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Introduction
After respiratory infections, urinary 
tract infections (UTIs) as one of the 
most common bacterial infections are 
considered human. Several studies suggest 
that Gram‑negative bacilli, including 
Enterobacteriaceae bacteria family, are 
the most common microorganisms in the 
appearance of UTIs. In the meantime, 
E. coli is causing more than 81% of cases 
of UTIs;[1,2] afterward, Staphylococcus 
saprophyticus, Klebsiella, Enterobacter, 
Proteus, and Enterococci have identified as 
the causes of UTIs.[3] Quick and accurate 
diagnosis of UTI is very important to 
shorten the course of illness, as well as to 
prevent disease progression toward upper 
UTIs and renal impairment.[4] Resistances 
to antibiotics in different parts of the world 
due to genetic changes in strains, diversity 
in the use of antibiotics, and division 
in the availability to broad‑spectrum of 
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new antibiotics are different.[5] In many 
infectious diseases including UTIs, a 
physician needs to start the treatment 
before a definitive diagnosis of infection 
cause and antibiogram; therefore, to 
administer the appropriate antibiotic, the 
physician must have sufficient information 
about the probable cause of infection and 
antibiotic susceptibility;[6] hence, UTI 
agents and their antibiotic resistance are 
identified in each region to start treatment 
before culture and antibiotic sensitivity 
test results.[5,7] Studies to identify the 
pathogens responsible for UTIs and 
antibiotic resistance are significant to their 
specific therapy to eradicate the infectious 
agent.[8,9] According to the numerous 
studies in the field of bacterial drug 
resistance patterns of UTIs, for validating 
the results of this study to give more 
precise and valid results, the current study 
is carried out through systematic review 
and meta‑analysis.
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Methods
A database was built for the most common resistance 
pattern of bacteria that causes UTIs in Iran from 1991 
to 2015 using internal and external databases, including 
Scientific Information Database, Magiran, IranDoc, 
IranMedex, MedLib, PubMed, Web of Science, Scopus, 
and Google Scholar. Search was limited to research 
papers about the most common bacterial causing UTIs 
and their antibiotic resistance patterns that have published 
in Persian and English magazines. The keywords, 
titles, and abstracts were used by Boolean operator 
assistance. Keywords involved are UTIs, Gram‑negative 
bacteria, Gram‑positive bacteria, antibiotics, and 
antibiotic resistance. Likewise, titles and search results 
were evaluated and their suitability was determined 
for potential inclusion in the study. Furthermore, the 
references of selected articles were examined. Related 
studies in the list of references for inclusion in the study 
were selected.

Inclusion and exclusion criteria

All cross‑sectional or group studies were considered 
in relation to antibiotic resistance patterns of bacteria 
that cause UTIs. Study selection for inclusion in the 
assessment was done in three stages based on papers 
review: title, abstract, and full text. In some cases, due 
to ambiguity in the results of a study, the author should 
be contacted by for more information. Related studies 
involved the prevalence of bacteria causing UTIs and 
antibiotic resistance pattern. Studies excluded from 
the analysis in each of the following reasons: studies 
that had insufficient information, studies not included 
in epidemiological studies, studies not included in 
cross‑sectional studies, and studies that have relation 
with other infections than UTIs. Furthermore, overview 
studies, summary of congresses, studies published in 
other languages except for Persian and Latin, systematic 
studies and meta‑analyses, and repetitive publications 
were excluded from the analysis.

Data extraction

The data extracted from all studies were first author, 
publication year, study year, study location, sample size, 
average and age group, gender, type of insulation, urinary 
pathogen prevalence, bacterial factors, resistance to 
different antibiotics, antibiotic susceptibility test methods, 
and antibiotics susceptibility report criteria [Table 1]. 
Abstract and full‑text search and examination were 
performed independently by two people, and if the 
results did not have any corresponding together, studies 
coexamined jointly to resolve the dispute.

