confirming a significant difference in resistance
distribution among all isolated pathogens.

80

Antibiotic Resistance Pattern of E. coli Isolates

704

Resistance (%)
] w - w [=1]
(=] L= L= L= f=1

-
=]

o

Antibiotic

Figure 1. Bar chart showing the frequency (%) of antibiotic resistance among Escherichia coli isolates

from community-acquired urinary tract infections in Rasht, Iran.

4. Discussion

This study evaluated the distribution of
uropathogenic microorganisms isolated from
patients with urinary tract infections (UTISs)
referred to medical centers in Rasht, Iran, and
analyzed their antimicrobial susceptibility
patterns. It also examined associations between

gender, clinical manifestations, laboratory
findings, and the isolated bacterial species.UT]
remains one of the most common bacterial
infections worldwide, affecting an estimated 150
million people annually (Einabadi etal., 2018).
Epidemiological data indicate that
approximately one in three women will require
antimicrobial therapy for UTI before the age of
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24, and 40-50% will experience at least one
episode  during their lifetime  (Moniri
etal.,2003). Consistent with previous studies
(Flores-Mireles etal., 2015), our results show a
clear female predominance, with women
constituting 89.1% of positive cultures. This is
largely attributed to female anatomical factors a
shorter urethra and proximity to the anal region
which facilitate ascending infection, as well as
behavioral and hygienic practices (Ghaffar
etal.,2019; AHB, 2006). Sexual activity has
also been linked to increased UTI risk in
women. In men, the lower incidence of UTI is
attributed to the longer urethra and the protective
antimicrobial properties of prostatic secretions
containing zinc and cationic  proteins
(Flores-Mireles et al., 2015).In line with national
and global reports, Escherichia coli was the
predominant pathogen (81.1%), followed by
Enterobacter spp. (5.97%) and Klebsiella spp.
(4.48%) (Saleh etal.,2018; Jabrodini
etal.,2018; Rossignol etal,2017). The
pathogenic success of E. coli is linked to its
intestinal  abundance, adhesive  fimbriae
facilitating attachment to the uroepithelium,
motility via flagella, and evasion of local
immune defenses such as IgA (Oluremi
etal.,2011). Among Gram-positive organisms,
coagulase-negative Staphylococcus was the
most frequently isolated agent, supporting recent
evidence of its clinical relevance in UTIs
(Farajnia etal., 2009).Urinalysis findings
demonstrated significantly higher leukocyturia,
hematuria, nitrite, crystals, and proteinuria in
culture-positive specimens compared to negative
ones. However, as in other studies, a notable
proportion of infected patients lacked these
diagnostic  urinalysis ~ markers  (Gerber
etal., 2002; Huppert etal.,2003), underscoring
the importance of culture confirmation.
Antimicrobial susceptibility testing revealed
alarmingly high resistance rates in E. coli,
particularly to tetracycline (73.7%), Cephalothin
(48.5%), and Nalidixic acid (40.5%). Lower
resistance was observed for tobramycin (5.5%),
ciprofloxacin (12.9%), and Amikacin (14.7%).
These results align with prior data from both
Iran and other countries (Moniri etal.,2003;
Einabadi etal.,2018; Rossignol etal.,2017).
Coagulase-negative  Staphylococcus isolates
exhibited high resistance to Nalidixic acid,
trimethoprim, ceftriaxone, and cefotaxime, with
comparatively better activity for nitrofurantoin,

ciprofloxacin, and ampicillin, showing partial
divergence from other Iranian and international
studies (Murray etal., 2005).Consistent with
global patterns, increasing resistance was found
for commonly used agents such as ceftriaxone,
Cefixime, and ciprofloxacin a likely outcome of
widespread and often empirical prescription
practices (Amin etal.,2011). Conversely, drugs
less frequently used in routine treatment, such as
Ceftazidime and Imipenem, maintained better
activity profiles. Alarmingly, a high prevalence
of multidrug resistance (MDR) was documented
in E. coli isolates: 76.8% were resistant to at
least three antibiotic classes, with resistance
patterns extending up to eight concurrent agents.
Only 18% of isolates were fully susceptible.
Comparable MDR prevalence rates have been
reported in Pakistan (77.5%; Sheikholeslami &
Hassanshahi, 2010) and Iran (77%; Mohammadi
etal., 2016). These findings reinforce the urgent
need for antibiotic stewardship programs,
region-specific prescribing guidelines, and
regular surveillance to monitor trends in
uropathogen resistance (Jalilian etal.,2014;
Habibi-Asl etal.,2018).Given the regional
variability in uropathogen prevalence and
resistance  profiles, annual antimicrobial
susceptibility mapping is warranted to support
evidence-based empirical therapy and reduce
inappropriate antibiotic use.

Conclusion

UTIs in this study were predominantly
caused by Gram-negative bacteria, particularly
E. coli, with alarmingly high resistance rates to
several commonly prescribed antibiotics. MDR
and XDR strains are emerging as major clinical
threats. Routine culture and susceptibility
testing, early detection of resistant strains, and
judicious antibiotic prescription are essential to
control the spread of resistance. Antibiotic
policies tailored to local resistance patterns
should be developed and strictly implemented to
safeguard the efficacy of available treatments.
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