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Abstract

Objectives: This study aimed at estimating the prevalence of bacterial strains isolated from patients with community acquired
urinary tract infections (UTIs) and comparing the antibiotic susceptibility patterns among different genders.
Methods: This prospective study was conducted between June 2011 and August 2012 in Iran, Tehran, on patients referred with symp-
tomatic UTI. Midstream samples were taken and sent to the laboratory. The bacterial resistance was determined in patients with
proven UTI by the Kirby Bauer’s disc diffusion method. Data were stratified by age and gender.
Results: A total of 762 individuals were included in this prospective study, from which 573 (75.1%) were female and 189 (24.9%) were
male patients. The most prevalent pathogen in different age, gender, inpatient and outpatient groups was Escherichia coli. The E.
coli isolates were significantly higher in females compared to males (P = 0.03). High prevalence of resistance was observed against
nalidixic acid (77.9%) in male patients, while amoxicillin (74%) was the most resistant antibiotic in females. However, the highest
sensitivity was observed against imipenem in both male and female groups (97.9% and 97.2%, respectively) with no significant dif-
ference among them (P > 0.05).
Conclusions: To date, this is the first study to determine the distribution and antibiotic susceptibility patterns in patients with UTI
in Iran. This study showed that E. coli was the leading bacterial pathogen of community acquired UTIs in Iran, Tehran. An increasing
resistance to first line antibiotics for UTI pathogens was also indicated, which emphases the need to improve empiric treatment.
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1. Background

Urinary tract infection (UTI), as the second most com-
mon infectious disease, affects about 150 million people
per year with a high global economy cost (1). It could affect
both lower and upper urinary tracts with different symp-
toms, including fever, dysuria, urgency, frequency, and in-
termittent suprapubic tenderness (2).

A steady antimicrobial resistance to frequently applied
antibiotics, such as ampicillin and trimethoprim, has been
reported in the field of UTIs as a result of extensive use
of antimicrobial agents (3, 4). Considering the concerns
about infection with possible resistant organisms, UTI is
usually treated with broad-spectrum antibiotics, such as
fluoroquinolone, as the first line antibiotic for empiric
therapy (5, 6). High bacteriological and clinical cure rates
and low resistance rates of fluoroquinolone to most usual
uropathogens is the main reason for its application when
the patient is suspected to be affected with a resistant or-

ganism (7, 8). However, resistance to fluoroquinolones has
also been reported in some countries (9). National and
international surveillance programs are necessary to ob-
serve antimicrobial resistance and combat this growing
problem (10).

In spite of a major worldwide problem regarding
the development of antibiotic resistance, no extensive
study has been conducted in order to determine the re-
sistance pattern of community-acquired UTI pathogens in
Iran. Herein, the researchers compared the distribution,
antibiotic susceptibility, and drug resistance patterns of
uropathogens isolated from male and female patients with
community acquired UTI.

2. Methods

After institutional review board approval and obtain-
ing informed consent from patients referred to the Bouali
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hospital, Tehran, between June 2011 and August 2012, pa-
tients with symptomatic UTI and positive urine culture
(growth of pathogens) were included in this prospective
study. Patients with negative urine culture, sterile bacteri-
uria, and a history of antibiotic administration during the
last one week were excluded from the study. The study
was explained to the patients and informed consent was
obtained from each participant. Every single individual
was notified regarding the application of their urine cul-
ture for research purposes. If they did not agree, the data
was not included in the study. Demographic data, regard-
ing age, gender and inpatient/outpatient group, were col-
lected by forms completed by the laboratory.

Midstream urine specimens of all patients were sent
to the clinical microbiology laboratory for further evalu-
ations and the distribution and antibiotic susceptibility
patterns were determined. The commonly applied antibi-
otics for urinary tract infection with a high sensitivity were
selected. The disk diffusion technique was applied to de-
termine antimicrobial susceptibility, as described by the
national committee for clinical laboratory standards (11).
Briefly, to detect antimicrobial activity in the urine sample,
a sensitive indicator organism was inoculated on a filter
paper disk and positioned on agar growth medium.

The SPSS software (v.17, SPSS, Chicago, IL, USA) was
applied for statistical analysis. All data were expressed
as mean ± Standard Deviation (SD). To evaluate signifi-
cant differences among different groups and to determine
whether there are any statistically significant differences
between the means of independents, one-way analysis of
variance (ANOVA) was performed. A P value of < 0.05 was
considered statistically significant. The normality and ho-
mogeneity was also checked.

3. Results

All patients, who were referred to the Bouali hospital,
Tehran, between June 2011 and August 2012 and met the
inclusion criteria, were included. From 762 included pa-
tients, 573 (75.1%) were female and 189 (24.9%) were male pa-
tients. The majority of patients were outpatients in both
male and female groups (64% and 71.9%, respectively). Pa-
tients aged between 36 and 65 years old had the highest
frequency in the female group (34.2%), while the frequency
of symptomatic UTI was higher in patients older than 65
years old in the male population (48.1%).

