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ABSTRACT

Background: Urinary tract infection (UTI) known as one of the most
common diseases in the world. In order to apply the most appropriate
antibiotics in the UTI therapy, studies on the vicinity of the epidemiology
of common bacterial agents and determining their antibiotic resistance
patterns are essential for physicians in different areas. In this study,
the distribution and antimicrobial resistance patterns of urinary tract
infection in southern Iran was verified.

Methods: 511 suspected patients to UTIs referred to Fasa hospitals,
south of Iran, were studied. The frequency of isolated bacteria and their
resistance to common antibiotics in the UTIs therapy were investigated.
Results: Out of 497 patients with bacterial UTIs, 8 types of bacterial
species were isolated. The main isolated bacteria from both males and
females was Escherichia coli (88.6%). Also, high rate of antibiotic
resistance was shown in males rather than females. The highest antibiotic
resistance of E. coli was found to nalidixic acid in men (86.8%) and
the lowest antibiotic resistance was referred to ciprofloxacin in women
(38.1%). Most susceptible cases to E. coli was detected for ciprofloxacin
antibiotic (52.2% in women and 45.7% in men). Surprisingly, high
antibiotic resistance was also observed in children aged 1 year or less.
Conclusion: The high resistance of the first-generation fluoroquinolones
(nalidixic acid) in UTIs treatment, seem to be not logical, whilst,
the second-generation fluoroquinolone (ciprofloxacin) is nearly still
recommended in Fasa region.

Please cite this article as: Pourmontaseri Z, Pourmontaseri M, Baziboroun M, Jorjani M, Bakhshizadeh S. Distribution
and Antimicrobial Resistance Patterns of Urinary Tract Infection in Southern Iran. Int J Nutr Sci 2018;3(2):113-119.

Introduction

Urinary tract infections (UTIs) are identified as one
of the most common infectious diseases globally,
and the second infectious disease after respiratory
infections (1). It affects all age groups of women

and men and may lead them to death (2). Various
infectious agents cause UTIs, through which
uropathogenic bacteria are identified as the main
responsible for UTIs. Although Escherichia coli is
principally recognized as the causative agent (more
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than 80%) of UTIs (3, 4); a wide range of pathogens,
including Enterobacteriaceae and Pseudomonas
species, would complicate the disease and may lead
the patients to subsequent hospitalization (5).
Empirical treatments prior to laboratory reports
has mostly increased antibiotic resistance (6).
Various patterns of antibiotic resistance are reported
in different areas depended on the type of prescribed
antibiotics. Therefore, an epidemiological study of
the bacterial pathogens causing UTIs and also the
pattern of their antibiotic resistance, are crucial in
selecting an appropriate antibiotic, reducing the
excessive costs and finding out response to treatment.
Hence, the aim of this study was to investigate the
prevalence of bacterial pathogens causing UTIs
in patients who referred to the hospitals in Fasa,
southern Iran, as well as their antibiotic resistance.

Materials and Methods

In this study, 511 patients (140 males and 371
women), suspected to UTI and referred to Vali-e-
Asr and Shariati hospitals in Fasa, Fars province,
southern Iran from October 1395 to June 1396,
were enrolled. The patients’ age ranged from
1 to 94 years old (average age of 38/13 years
old). Midstream urines were prepared in sterile
conditions and the collection bags were also used
for the children under 2 years of age. All specimens
were cultured on blood agar and MacConkey agar
and incubated for 24 hours at 37°C. Identification
of isolated bacteria were based on the approved
culture standard, Gram staining and biochemical
tests (7).

Antimicrobial susceptibility assay was also
performed according to the Guideline Clinical
and Laboratory Standards Institute (CLSI) using

Kirby-Bauer Disk Diffusion assay. Bacterial isolates
with the concentration of half-MacFerland, were
then sub-cultured on Mueller hinton agar (8). The
antibiotic discs used were also consist of ceftriaxone
(30 pg), nitrofurantoin (300 pg), cefotaxime (30
ug), ciprofloxacin (5 pug), co-trimoxazole (25 pg),
nalidixic acid (30 pg), cefixime (30 pg), gentamicin
(10 pg) tetracycline (30 pg), and cephalothine (30 pg).
E. coli (ATCC 25922) was also used as a susceptible
control to the antibiotics. SPSS software (version 16,
Chicago, IL, USA) was applied for the statistical
analysis. The Percentages and ratios were calculated
by the Chi-square test. P value less than 0.05 was
statistically considered significant.