Statistical analysis

With regard to the prevalence of antibiotic resistances and 
sample numbers that were obtained in each article, for 

calculating the variance of each study and combined with 
the amounts of various studies, the prevalence of binomial 
distribution and weighted average were used, respectively. 
However, weight was given to each study proportional 
to its variance inverse. Due to the large difference in 
prevalence in different studies (heterogeneity in studies) 
and know the significance of the homogeneity index (I2), 
the random‑effects model was used in the meta‑analysis.

Results
As a result of the initial search, 184 articles were obtained. 
In the next stage, 34 articles were rejected based on titles 
and abstracts assessment and the full‑text 150 articles 
remained were studied. After this, 137 papers were 
selected to be involved the next stage. Then, 47 articles 
were eliminated (8 reviews, 19 duplicates, 7 low‑quality 
articles, and 13 articles due to insufficient information). 
Finally, after a precise review of selected articles, 
90 studies conducted in 1991–2015 have been entered in 
the meta‑analysis [Figure 1]. General specifications and 
data sheet are depicted in Table 1.

In reviewing studies in this meta‑analysis, by a total 
number of urine samples collected in national and 
private laboratories, based on standard methods, 35,118 
people with UTI (65.37% female and 34.63% male), also 
78.40% of urinary infections were common outpatient and 
hospitalized patients were 21.60%.

Among the most common pathogens causing UTIs were 
E. coli, Klebsiella, Staphylococcus, and Streptococcus 
with a frequency of 62%, 13%, 12%, and 11% took place 
the next ranks, respectively [Figure 2]. Other bacteria 
Enterococcus, Citrobacter, Acinetobacter, Pseudomonas, 
Proteus, and Enterobacter had a marginal role in UTI with 
the frequency of 2% [Table 2].

Resistance of E. coli to different antibiotics in the included 
studies at meta‑analysis is summarized in Table 3. The 
analysis results of the most common resistance isolates 

One hundred and eighty-four studies obtained by using 
internal and external databases including SID, Magiran, 
IranDoc, IranMedex, MedLib, PubMed, Web of Science, 

Scopus, and Google Scholar

Thirty-four studies 
were removed because
of insufficient contents

of abstracts
One hundred and fifty 
abstracts were entered 

into the next stage

Thirteen studies were 
excluded because of 
inappropriate full text

One hundred and thirty-
seven studies were 

entered into the next stage

Forty-seven papers
were removed:

Review articles: 8
Insufficient data: 13

Repetitive articles: 19
Low quality: 7

Finally, 90 high-quality articles
were inserted in the analytical 

process

Figure 1: Studies entry to systematic review and meta‑analysis
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Table 2: Frequency distribution of bacteria causing UTIs examined in the meta-analysis
Bacteria typeThe number 

of studies
PrevalenceConfidence 

interval (CI%95)
Heterogeneity 
index I2 (%)

P

E. coli5862%58‑6597.9<.001
Klebsiella4413%11‑1595.6<.001
Staphylococcus3212%0.09‑1598<.001
Streptococcus611%0.06‑1696<.001
Enterococcus1205%0.04‑0.0791.5<.001
Citrobacter1401%0.01‑0.0226.4<.001
Acinetobacter506%0.03‑1079.6<.001
Pseudomonas2803%0.02‑0.0472.8<.001
Proteus2804%0.03‑0.0482.6<.001
Enterobacter2805%0.04‑0.0793<.001
Other Species151.761.2‑2.491.6<.001

causing UTIs to antibiotics are given in Table 4. As 
it can be seen, there is most resistance among E. coli 
isolates to ampicillin (86%) [Figure 2], amoxicillin (76%), 
tetracycline (71%), trimethoprim‑sulfamethoxazole (64%), 
cephalexin (61%), and cefalothin (60%) antibiotics. 