Prevalence of uropathogens revealed that E. coli was
the most common infection in both male and female
populations (inpatients and outpatients) in different age
groups with a higher prevalence in females (62.7% vs.
41.3%). Staphylococcus aureus (coagulase positive) was the

second most common uropathogen in females both in out-
patient and inpatients groups (40% and 16%, respectively).
However, the second most common uropathogen in the
male population was found to be Klebsiella, both in out-
patient and inpatients groups (16% and 14%, respectively).
Table 1 shows the prevalence of 12 uropathogens in males
and females. The difference between antibiotic suscepti-
bility of the Enterobacteriaceae family in patients aged≤65
years and those aged > 65 years was not statistically signif-
icant (P = 0.71).

The highest prevalence of resistance was observed
against nalidixic acid (77.9%) and amoxicillin (74%) in male
and female population, respectively. Amoxicillin and
nalidixic acid were found to be the second most resistant
antibiotics against uropathogens in the male and female
population, respectively. Additionally, the highest sensitiv-
ity was observed against imipenem in both male and fe-
male groups (97.9% and 97.2%, respectively). Nevertheless,
no significant difference was detected in different groups
(P value > 0.05). Table 2 shows the antibiotic resistance of
male and female populations.

Nalidixic acid resistance was higher in the male pop-
ulation (77.9%) as compared with females (62.4%). How-
ever, statistical analysis was not significantly different (P
value = 0.12). Amoxicillin resistance was similar in female
and male groups (74%). Similar results were obtained in
regards of co-amoxiclav resistance in male and females
(20.7% vs. 15.1%), without any significant difference. Sta-
tistical analysis revealed no significant difference in re-
sistance to aztreonam between males and females (45.7%
and 37.2%, respectively). Cefepime resistance was also sim-
ilar between the 2 groups without any statistically signif-
icant difference (33.6% vs. 29.9%). Bacterial resistance to
ciprofloxacin was higher in the male group (52%) as com-
pared with females (40.1%) without any significant differ-
ence (P value = 0.08). Clindamycin resistance was also
higher in the male population (61.2%) compared with fe-
males (49.5%). However, the statistical analysis was not
significantly different (P value = 0.1). Statistical analysis
revealed similar results in regards of cotrimoxazole resis-
tance in males and females (54.7% vs. 55.7%) Bacterial resis-
tance to gentamycin was higher in the male group (39.1%)
as compared with females (30.3%), without any significant
difference (P value = 0.07). The rate of bacterial resistance
to nitrofurantoin was also similar in males and females
without any statistically significant difference (15.1% and
12.5%, respectively).

The rate of uropathogens resistance to imipenem was
also similar in male and female groups with lower resis-
tance rate as compared to other analyzed antibiotics (2.1%
and 2.1%, respectively).

However, antibiotic resistance was different in male
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Table 1. Distribution of Uropathogens in Males and Females

Variables Male Female P Value

No. % No. %

Escherichia coli 78 41.3 359 62.7 0.03

Klebsiella 30 15.9 46 8 0.02

Pseudomonas aeruginosa 10 5.3 10 1.7 0.001

Proteus 7 3.7 11 1.9 0.02

Enterococcus 15 7.9 30 5.2 0.07

Staphylococcus aureus (Collagenase +) 16 8.5 48 8.4 0.5

Streptococcus 2 1.1 10 1.7 0.5

Staphylococcus (Collagenase -) 2 1.1 25 4.4 0.01

Enterobacter 1 0.5 12 2.1 0.02

MRSA 2 1.1 18 3.1 0.04

Citrobacter freundii 7 3.7 2 0.3 0.001

MRSE 13 6.9 1 0.2 0.0001

Acinetobacter baumannii 1 0.5 1 0.2 0.06

Table 2. Antibiotic Sensitivity in Different Gender

Variables Male Female P Value

No. % No. %

Amoxicillin 15 31.3 53 27 0.2

Co-Amoxiclav 43 55.8 164 58 0.4

Aztreonam 27 46.6 161 60 0.08

Cefepime 49 62.8 198 72.5 0.07

Ceftriaxone 44 56.4 57 70.4 0.07

Ciprofloxacin 56 49.1 241 64.8 0.08

Clindamycin 17 53.1 40 48.8 0.1

Cotrimoxazole 41 45.6 150 46.6 0.9

Gentamycin 62 58.8 212 58.4 0.07

Imipenem 25 96.2 84 96.6 0.9

Kanamycin 15 55.6 75 62.5 0.8

Nalidixic acid 10 16.9 74 37.6 0.12

Nitrofurantoin 73 73.7 304 82.6 0.6

Ofloxacin 11 39.3 67 71.3 0.03

and female populations regarding the age distribution.
Comparing the groups according to age, the elderly group
(aged > 65) was more resistant to amoxicillin in the female
population (76.5%) as compared with patients aged 6 to 15
years old in the male population (100%). Additionally, same
results were obtained for male patients aged 6 to 15 years
old for co-amoxiclav resistance (50%), as compared with fe-