The results showed that UTI in females (72.6%) was
more than males (27.4%). Also, the averages of the
females' age (36.53 years old) were lower than males
(42.4 years). Out of 497 UTI patients, 8 different
types of bacteria were isolated. The main identified
bacteria in both genders was E. coli. There was no
statistically significant difference in the frequency
of this pathogen in both sexes (p>0.05). As shown
in Figure 1, the major of isolated bacteria were
consist of E. coli (88.6%), Enterobacter spp. (3.9%),
Klebsiella spp. (2.9%), Pseudomonas aeruginosa
(2.5%), Proteus vulgaris (0.4%), Citrobacter spp.
(0.4%), Staphylococcus aureus (1%), and Coagulase-
negative Staphylococcus (0.2%).

The analysis of the prevalence of isolates based
on age groups (Table 1) showed that the majority of
E. coli and P. aeruginosa bacteria were found in the
age group of 1 to 20 years old and the majority of
Klebsiella spp. was also isolated from the age group
of 21 to 40 years old. Surprisingly, of 161 E. coli
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Proteus Citrobacter S.aureus coagolase
negative
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Figure 1: The percentage of bacteria isolated from UTI urine samples based on the gender of the patients.
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Table 1: Frequency of isolated pathogens from urine sample in patients with UTI based on the age groups.

Bacteria Age (year)
1-20 21-40 41-60 >60 Total
n (%) n (%) n (%) n (%) n (%)
Escherichia coli 161 (92) 83 (87.4) 59 (83.1) 139 (90.3) 442
Klebsiellaspp 3(1.7) 6(6.3) 2(2.8) 2 (1.3) 13
Enterobacterspp 5(2.9) 4(4.2) 6 (8.5) 4(2.6) 19
Pseudomonas aeruginosa 6(3.4) 1(L.1) 2(2.8) 3(1.9) 12
Proteus vulgaris 0(0) 0(0) 0(0) 2(1.3) 2
Citrobacterspp 0(0) 0(0) 0(0) 2 (1.3) 2
Staphylococcus aureus 0(0) 0(0) 2(2.8) 2(1.3) 4
Staphylococcus 1(1.1) 1(1.1) 0(0) 1(1.1) 3
(negative coagulase)
Total (%) 176 (35.4) 95 (19.1) 71 (14.3) 155 (31.2) 497 (100)
Rresistant Bintermediate [ susceptible
90 -
80 -

Frequency (%)
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Figure 2: The frequency of antibiotic susceptibility to £. coli isolated from children of 1 year or less using Disk Diffusion
method. FM: nitrofurantoin, CFM: cefixime, CP: ciprofloxacin, CRO: ceftriaxone, GM: gentamicin, SXT: co-trimoxazole,
NA: nalidixic acid, TE: tetracycline, CF: cephalothin, CTX: cefotaxime.

identified in the age group of 1 to 20 years old, 88
bacteria (54.6%) were isolated from the children aged
1 year old or less (54 girls and 34 boys). Furthermore,
Of 6 P. aeruginosa bacteria isolated from this group,
5 bacteria (83.3%) were isolated from children aged
1 year old or younger.

The antibiotic susceptibility of isolated bacteria
to different antibiotics used in UTI therapy was
detailed in Table 2. The antibiotic resistance of E.
coli (as the main cause of UTI) to nitrofurantoin,
cefixime, ciprofloxacin, ceftriaxone, gentamicin,
co-trimoxazole, nalidixic acid, and cephalothin
antibiotics was higher in men than women; in
which, the highest resistance belonged to nalidixic
acid (86.8%) in men, and the lowest resistance was
shown to ciprofloxacin (38.1%) in women. The
highest susceptibility of E. coli was observed to
ciprofloxacin (52.2% in women and 45.7% in men).

