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Abstract 
Aims: Urinary tract infection is one of the most common infections in humans, 
and despite the proper response to treatment, improper use of antibiotics has 
created resistance among some bacterial strains. This study examines the 
contribution of each of these strains to the resistance created by each of them. 
Instrument & Methods: In this study, 3480 results of urine culture tests were 
collected, and their antibiograms and ages and gender of the patients were 
analyzed. The information was collected for 1 year in Ahvaz city. The antibiotic 
resistance of each urinary tract infection was evaluated separately. 
Findings: The urinary tract infections had a higher prevalence among women 
(77.2%) than men (22.8%). Urinary tract infections were more common in 
people aged 26-35. Among the organisms that cause urinary tract infections, 
Escherichia Coli and Coagulase-negative staphylococcus had the largest share. 
The resistance of Escherichia Coli to Cefalotin, Cefixime, Ceftriaxone, 
Tobramycin, and Gentamicin was 62.5%, 62.2%, 57.4%, 21.7%, and 20.6%, 
respectively. 
Conclusion: Due to the higher prevalence of urinary tract infections among 
women, a woman with suspicious symptoms should be treated more rigorously, 
and according to the status of the urine culture, the treatment will change. 
Escherichia Coli has been reported to be the most common cause of urinary tract 
infections, and the best response was observed in patients with Ciprofloxacin or 
Ofloxacin, Ceftazidime, and Amikacin. 
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Introduction 
Urinary tract infections are one of the most common 
bacterial infections that affect more than 150 million 
people worldwide each year [1, 2]. Urinary tract 
infections are mainly bacterial, but can also be caused 
by fungal, viral, or parasitic agents [3]. These 
infections appear with a wide range of severity, with 
symptoms ranging from Dysuria to life-threatening 
pyelonephritis [4]. Therefore, the diagnosis and 
treatment of these infections are of great importance.  
Today, antibiotics play an important role in treating 
bacterial infections and preventing their side effects. 
In the twentieth century, there have been many 
advances in the development of antibiotics that have 
made humans resistant to infections; on the other 
hand, different species of bacteria have become 
resistant with the widespread use of antibiotics [5]. 
Resistance to a wide range of antibiotics has raised 
many concerns about the general health of people in 
different countries and has attracted the attention of 
various governments to this threatening factor of 
modern medical science [6]. Concerns include the 
higher prevalence of infections with resistant agents 
in medical centers, the failure of experimental 
therapies, the increasing incidence of complications 
due to the ineffectiveness of treatment, increasing the 
duration of treatment and mortality [2].  
Today, the use of antibiotics is considered to be the 
main cause of resistance [7]. Accuracy in the diagnosis 
and treatment of urinary tract infections, in addition 
to reducing the course of treatment, also prevents the 
progression of the disease and its spread to the blood 
circulation [8, 9].  
Given that the basis of appropriate treatment for 
urinary tract infections is the selection of appropriate 
antibiotics, today, antibiotic resistance has become a 
serious problem [10].  
Treatment of urinary tract infections is mostly 
experimental [8] and knowing the contribution of each 
microorganism in causing urinary tract infection in 
any geographical area and having information about 
their antibiotic resistance and susceptibility plays an 
important role in the effective treatment. 
Inappropriate prescription of antibiotics in Iran led 
us to conduct this study to identify the best way to 
treat urinary tract infections and prescribe 
appropriate antibiotics.  
Hoping that the information obtained from this study, 
reduce treatment complications and antibiotic 
resistance by affecting the proper treatment of 
urinary tract infections; this study aimed to identify 
the common organisms causing urinary tract 
infections and its antibiograms which is one of the 
factors to reduce improper administration of 
antibiotics   and   increase  awareness   to   prescribe 

appropriate antibiotics. 
 

Instrument and Methods 
In this research, the results of urine culture of 
patients referred to 4 laboratories in different parts 
of Ahvaz city (Imam Khomeini Hospital, Golestan 
Hospital, University Jihad Laboratory, and Farokhnia 
Laboratory), their ages, genders, and urinary tract 
infection-causing microorganisms and antibiograms 
of positive cultures were registered. The antibiogram 
method was disk diffusion. Data were collected for 
one year and the data of the cases that matched the 
positive definition were included in the study. Data 
were analyzed using SPSS 23 software. 
 

