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Abstract 
Urinary tract infection (UTI) is one of the most frequent infections among women, and if untreated could lead to 
severe complications. The treatment of UTI is difficult due to the appearance of pathogens with increasing 
resistance to antimicrobial agents. This study thus aimed to determine the bacterial etiological pathogens of UTI 
and the antibiotic sensitivity pattern of the pathogens isolated. This descriptive cross-sectional study was 
performed from March to September 2019 on a total of 339 women referred to Imam Khomeini Teaching 
Hospital in Ahvaz, Iran. Mid-stream urine samples were collected from the patients and were cultured. The 
presence of significant bacteriuria (> 105 CFU/mL) was determined using the plate count method. The 
antimicrobial susceptibility test was done by the standard disk diffusion method. The most frequently isolated 
pathogens were Escherichia coli (54.8%), Klebsiella (18.2%), Pseudomonas aeruginosa (9.9%), Proteus (8%), 
and Acinetobacter (5.1%). E. coli, as the most common pathogen of UTIs, showed the most resistance to 
cephalosporins and the least resistance to imipenem. According to the findings, E. coli was the most common 
cause of UTI in our region. Considering the rate of UTI, and the importance of preventing its severe complications, 
a survey of regional resistance patterns and timely treatment can control the development of its resistant bacteria. 
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1. Introduction 
Bacterial infections pose serious threats to public 

health and affect millions of people annually [1]. 
Urinary tract infection (UTI), as one of the most 
common bacterial infections, is known as the second 
most common cause of infection in the human body 
[2, 3]. Thus, the lack of proper diagnosis and treatment 
of UTIs can lead to severe complications, such as 
urinary tract disorders, wounds in renal parenchyma, 
hypertension, and uremia. In pregnant women, UTI 
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can also lead to preterm labor and even abortion [4, 5]. 
The urinary tract is naturally devoid of any 
microorganisms, and infection occurs when any 
bacteria, virus, fungus, or parasite infects the urinary 
tract [2]. The rate of UTIs in developing countries is 
estimated to be at least 250 million cases per year. This 
infection is usually caused by bacteria, especially 
Gram-negative bacteria, such as Escherichia coli 
which is seen in all age groups in both sexes, though it 
is more likely to occur in young women [6, 7].  
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Over the half of women develop UTI at least once 
in their lifetime, primarily in the lower urinary tract, 
which includes the urethra and bladder. Therefore, 
identifying the type of bacteria that cause UTI and 
prescribing the appropriate antibiotics to prevent its 
main complications such as urinary tract disorders, 
premature birth, and abortion seem indispensable [8]. 
Antimicrobial sensitivity testing lab reports, intended 
to determine the bacterial etiological pathogens of 
UTI, are usually released within 48 hours after 
receiving the samples in the laboratory. For this 
reason, in most cases, experimental treatment is 
recommended by the physicians, as antibiotic 
resistance pattern studies of pathogens and 
epidemiologic studies can be helpful in the treatment 
of UTIs [9]. In addition, as the resistance pattern in any 
infectious area in the body changes over time, new 
studies are thus needed to determine the etiological 
pathogens of the infection. Given the prevalence of 
UTIs and the importance of preventing its severe 
complications, this study was thus intended to 
determine the most common strains causing UTIs and 
the antibiotic resistance pattern of such strains in the 
city of Ahvaz. 

 
2. Materials and Methods  
2.1. Urine Samples 
The present study was performed on 341 patients 

admitted to Imam Khomeini Teaching Hospital in 
Ahvaz, Iran, during a six-month period from April to 
September 2019. To that end, the samples collected 
from midstream urine of the patients were transferred 
to the laboratory. Then, they were cultured in blood 
agar and MacConkey agar medium (Merck, Germany) 
and were incubated at 37 °C for 24 hours. Cultures 
containing more than one bacterial strain were 
considered as contamination and excluded. All the 
isolates were identified using the conventional 
bacteriologic methods (i.e., microscopical and 
appropriate biochemical tests). 

2.2. Antibiotic susceptibility  
Antimicrobial sensitivity tests were carried out by 

the disc diffusion technique using Muller Hinton agar 
(Merck, Germany) in accordance with the Clinical and 
Laboratory Standards Institute (CLSI) 
recommendations [10]. Imipenem (10 µg), Ampicillin 
(10 µg), Amikacin (30 µg), Cefazolin (30 µg), 
Ceftriaxone (30 µg), Cephalexin (30 µg), Cefixime (5 

µg), Gentamicin (10 µg), Vancomycin (30 µg) and 
Penicillin (10 units) all from PadtanTeb, Iran. 