Moreover, Enterobacter spp. as the second isolated
agent, indicated a high antibiotic resistance to the
most of the antibiotics in men; among which, the
highest and the lowest resistance were related to co-
trimoxazole (80%) in men and nitrofurantoin (18.2%)
in women, respectively.

The highest susceptibility of this bacterium was
observed in ciprofloxacin (71.4% in women and
80% in men). The antibiotic resistance of Klebsiella
spp. was also higher in males rather than females,
with the highest resistance to tetracycline (100% in
males). The most susceptibility of this bacterium
belonged to cefotaxime (100% in males) and then, to
ciprofloxacin (62.5% in females and 50% in males).
Also, the most antibiotic resistance was shown in P.
aeruginosa, with 100% resistance to nitrofurantoin,
cefixime, co-trimoxazole, tetracycline and nalidixic
acid. The highest susceptibility of this bacterium
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Table 2: The Percentage of antibiotic susceptibility of bacteria isolated from both males and females by Disk Diffusion

method.
Antibiotic  Susceptibility Sex Bacteria
(%) E. coli Klebsiella Enterobacter P. aeruginosa S. aureus
FM Resistant Male 64.6 50 50 100 -
Female 45.7 11.1 18.2 100 -
Intermediate ~ Male 29.2 0 0 0 -
Female 29.3 333 9.1 0 -
Susceptible Male 6.2 50 50 0 -
Female 25 55.6 72.7 0 -
CFM Resistant Male 82.9 50 66.7 100 100
Female  69.1 28.6 50 100 0
Intermediate ~ Male 6.8 25 0 0 0
Female 14.1 429 333 0 100
Susceptible Male 10.3 25 333 0 0
Female 16.7 28.6 16.7 0 0
CP Resistant Male 474 50 20 33.3 66.7
Female  38.1 37.5 28.6 22.2 0
Intermediate ~ Male 6.9 0 0 0 0
Female 9.7 0 0 11.1 100
Susceptible Male 45.7 50 80 66.7 333
Female  52.2 62.5 71.4 66.7 0
CRO Resistant Male 69.1 60 60 66.7 50
Female 54.2 44 .4 35.7 90 0
Intermediate ~ Male 4.9 20 20 0 0
Female 10.5 11.1 14.3 10 50
Susceptible Male 26 20 20 333 50
Female 35.1 44 .4 50 0 50
GM Resistant Male 56.9 60 40 50 333
Female 38.4 20 21.4 55.6 0
Intermediate ~ Male 28.4 40 20 0 66.7
Female  38.8 50 28.6 44 4 0
Susceptible Male 14.7 0 40 50 0
Female  22.8 30 50 0 100
SXT Resistant Male 75.4 60 80 100 100
Female 734 50 66.7 100 -
Intermediate ~ Male 5.7 0 20 0 0
Female 6.1 10 333 0 -
Susceptible Male 18.9 40 0 0 0
Female 20.5 40 0 0 -
NA Resistant Male 86.8 80 50 100 -
Female 77.5 71.4 36.4 88.9 -
Intermediate ~ Male 10.7 20 0 0 -
Female 12.4 14.3 27.3 11.1 -
Susceptible Male 2.5 0 50 0 -
Female 10.1 14.3 36.4 0 -
TE Resistant Male 52.9 100 75 100 66.7
Female 63 333 30.8 - 50
Intermediate ~ Male 294 0 25 0 0
Female 7.4 22.2 7.7 - 50
Susceptible Male 17.6 0 0 0 333
Female  29.6 44 .4 61.5 - 0
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CF Resistant Male 80 -
Female 423 50
Intermediate ~ Male 0 -
Female 11.5 25
Susceptible Male 20 -
Female 46.2 25
CTX Resistant Male 71.6 0
Female 70.8
Intermediate ~ Male 12.2 0
Female 8.1 -
Susceptible Male 6.2 100
Female 21.1 -

100 - 50
20 - -
0 - 50
20 - -
0 - 0
60 - -
- - 0
100 100 100
- - 0
0 0 0
- - 100
0 0 0

FM: nitrofurantoin, CFM: cefixime, CP: ciprofloxacin, CRO: ceftriaxone, GM: gentamicin, SXT: co-trimoxazole, NA:
nalidixic acid, TE: tetracycline, CF: cephalothin, CTX: cefotaxime.