Likewise, the lowest rate of resistance had been observed 
in imipenem (14%) [Figure 3], nitrofurantoin (18%), 
amikacin (21%), chloramphenicol (28%), and 
ciprofloxacin (28%) antibiotics, and the resistance of 
E. coli isolates as compared to other used antibiotics 

Figure 2: Resistances rate of Escolar isolates to Ampicillin based on a random‑effects model. The midpoint of each piece represents an estimate of the 
prevalence, each piece represents a confidence interval of 15% in each study and diamond mark is indicative of all the studies in the whole country
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was as follows: gentamicin (32%), ceftriaxone (35%), 
cefazolin (48%), cefixime (45%), nalidixic acid (43%), 
cefotaxime (42%), and ceftazidime (40%).

In examining Klebsiella isolates, the lowest level of 
resistance to imipenem (13%), ciprofloxacin (19%), 
and amikacin (27%) were found. The resistance rate of 
Klebsiella isolates to other antibiotics was as follows: 
cefalothin (55%), trimethoprim‑sulfamethoxazole (54%), 
tetracycline (53%), cefixime (53%), chloramphenicol (47%), 
nitrofurantoin (42%), ceftazidime (40%), ceftriaxone (40%), 
gentamicin (38%), cefotaxime (38%), and nalidixic 
acid (33%). In Staphylococcus isolates, the highest rate 
of resistance to ampicillin (87%), cephalexin (72%), 
and ceftriaxone (66%) antibiotics and the lowest rate 
of resistance to ciprofloxacin (20%) antibiotic was 
observed; furthermore, a resistance rate had also been 
seen in antibiotics of sulfamethoxazole (58%), nalidixic 
acid (51%), gentamicin (49%), cephalothin (43%), 
nitrofurantoin (42%), and amikacin (41%).

Discussion and Conclusions
In the current study, the prevalence rate of UTI in women 
was several times more than men (women,65.37% and 
men, 34.63%). In studies conducted in other parts of the 
world such as New York,[10] America,[11,12] Washington,[13] 
Portugal,[14] Mexico,[15] Nigeria,[16,17] Taiwan,[18] India,[19] 
and Pakistan,[20] the incidence of UTIs in women also was 
higher. The results of these studies are consistent with the 
results of our study, due to anatomical differences between 

men and women, including a short urethra and its external 
opening adjacent to the vagina and anus in women.[21,22]

The current study showed that Enterobacteriaceae family 
bacteria are the most common causes of UTIs; due to the 
presence of these bacteria in the digestive tract, a possible 
UTI may occur.[9] In the present study, E. coli was the 
most common pathogen that causes UTI; this result has 
to correspond to more studies in other parts of the world. 
E. coli prevalence reported 50%–80% in Asia (58% in 
Saudi Arabia,[23] 70% in India,[19] 75.3% in Turkey,[24] 65.9% 
in South Korea,[25] 74.8% in Bangladesh,[26]), 60.29% in 
Africa[27], 90%–‑60% in Europe (64.5% in Portugal[14] and 
85.9% in Russia[28]) 90%–75% in the USA,[29] and 76.6% in 
Brazil.[30] E. coli in the current and mentioned studies is the 
most common pathogen causing UTIs.

In other articles, other pathogens that cause UTIs more than 
E. coli have also been mentioned. In our study, Klebsiella 
was the second most common cause of UTIs; this result 
is consistent with the studies conducted in Australia,[31] 
South Africa,[32] Taiwan,[18] Bangladesh,[26] Pakistan,[20] and 
India.[33] However, in the studies conducted in South Korea 
and Europe, this had been reported that Enterobacter is the 
second UTI factor after E. coli.[25,34] In a study in Portugal 
on Enterobacter and Klebsiella bacteria, it has found that 
both bacteria have the same effect on UTIs after E. coli.[14] 
In regard to carried study in France, in urinary infections 
after E. coli, Gram‑positive cocci were the most common 
cause of infection.[35] According to the current study 