Findings 
3480 cases with positive criterion urine culture were 
included in the study, of which 2685 (77.2%) were 
female, and 795 (22.8%) were male.  
The p-value was lower than 0.05, which showed the 
significant relationship between gender and urinary 
tract infection.  
Among the studied cases, the age of 458 patients was 
registered, and most cases were in the age range of 
26-35 years (Table 1). 
The P-value in this section was less than 0.05 
(0.0001), which indicated a significant relationship 
between age range and urinary tract infection (Table 
2). 
As can be seen in the table, Escherichia Coli and then 
Coagulase-negative staphylococcus have the largest 
share of urinary tract infections.  
Escherichia coli has been the most common cause of 
infection in both genders. 
13% of the sample size was mixed growth which was 
excluded from the study. 
Escherichia Coli is the most resistant to Cefalotin and 
Cefixime (Table 3), and after that Ceftriaxone, Co-
trimoxazole, Cefotaxime, Ciprofloxacin, Ofloxacin, 
Ceftazidime, Tobramycin, Gentamicin, Imipenem, 
Nitrofurantoin, and Amikacin have been shown to be 
resistant, respectively.  
In all cases of positive culture, the discs used were not 
the same. 

 
Table 1) Number of positive urine cultures by age groups 
Age range Number Percentage 
<15 44 9.6 
16-25 80 17.5 
26-35 121 26.4 
36-45 78 17 
46-55 34 7.4 
26-65 33 7.2 
>65 68 14.8 
Total 458 100% 
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Table 2) Rate of positive urine culture by functional microorganisms, including mixed growth 
Bacteria Female Male Total 

Number Percentage Number Percentage Number Percentage 
Escherichia Coli 1363 50.8 422 53.1 1785 51.3 
Coagulase negative staphylococcus 330 12.3 62 7.8 392 11.3 
Entrobacter spp 237 8.8 95 11.9 332 9.5 
Streptococcus 247 9.2 21 2.6 268 7.7 
Klebsiella 105 3.9 30 3.8 135 3.9 
Pseudomonas 30 1.1 23 2.9 53 1.5 
Coagulase positive staphylococcus 33 1.2 8 1 41 1.2 
Proteus 16 0.6 5 0.6 21 0.6 
Mixed growth 234 12.1 129 16.2 453 13 
Total 2685 100 795 100 3480 100 

 
Table 3) Evaluation of antibiotic resistance and susceptibility to Escherichia Coli 
Bacteria Susceptible Resistant Total 

Number Percentage Number Percentage Number Percentage 
Cefalotin 515 37.5 858 62.5 1373 100 
Cefixime 200 37.8 329 62.2 529 100 
Ceftriaxone 258 42.6 347 57.4 605 100 
Co-trimoxazole 665 42.7 890 57.3 1555 100 
Cefotaxime 722 48.8 755 51.2 1477 100 
Ciprofloxacin 457 57.1 342 42.9 799 100 
Ofloxacin 357 62.6 213 37.4 570 100 
Ceftazidime 158 65.2 84 34.8 242 100 
Tobramycin 76 78.3 21 21.7 97 100 
Gentamicin 1295 79.4 334 20.6 1629 100 
Imipenem 69 83.1 14 16.9 83 100 
Nitrofurantoin 1519 90.7 154 9.3 1673 100 
Amikacin 600 92.7 47 7.35 647 100 

 

Discussion 
According to the results, females were affected by 
urinary tract infections (77.2%) more than males 
(22.8%). These findings are in accordance with other 
studies and the difference of this research with them 
is in the different percentage number of the genders 
which the higher percentage of urinary tract 
infections in women than men can be due to 
differences in the anatomical system of the urinary 
tract and shorter distance from the urethra to the 
anus in women. Linhares et al. [11] in a study in 
Portugal, found this ratio by 78.5% in women and 
21.5% in men. Rostamzadeh et al. [12] found the ratio 
by 81.6% in women and 18.4% in men. Contrary to 
the mentioned results, Mirsoleymani et al. [13] in a 
study on 1513 urine culture samples in Bandar 
Abbas, has obtained this ratio 45.1% in women and 
54.9% in men, and it could be due to the different 
population and more the proportion of men in the 
study group. 
The most common cause of urinary tract infection in 
this study was Escherichia Coli by 59%, and the same 
organism has been common in similar studies. After 
that, Coagulase-negative staphylococcus was the 
leading cause of urinary tract infection with 12.9%. It 
should be noted that the mentioned results were the 
results of 3480 positive urine cultures of outpatients 
in Ahvaz. Escherichia Colis and Klebsiella percentage 
were reported to be 61% and 22%, respectively by 
Akram et al. [14] in a similar study on 100 positive 
urine cultures. Kothari & Sagar [15] also reported 68% 