belonged to ciprofloxacin antibiotics (66.7% in
females and 66.7% in males). S. aureus, the main
isolated gram-positive bacterium, revealed 100%
resistance to cefixime, co-trimoxazole, cefotaxime,
ampicillin which were higher in men than women.
The most susceptibility of this bacterium was to
ceftriaxone (50% in females and 50% in males). The
antibiotic resistance of E. coli isolated from children
aged 1 year or younger showed that the highest and
lowest resistance was related to cefixime (80.2%)
and cephalothin (5.7%), respectively and the highest
susceptibility also belonged to ciprofloxacin (62.7%)
(Figure 2).

Antibiotic resistance of UTIs is known as one of a
serious challenge in medical therapy in Iran (9, 10).
Uncontrolled usage of antibiotics and non-scientific
treatments of UTI, have reduced the antibiotics
sensitivity to uropathogenic bacteria (6, 11, 12). In
the current study, the prevalence of UTI bacteria
and their antibiotic resistance pattern were studied.
Urinary tract infection in women was 5.2 times
higher than that of men due to their specific anatomy
of the urinary tract. Furthermore, the mean age of
female patients (36.53 years old) was lower than that
of males (42.4 years old). According to the results, £.
coli was the main bacterium isolated from the both
sexes, which showed the highest frequency between
the ages of 1 - 20 as well as older than 60. According
to previous studies, this pathogen has been presented
as the most important UTI causative agent in Iran as
in the world (1, 3, 6, 13-16).

The prevalence of further uropathogens including
Klebsiella spp., Enterobacter spp., P. aeruginosa,
Proteus spp. and S. aureus reported in our study
were consistent with former researches (1, 14, 15,
17, 18). It was also observed that the most isolated
bacteria (E. coli and P. aeruginosa) were from the

age group of 1 - 20, which were highly detected in
children aged 1 year old or younger. Prior studies
have also reported a high prevalence of E. coli in
children with UTTI (15, 19-23). In this study, the
antibiotic susceptibility of isolated bacteria to
common antibiotics used in UTI treatment was
also investigated using Kirby-Bauer Disk Diffusion
assay. Generally, antibiotics resistance were higher
in men than women. The pattern of E. coli antibiotic
resistance is varied based on different regions. In our
study, the highest resistance of E. coli was related
to nalidixic acid in men (86.8%); however a high
resistance was also shown to the other antibiotics
such as cefixime (82.9%), cephalothin (80%), co-
trimoxazol (75.4%), and cefotaxime (71.6%). The
results of the current study were consistent with
those of the previous studies (4, 24, 25).

The highest susceptibilities of E. coli and
Enterobacter spp., were observed in ciprofloxacin
as similar as earlier study (6). Moreover, Klebsiella
spp. showed more than 50% antibiotic resistance in
men. The most susceptibility of this pathogen was
to cefotaxime and then to ciprofloxacin. Feizabadi
et al. (2004), reported that the susceptibility of this
bacterium to ciprofloxacin was 55%, which was
similar to our study (10). The highest antibiotic
resistance belonged to P. aeruginosa, which showed
high resistance to most common antibiotics and the
lowest resistance was related to ciprofloxacin. Also,
S. aureus, the main isolated gram-positive bacteria,
showed high resistance to the most of antibiotics;
while, it was susceptible to ceftriaxone. In addition,
the children aged 1 year old or less, indicated a
high prevalence of antibiotic resistance, which is
confirmed by previous studies (14, 23).

Conclusion

Selecting the first-generation fluoroquinolones
(nalidixicadic) as suitable antibiotics for UTI
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therapy, seems to be illogical owing to high
resistance of the uropathogens. While, the second-
generation fluoroquinolone (ciprofloxacin) is still
approximately suggested in Fasa area. Therefore,
the administration of the antibiotics should be
based on the frequency of the uropathogens in
each region as well as their susceptibilities to the
antibiotics. Hence, the scientific and well-ordered
prescription of antibiotics should extremely be
considered to control antibiotic resistance.
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