Figure 3: Resistances rate of E.coli isolates to Imipenem based on a random‑effects model. The midpoint of each piece represents an estimate of the 
prevalence, each piece represents a confidence interval of 15% in each study and diamond mark is indicative of all the studies in the whole country
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and noted articles in this context, it is reported that the 
bacteria causing UTIs are approximately the same in the 
world. In general, E. coli are the most common bacteria. 
Then, Klebsiella, Staphylococcus, Enterobacter, and other 
species with slight differences in different geographical 
locations in the next category are placed. The resistance 
rate of E. coli and Staphylococcus ampicillin was 86% and 
87%, respectively. In a study in South Korea, the resistance 
rates of E. coli and Klebsiella isolates to ampicillin were 
6.63% and 99%, respectively.[25] In the same study in 
Taiwan, the rates of resistance in E. coli and Klebsiella 
were 100% and 70%, respectively.[18] E. coli resistance to 
ampicillin in studies conducted in Bangladesh was 80%,[36] 
Ethiopia 80%,[27] Mexico 79%,[37] UAE 72%,[38] Brazil 
55%,[39] Turkey, 74%,[40] Greece 50%,[41] and America 
48%.[42] Studies in North America, Canada, and Lebanon 
have reported similar results.[43‑45] In the present and cited 
studies, the abundance of resistance to ampicillin was 
higher than other antibiotics. However, in the cited cases, 
as it can be seen, countries such as America, Brazil, and 
Greece had a lower rate of resistance than this study. The 
results of these studies suggest that antibiotics such as 
ampicillin are practically useless and even recommended 
not to be used for antibiogram.

In this study, the resistance rate of E. coli after ampicillin 
compared with amoxicillin (76%) and tetracycline (71%)  
higher. In a study in Ethiopia, the sensitivity of E. coli 
to amoxicillin was 15.4%, tetracycline was 17.8%, and 
ampicillin was 20%; for Klebsiella, it has been reported 
30% to amoxicillin, 34.6% to tetracycline, and 8.1% to 
ampicillin.[26] In the same study as the current one, almost 
total resistance to amoxicillin, ampicillin, and tetracycline 
in the aforementioned isolates exists. The resistance to 
amoxicillin in urinary tract pathogens is similar to other 
studies that have conducted in other parts of the world, for 
example, the E. coli resistance to these antibiotics has been 
reported to be 85% in Ethiopia,[26] 67.5% in Senegal,[46] 
and 72% in India.[47] In Turkey, the rate of this resistance 
in separate studies had increased from 32.7% to 50% in 
2009 and 2013.[24,48] In a Spanish study, E. coli antibiotic 
resistance at 2005, 2009, and 2011 was examined; the 
results showed that resistance to amoxicillin had increased 
from 4.5% in 2005 to 55.6% in 2011.[49] In a study in 
European countries, the resistance rate to amoxicillin was 
reported to be 48% in Poland and 60% in Belgium.[50] In 
all of these studies, the higher resistance to amoxicillin had 
reported, although the results of the current study similar to 
developing countries. Resistance to tetracycline in E. coli 
and Klebsiella isolates in Ethiopian[27] and Senegal[46] 
studies was similar to the present study. In this study, 
amoxicillin and tetracycline were taking place in another 
group of ineffective drugs. The reason for such resistance 
may be the somewhat irregular use of medication among 
patients, whether by prescription or willfulness, so they are 
not recommended as a treatment for UTI.

Cotrimoxazole is another antibiotic that is prescribed for 
UTI treatment. According to the results, all of the studied 
bacteria were resistant to the cotrimoxazole. E. coli 
resistance to cotrimoxazole in most developing countries 
illustrates similar results. For example, the rate of this 
resistance was 68.1% in Senegal,[46] 58% in Turkey,[24] and 
53% in Lebanon.[45] Unlike the results of this study, some 
studies, especially that conducted on isolates of E. coli 
in developed countries, have reported low resistance to 
cotrimoxazole. For example, the rate of resistance in 
the studies conducted in Italy,[51] Canada,[44] Croatia,[52] 
America,[43] and Australia[31] was reported to be 27.1%, 
22%, 20.59%, 21.3%, and 14.5%, respectively.