males aged 1 to 5 years old (30%). Aztreonam resistance was
higher in the female population aged 1 to 5 years old (55.5%)
as compared with males aged 6 to 15 years old (100%). Resis-
tance to cefepime was higher in the elderly population of
females (60%) as compared with patients aged 1 > years old
in the male group (47.1%).
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4. Discussion

This study revealed the distribution and antibiotic re-
sistance pattern of uropathogens isolated from patients
with symptomatic UTI at Bouali hospital, Tehran. Urinary
samples were obtained from a wide range of patients with
different ages, in which the pediatric population was also
included. The majority of specimens were obtained from
adult patients (67.1%) with the main population being the
female group (75.19%). This could be because of the fact that
adult females are expected to have a higher prevalence of
UTI than males as a result of anatomic and physical factors
(12, 13).

The principal problem in treatment of UTI, as an im-
portant infection, is antibiotic resistance, which is increas-
ing over the years with variant resistance rates from coun-
try to country (14). Isolates from Latin American, Asian-
Pacific, and European countries have the lowest suscepti-
bility rates to all antimicrobial agents.

The results of the current study showed that E. coli
was the predominant pathogen isolated from patients
with symptomatic UTI. This finding was in accordance
with previous studies with the same results (15, 16). How-
ever, in the current study Klebsiella pneumonia was the sec-
ond common encountered uropathogen in patients with
community-acquired UTI with a higher incidence in the fe-
male population. This finding was in contrast with previ-
ously published studies, in which Klebsiella pneumoniawas
rarely found in patients with UTI (13, 17). Considering the
fact that these isolates are resistant against first generation
cephalosporin and a wide range of antibiotics (18), it is cru-
cial to find a fundamental antibiotic prescription policy in
countries with the same bacterial distribution.

The isolates of the current study were mostly resis-
tant to amoxicillin and nalidixic acid (75.7% and 70.7%, re-
spectively). However, Indian isolates showed highest re-
sistance against ampicillin and co-trimoxazole (16). Addi-
tionally, the resistance against co-trimoxazole was 39.1% for
isolates from the USA (19), while this rate was 56.05% in
the present study. Moreover, co-trimoxazole resistance was
14.1% in a study conducted in Europe, which shows the dif-
ference in antimicrobial resistance considering the find-
ings of the current study (20). However, rate of resistance
against co-trimoxazole in this study was more similar to
countries like Senegal (55%), Taiwan (56%), Spain (33%), and
Israel (26%) (21-24).

In another study, common isolates were highly resis-
tant (70% - 80%) against nitrofurantoin (16). Whereas, resis-
tance was significantly lower in the present study (15.06%).
The results of the present study were in accordance with
the low resistance rate of this drug (0% - 5.4%) in the ma-
jor part of the world, despite its application for many years

(25). The wide application of nitrofurantoin over the past
decade may be the cause of its low resistance in this area
(26, 27).

Additionally, uropathogens had the lowest resistance
rate against imipenem and amikacin in the study of Akram
et al. (16), which was in accordance with the findings of
the current study. The researchers found that the high-
est sensitivity was observed against imipenem in both the
male and female population (97.9% and 97.2%, respectively)
without any statistically significant difference.

The high resistance rate of uropathogens against a
wide spectrum of cephalosporins may be explained as
uncontrolled consumption of these antibiotics during
the past decades in Iran and other countries (16, 26,
27). This prospective study may guide clinicians and au-
thorities in management of patients with UTI and for-
mulating antibiotic prescription policies. However, this
study had some limitations. The researchers only deter-
mined the most common uropathogens and antibiotic
susceptibility in these patients, and susceptibility to each
uropathogen was not evaluated separately. Considering
the fact that the sample was collected from a single hos-
pital in Tehran, the results may still not be comprehensive
enough to draw firm conclusions regarding the prevalence
of uropathogens among the Iranian population. More
studies are required to understand the exact magnitude of
the problem in Iran.

4.1. Conclusion

Antibiotic resistance is a significant dilemma for pub-
lic health, threatening both hospitalized individuals as
well as patients with chronic diseases. The results of the
current study revealed that imipenem and nitrofurantoin
are the first 2 sensitive antibiotics against uropathogens
both in male and female population. Therefore, strict an-
tibiotics prescription policy should be formulated by pol-
icy makers in Iran.
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