 
3. Results 
Totally, 352 bacterial strains were isolated from 

the 339 urine samples of women screened for bacterial 
UTIs in this study. Data analysis showed that the 
highest prevalence was for E. coli (54.8%), while 
Enterococcus faecalis (1.1%) was the least abundant 
(Table 1). Table 2 shows the resistance pattern of 
isolates to different antibiotics. The results of antibiotic 
susceptibility test of the bacterial isolates indicated 
that a high proportion of the test organisms were 
sensitive to amikacin and imipenem. Amikacin was, in 
turn, found to be very effective against all the isolates. 
Besides, most of the isolates were sensitive to 
imipenem, and high-level resistance was seen in 
ceftriaxone, cephalexin, and cefazolin. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Table 1. Distribution of organisms isolated from female patients with UTIs 

 

Organism Number (%) 

Escherichia coli 193 (54.8) 

Klebsiella pneumoniae 64 (18.2) 

Pseudomonas aeruginosa 35 (9.9) 

Proteus spp. 28 (8) 

Acinetobacter spp. 18 (5.1) 

Staphylococcus aureus 10 (2.8) 

Enterococcus faecalis 4 (1.1) 
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4. Discussion 
The arbitrary use of antibiotics in many cases 

causes UTI not to be isolated, which in turn may lead 
to the failure of treatment [11]. To determine the 
antibiotic resistance pattern of isolates from a urine 
culture, there are several reports in different parts of 
the world, including Iran. For instance, Raeeszadeh et 
al. studied 114 patients with urinary duct infections 
and shows that the most commonly isolated pathogen 
was E. coli (74%), while the least isolated one was 
related to Pseudomonas spp. (1%).  Also, the most and 
the least susceptibility in E. coli were for nitrofurantoin 
and sulfamethoxazole, respectively [12].  In another 
research, Jabrodini et al. studied 1300 urine samples 
to determine the etiological pathogens causing UTI 
and their antibiotic resistance profile. Their results 
showed that 247 samples (19%) were positive for 
bacterial growth, 148 urine samples (11.3%) were 
positive for E. coli and Klebsiella pneumoniae. 
Besides, the most and the least antibiotic resistance in 
E. coli was found to be to nalidixic acid (59.3%) and 
nitrofurantoin (22.2%), respectively. For K. 
pneumoniae strains, the most and the least antibiotic 
resistance was observed in nitrofurantoin (67.5%) and 
ciprofloxacin (25%) [13]. Similarly, studying 462 urine 
samples collected from patients with UTI in 
Bangladesh, reported that 100 of the samples were 
found to be culture positive. Indeed, E. coli (70%) was 
predominant, followed by Klebsiella spp. (11%) and 
Enterococcus spp. (6%). The results also revealed that 
about 96% of uropathogens were sensitive against 
imipenem, and 75% against amikacin. Moreover, the 
most antibiotic resistance in E. coli was to nalidixic 
acid (84.3%) [14]. In other research, Shokoohi et al. 
studied 1400 urine samples from outpatients in 
Hamadan, 235 samples were positive, of which 105 
cases (44.7%) were related to men, and 130 cases 
(55.4%) were women. E. coli isolated from 141 (60%) 
cases and was the most common organism. In this 
study, the resistance of E. coli to ceftriaxone and 
cefixime was 55% and 50%, respectively. The study 
showed that the most effective antibiotic for E. coli is 
amikacin (70% sensitivity) [15]. 

As main limitations of retrospective studies, we 
only access to the results of locally available antibiotics. 
Also, the results obtained from a regional hospital and 
may not be generalized to entire area. 

Overall, E. coli isolates showed high resistance to 
conventional antibiotics for the treatment of UTIs. In 
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our study, the best antibiotics to treat E. coli UTIs were 
found to be imipenem and amikacin. The findings also 
showed that the level of antibiotic resistance in 
different regions in human body depends on different 
factors, including antibiotic use patterns. For this 
reason, periodic monitoring of antibiotic resistance is 
recommended to control the infection at its source. 
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