In the current study, based on resistance rate to antibiotics 
tetracycline and cotrimoxazole in uropathogenic 
E. coli (UPEC), it can be said that the antibiotic resistance 
rate of in Iran is higher than some developed countries. This 
difference may be due to the strains of microorganisms, 
self‑medication by patients, incomplete treatment course, 
prescribe inappropriate antibiotics by physicians, the dosage 
of medication, manufacturer‑based drug quality, relying 
on empirical treatment regardless of culture and antibiotic 
susceptibility test results. Therefore, strict measures of 
clinical practitioners should be put at the head of affairs, for 
infection control and prevention from resistance spread.

Furthermore, in the present study, quinolone family 
antibiotics such as nalidixic acid (first generation) and 
ciprofloxacin (second generation) were studied. In this 
study, resistance rates to nalidixic acid in E. coli, Klebsiella, 
and Staphylococcus were reported as 43%, 33%, and 51%, 
respectively, which shows the relatively high resistance. 
Regarding the past nalidixic acid in the first step used in 
treating UTIs, therefore, higher resistance is expected to 
these antibiotics than the other quinolone family antibiotics[51] 
that correspond with the findings of our study in this case. 
In Ethiopia, E. coli sensitivity rate to nalidixic acid, 86% 
reported[27] that toward the present study is higher but in 
Bangladesh has the lowest sensitivity (27%);[36] likewise, in 
Pakistan, resistance to nalidixic acid in urinary isolates of 
E. coli, 84.16% reported.[53] The results of these two studies 
are very different from the current study results that may be 
produced by overuse of cited drugs in developing countries 
without exact surveillance.

The high sensitivity to ciprofloxacin in all isolates 
(E. coli 72%, Klebsiella 81%, and Staphylococcus 80%) 
had been found. E. coli resistance to ciprofloxacin in 
the most done studies by other researchers reported, 
for example, resistance rates in Nigeria, Ethiopia, 
Senegal, India, South Korea, Turkey, Mexico, America, 
North America, Canada, Italy, and Germany about 
5.5%–31.9%.[24,25,27,43,44,46,51,54‑58] The resistance rate in urinary 
isolates of E. coli to ciprofloxacin in studies done in 
Pakistan and Bangladesh[36,53] was medium while in Lebanon 
with a frequency of 54% was too high. In this study, like 
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many other studies, it has been determined that urinary 
tract pathogens have high sensitivity to quinolones and 
particularly ciprofloxacin that can be used as the first drug 
in the treatment of patients with UTI.[59] In Talon et al.’s 
study, fluoroquinolones had been recommended for the 
uncomplicated UTI treatment, especially when resistance 
to cotrimoxazole in a society does not exceed from 20% to 
10%.[60] In general, this study illustrates that ciprofloxacin 
still can be used as the first-line therapy of UTIs in Iran.

Aminoglycosides are another group of antibiotics that 
are used in UTIs. In this study also, isolates resistant to 
amikacin and gentamicin were evaluated in this category. 
Resistance to amikacin in E. coli 21%, Klebsiella 27% and 
Staphylococcus 41% reported. Resistance to gentamicin in 
E. coli, Klebsiella, and Staphylococcus was reported to be 
32%, 38%, and 49%, respectively. In most studies similar 
to our study, high sensitivity to amikacin was reported in 
UPEC. For example, E. coli sensitivity to amikacin in India 
was found to be 90.6%,[61] Saudi 93.7%,[61] South Korea 
99.4%,[25] and Taiwan 100%.[18] Similarly, E. coli resistance 
to amikacin in Brazil was found to be 2%,[39] America 
0%,[42] and China 11.7%.[62] In a study conducted in North 
America and Europe, E. coli sensitivity to amikacin was 
found to be about 98.5%–97.8%.[63] Klebsiella sensitivity to 
amikacin in South Korea was reported to be 95%[25] and 
Taiwan 100%,[18] which is consistent with our results.

