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Background: Among the most common infectious diseases, second ranking after respiratory (tract) system infection is urinary tract 
infection which involve (infects) about 250 million people in developing countries annually.
Objectives: The purpose of this study is to investigate the pattern of antibiotic resistance in common pathogens that cause urinary tract 
infection. This study is the first to evaluate the incidence of antibiotic resistance is the large number of samples in Iran.
Patients and Methods: The susceptibility of samples obtained from 14,332 patients with urinary tract infections admitted to different 
medical diagnostic laboratories of Tehran, was measured using disk diffusion method for 18 common antibiotics.
Results: Most of the identified bacteria were Escherichia coli (64.56%) and Klebsiella pneumoniae (13.78%). The most resistant antibiotics were 
respectively identified as  trimethoprim/ sulfamethoxazole (61.35%) for E-coli and  (49.6%) for Klebsiella sp. Also intermediate resistance to 
Nitrofurantion and Chlor tetracycline was observed.
Conclusions: The findings of this study indicate that E. coli is the predominant pathogen of this infection. There are also bacteria with 
high resistance that Interfere with prescription of drugs in order to treat urinary tract system infection. Also increasing of resistance 
to antibiotics among bacterial pathogens is evolving and requires an inspectoral and research procedure which could provide more 
information for doctors to treat the infection more efficiently.
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Implication for health policy/practice/research/medical education:
According to the results of this study, we showed that Sulfamethoxazole/trimetoprime is not recommended as the first line of empirical treatment for 
urinary tract infections in Tehran but Nitrofurantoin and Fleuroquinolone could be used as the first and the second empirical treatment lines. Also this 
study is the first to evaluate the incidence of antibiotic resistance is the large number of samples in Iran
Copyright © 2014, Alborz University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Among the most common infectious diseases, second 

ranking after respiratory (tract) system infection is uri-
nary tract infection (1) which involve (infects) about 250 
million people in developing countries annually (2). The 
distribution of these bacteria is different in different 
parts of the world and studying the microbial factors that 
cause this infection in all geographical regions, shows it’s 
dispersion . In recent studies microbial species that cause 
urinary system infection are classified by their target 
sites, Such as urine infection (bacteriuria), bladder infec-
tion (cystitis), kidney infection (pyelonephritis), which 
can be asymptomatic or associated with symptoms (3, 4). 
There are several bacteria that could cause urinary tract 
infections, but E.coli is the most common among them.  
The frequency of pathogens is different, depending on 
age, gender, catheterization and hospitalization (5). The 
basis of suitable treatment in urinary infections is select-
ing a high performance and low cost antibiotic ,and The 
main problem in the treatment of urinary system infec-

tions is the resistance of some bacteria to many common 
antibiotics (6). In the other hand, the spread of antibiotic 
resistance is almost always associated with increased use 
of antibiotics (7). So considering the daily increasing use 
of antibiotics which will be followed by antibiotic resis-
tance and also different sensitivity of bacteria in different 
parts of the world, studying the antibiotic resistance in 
every region is necessary (8).

2. Objectives
This recent study aimed to determine the prevalence 

of resistance of commonly used antibiotics on common 
isolated bacteria of urinary system infections in Tehran 
from 14,322 samples. This study is the first to evaluate the 
incidence of antibiotic resistance is the large number of 
samples in Iran.

3. Patients and Methods
In a sectional descriptive study of 14,322 randomly se-
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lected patients suffering from urinary system infection, 
referred to medical laboratories in Tehran, from March 
2012 to March 2013, urine culture test was performed. 
Culture was prepared using the median urinary of the 
patients referred to Tehran’s laboratories.

3.1. Isolation and Identification of Bacteria
Isolation of these bacteria was performed using Streak-

Plate Method on Blood agar and MacConkey agar culture 
with standard loop (internal diameter 34.1 mm). Culture 
plates were incubated at 37 °C for 24 h. The cultures con-
sisting of more than 105 colonies of particular bacteria 
were considered as positive cultures. The incubation 
of negative 24 h cultures was extended for another 24 
hours. Bacteria were identified through performing bio-
chemical tests (indole, citrate, oxidase, and production of 
H2S, lysine decarboxylase, fermentation of lactose, urea 
hydrolysis, gas production, catalase, coagulase, mannitol 
fermentation and susceptibility testing Novobiocin).

3.2. Antibiotic Susceptibility Testing
Strains drug resistance evaluation was carried out us-

ing disk diffusion method and Kirby Bauer method on 
Mueller-Hinton medium (Merck, Germany) (9). After in-
oculating the bacteria on Muller Hinton agar and placing 
the antibiotic disks, plates were incubated for 24 hours in 
incubator. Then, according to the size of the growth inhi-
bition zone around the disks and international numbers 
of (CCLSI) , results were categorized and reported in three 
groups : susceptible and Sensitive (S), intermediate sus-
ceptibility or sensitivity (I) and resistance (R).