Escherichia Coli, 16.9% Klebsiella, and 5.3% 
Enterobacter. Amin et al. [16] in a study in 2009 on 
patients hospitalized at Imam Khomeini Hospital in 
Ahvaz city, reported the percentages of Escherichia 
Coli, Klebsiella, and Enterobacter by 59%, 11.6%, and 
9.8%, respectively. The reasons for the discrepancy 
between the reported results can be the differences 
in a geographical area, hospitalization or outpatient 
status of patients, and the number of sample sizes.  
In this study, the highest antibiotic resistance in the 
antibiogram assay was observed in Escherichia Coli 
to Cefalotin with 62.5%, Cefixime with 62.2%, 
Ceftriaxone with 57.4%, and Co-trimoxazole with 
57.3%. The lowest resistance was observed with 
Amikacin with 7.3% and Nitrofurantoin with 9.3%. 
Ofloxacin also showed 37.4% resistance. In a study by 
WHO [17], the resistance was 54% for 
fluoroquinolones and 41% for Cephalosporins. 
 

Akram et al.  [14] found the resistance to Escherichia 
Coli in Ceftazidime, Cefotaxime, Ceftriaxone, and Co-
trimoxazole by 65%, 56%, 55%, and 76%, 
respectively. Quinolones have also been tested for 
Ciprofloxacin, with a resistance of 69%. But the 
difference between the findings by Mohammad 
Akram et al.  [14] and this study is in the percentage of 
resistance to Amikacin, which in his study, it was 
51%, and in this study, it was 7.3%, which could be 
due to the difference in  sample size  and  measured 
less sample size than the antibiotic. Amin et al. [16] also 
reported that Escherichia Coli is very sensitive to 
Amikacin as a recommendation  for  treating  urinary
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tract infections. In a study by Rostamzadeh 
Khameneh et al. [12] on the outpatients, the resistance 
of Escherichia Coli was measured to fewer antibiotics 
and they resulted in that Resistance to Ceftizoxime, 
Gentamicin, and Ciprofloxacin were 89.5%, 83.9%, 
and 83.2%, respectively. Even though the mentioned 
antibiotics were correlated with the antibiotics of this 
study, there was no compatibility between the 
measured antibiotics, so the studies cannot be 
compared accurately and reliably. Mirsoleymani et al. 
[13] also reported the highest resistance of Escherichia 
Coli to Co-trimoxazole by 76% and the lowest 
resistance to Nitrofurantoin. Also, he reported the 
resistance to Cefotaxime, Cefixime, and Ceftriaxone 
by 58.6%, 72.2%, and 58.2%, respectively, which is in 
accordance with this study. 
In this study, Klebsiella had a 4.5% share and was 
resistant by 58.3%, 41.1%, and 34.9% to Cephalotin, 
Cefotaxim, and Ceftriaxone, respectively, which was 
relative concordance with a study by WHO [17] 
reporting resistance to Cephalosporin, Carbapenem, 
and Methicillin by 48%, 54%, and 53%, respectively. 
Akram et al. [14] mentioned the resistance of this 
bacteria to Ceftriaxone and Cefotaxime by 47% and 
41%, respectively, however, its difference with the 
present study was the resistance of Amikacin and 
Gentamicin by 35% and 53%, respectively due to the 
different geographical areas, smaller sample sizes, 
and differences in antibiotic resistance. 
According to the results, it is recommended to use 
Nitrofurantoin and Ciprofloxacin antibiotics in 
outpatient treatment and Ceftazidime, Amikacin, or 
Gentamicin in hospitalized cases. It is recommended 
that Ceftriaxone, Cefixime, and Co-trimoxazole 
antibiotics not be used experimentally. On the other 
hand, due to the higher prevalence of this disease in 
the age range of 26-35 years and the higher 
prevalence of urinary tract infections in women, it is 
better to pay more attention to the history and test 
results at the mentioned age group. 
Study limitations was incomplete details of patients. 

 
Conclusion 
Escherichia coli is the most common organism that 
causes urinary tract infections in men and women. 
This bacterium has shown the highest resistance to 
Cefalotin, Cefixime and Ceftriaxone, and Co-
trimoxazole, as well as has shown most sensitivity to 
Amikacin, Nitrofurantoin, and Gentamicin. 
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