In this study, founded relatively high sensitivity to 
gentamicin in E. coli, but sensitivity to gentamicin in 
Staphylococcus and Klebsiella obtained the average. 
E. coli sensitivity to gentamicin in South Korea was 
reported as 74.2%,[25] Taiwan 77%,[18] and Ethiopia 
66%.[27] Likewise, in the study conducted in Europe, the 
resistance of E. coli to aminoglycosides was reported 

to be about 4.21%–5.2%.[64] These results are consistent 
with the results of our study. Klebsiella sensitivity to 
gentamicin in both South Korea[25] and Taiwan 95%[18] 
that toward to our study was higher, but in Ethiopia, 
57.1% was reported,[27] which corresponds to the results 
of this study. In a study in China, most E. coli isolates 
resistance to gentamicin (95.1%) was also reported.[62] The 
reasons for the difference in the frequency of resistance 
to aminoglycosides in above studies than ours can be 
the various distributions of resistance genes in different 
geographical areas, consumption of antibiotics, and 
prescribing pattern. Gentamicin is one of the drugs that 
can be used as initial treatment of UTIs until the culture 
results prepared. One of the interesting features about 
old antibiotics such as gentamicin and amikacin is good 
penetration into the bacteria cell.[65] however, due to the 
increased use and availability of gentamicin, its resistance 
is greater than other aminoglycosides in many regions, 
and on the other hand, less resistance to amikacin, the 
frequency of resistance to these effective and inexpensive 
drugs varies from region to region. For these reasons, 
antimicrobial susceptibility testing required before 
treatment. The results of this study showed that amikacin 
could be used as the first-line therapy for the treatment of 
UTIs in Iran. However, in the case of gentamicin, since 
the resistance rate of these organisms to gentamicin in the 
present study obtained as 32%–49%, it is a kind of alarm 
for the spread of organisms resistant to these antibiotics 
and is recommended to be taken with caution.

In the present study, cephalexin and cefalotin 
(the first generation of cephalosporins) investigated. All 
isolates causing UTI were resistant to cephalexin. E. coli 
also had a high resistance to cefalotin, but Klebsiella 
and Staphylococcus had an intermediate resistant to 

Table 4: Sensitivity and resistance rate to different antibiotics in selected studies to the meta-analysis
E. coliKlebsiellaStaphylococcusAntibiotic

SensitivityResistanceSensitivityResistanceSensitivityResistance
366446544258Cotrimoxazole
158520801387Ampicillin
24762476‑‑Amoxicillin
29714753‑‑Tetracycline
683262385149Gentamicin
792173275941Amikacin
722881198020Ciprofloxacin
574367334951Nalidixic acid
60406040‑‑Ceftazidime
653560403466Ceftriaxone
58426238‑‑Cefotaxime
55454753‑‑Cefixime
396133672872Cephalexin
406045555743Cefalotin
86148713‑‑Imipenem
821858425842Nitrofurantoin
72285347‑‑Chloramphenicol
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these antibiotics. Furthermore, ceftazidime, ceftriaxone, 
cefotaxime, and cefixime (third-generation cephalosporins) 
investigated. The resistance rate of studied isolates to these 
group antibiotics was 65%–55%. Ethiopian,[27] Senegal,[46] 
and Lebanon[45] studies were consistent with the current study 
in this case. In these studies, intermediate resistance has 
reported in isolates of Escherichia to cephalosporins, but in 
the study of Taiwan, high sensitivity was observed in E. coli 
(cefazolin 81%, ceftriaxone 74%, and ceftazidime 89%) and 
also in isolates of Klebsiella (cefazolin 80%, ceftriaxone 
85%, and ceftazidime 83%);[18] in South Korea, 
high sensitivity to cephalosporins was observed in 
E. coli (cefotaxime 89.4%, ceftazidime 89.2% and 
cephalotin 58.4%) and in Klebsiella (cefotaxime 78.8%, 
ceftazidime 77.8%, and cephalotin 70.5%)[25] has reported. 
A conducted study in Europe suggested E. coli resistance 
to the third generation of cephalosporins was around 
19.2%–1.8%[64] and also low resistance has reported to 
these antibiotics in America.[57] In more advanced countries 
that have better performance in health and planning level, 
resistance to these antibiotics is less than Iran. Furthermore, 
in Greece, resistance to cefotaxime and ceftazidime 3.7% 
and 4% has been reported, respectively.[66] The different 
results of these studies than current study could be more 
accurate monitoring programs in that country and the 
unavailability of these drugs. This pharmaceutical group 
is the most common drugs in the treatment of infections, 
due to the high function and a wide range effect, but the 
results of this study and other studies indicative increasing 
resistance to these drugs in our country. In many countries 
such as Iran, this family of antibiotics is suitable as 
antimicrobial agents used in the treatment of UTIs, and this 
could be one of the main reasons for resistance to these 
antibiotics. Therefore, to avoid increasing resistance to this 
antibiotic group being used with caution and intransitive 
proceedings should be done.