3.3. Statistical Method
P value was measured by the χ2 test with Yates' correction.

4. Results
Of 14332 patients that were studied, E-coli had the high-

est frequency among bacteria and after that Klebsiella 
had the second place (Figure 1). Of the mentioned bacte-
ria ( E.coli and Klebsiella ) 1298 and 347 cases of all samples 
(2241) belonged to males and 7956 and 1629 cases of all 
samples (12091) belonged to females, respectively. 

4.1. Antibiotic Susceptibility Test Results
The antibacterial strength of 18 classes of antibiotics 

used in Iran, against species causing urinary tract infec-
tions was studied. E-Coli as the most common cause of 
urinary infections showed the highest sensitivity to Ni-
trofurantoin by 6.85%, the highest average sensitivity to 
Gentamicin by 40% and maximum resistance to sulfa-
methoxazole / Trimethoprim by 1.63% (Figure 2). Also Kleb-
siella pneumoniae that is the second ranking bacterium 
in this study, showed the highest sensitivity towards Nor-
floxacin by 76.6%, intermediate sensitivity to Gentamicin 
by 41.9%, and finally the highest resistance was shown to-
wards sulfamethoxazole/ Trimethoprim by 49.6%. Antibi-
otic susceptibility results are given in Figure 3. 
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Figure 1. Prevalence of Bacterial Urinary Tract Infections in Tehran 2012-
2013

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Amikacin

Ampicilin

Cafalexin

Cafazolin

Cafalotin

Cefixim
e

Cefotaxim
e

Cefta
zidim

e

Ceftr
iaxone

Chloro te
tra

cyclin
e

Ciprofloxacin

Gentamicin

im
ipenem

Nalid
ixic Acid

Nirt
ofurantio

in

Norfl
oxacin

Sulfa
methoxazole...

Tetra
cyclin

e

Resistance

Intermediate

Sensitive

Figure 2 . Antibiotic Resistance Pattern in Escherichia coli
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Figure 3. Antibiotic Resistance Pattern in Klebsiella pneumonia

5. Discussion
Prevalence of resistance to certain antibiotics in differ-

ent societies and in different countries varies widely. Gen-
erally, in poor and underdeveloped countries, the preva-
lence of antimicrobial resistance is particularly high, 
which reflects the irrational and excessive use of antimi-
crobial agents in modern societies (10). Therefore moni-
toring antimicrobial resistance of concerning bacteria 
of urinary tract infection is crucial to improve quality of 
healthcare. This study provides valuable laboratory data 
to compare Tehran’s antibiotic resistance conditions 
with other cities.

Recent study was performed using previous samples 
from a number of clinical laboratories and hospitals 
in Tehran-Iran .Our data was limited to the number of 
available patients; hence this study doesn’t show the 
correct distribution of urinary infection pathogens and 
their resistance pattern for treating all the patients in 
Iran as well. Urinary tract infection is one of the most 
common medical problems in females and also in this 
study a large portion of patients consisted of females 
(36.84%). This number is very close to pathfinder’s and 
his/her colleagues (11) and Rostam zade khamene (12) re-
sults. As we expected based on previous studies (13, 14) 
Escherichia coli has the highest frequency among patho-
gens (57.64%). The second common micro-organism is 
Klebsiella pneumoniae and then Staphylococcus sapro-
phyticus.

Nitrofurantoin, Norfloxacin is recommended for un-
complicated infections. Fluoroquinolones (Norfloxacin 
and ciprofloxacin) that were tested in this study showed 
a perfect reaction to E-coli. Discoveries indicated that lin-
eages of E-coli are sensitive to this antibiotic respectively 
66% and 2.62%. These results were the  same as other Ira-
nians researches (11). This findings showed that using 
Fluoroquinolones in treatments should seriously be con-
troled and  an efficient strategy to counter and stop the 
increased resistance of this antibiotic should be consid-
ered. Among these antibiotics Nitrofurantoin showed a 
better reaction to isolated E-coli (6.85%) but this drug is 

not recommended for serious upper urinary infections 
or systemic infections (14, 15). The remarkable point in 
this study is presence of low level resistance to Ampicillin 
(29%) in isolated E-coli which is not the same with India 
(15, 16), Taiwan (17) and spain (18) results .This may be a re-
sult of changed way of  drug prescription and an increase 
in drug use culture.

Sulfamethoxazole/trimetoprime is not recommended 
as the first line of empirical treatment for urinary tract 
infections in Tehran but Nitrofurantoin and Fleuroquino-
lone could be used as the first and the second empirical 
treatment lines. Yet, this approach also needs careful and 
extensive monitoring at the healthcare centers, so that 
we wouldn’t face the increase of resistance in these bacte-
rial agents (organisms).
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