In the present study, isolates were most sensitive to 
imipenem (86% in E. coli and 87% in Klebsiella). 
E. coli sensitivity to imipenem in Taiwan was 100%,[18] 
South Korea 100%,[25] India 98.89%,[55] Saudi Arabia 
91.71%,[61] Turkey 93%,[24] and Europe and North America 
99.7% and 99.8%,[63] respectively. Likewise, Klebsiella 
sensitivity to imipenem in Taiwan[18] and South Korea 
both was 100%[25] that these results were consistent with 
the results of this study. As mentioned above, the most 
effective antimicrobial agent was imipenem in this study 
that was consistent with the results of previous studies. 
This resistance reduction could be due to the limitation 
of drug usage in nosocomial infections, lack of necessary 
conditions (intravenous injection) in UTIs treatment in 
outpatients, lack of access to this drug, as well as being 
more expensive in compared with other drugs.[67]

In E. coli, highest sensitivity obtained to nitrofurantoin 
82% after imipenem, but moderate sensitivity to these 
antibiotics was observed in Staphylococcus and Klebsiella 

isolates (58% each). In the United Kingdom[68] and 
extensive studies conducted in both America and Canada, 
very low resistance prevalence has been reported in 
urinary isolates of E. coli to nitrofurantoin (1.1% and 
4%).[43,44] In studies conducted in China and Saudi Arabia, 
E. coli resistance rate to nitrofurantoin was 8% and 6.5%–
2.4% reported, respectively.[69,70] The sensitivity of E. coli 
to nitrofurantoin in Ethiopia was 89.6%[27] and India 
77.4% reported.[19] These studies are consistent with the 
present study. In this study, E. coli has a high sensitivity 
to chloramphenicol (72%), which is consistent with other 
studies.[19,24,27] According to the results of this study, the 
use of imipenem and nitrofurantoin antibiotics suggests 
because of their positive role has been evaluated by 
various articles. The UTIs are the most common infections 
seen in all parts of the world. However, the infection is not 
threatening, but if specific therapy is done, its side effects 
can be very severe.[21,71,72] The initial treatment of the 
infection is often experimental, and antibiotics selection 
depends on various factors such as intensity of symptoms, 
drug toxicity, and the effectiveness of treatment; however, 
the common types of urinary pathogens in the community 
and their susceptibility antimicrobial patterns are effective 
in antibiotic selection.[73] It is noteworthy that this 
antibiotic resistance of these bacterial agents is different 
in diverse parts of the world. Hence, in the treatment of 
urinary infections, antibiotic selection should be based on 
knowledge of the region, and international reports are not 
an appropriate choice for antimicrobial drug selection.[68,74] 
Due to the additive prevalence of resistance to antibiotics, 
early and timely diagnosis of the resistant bacterial isolates 
is considered necessary, to select appropriate treatment 
options and prevent the proliferation of resistance.

Limitations

The limitations of this study were the lack of resistance 
rate estimation in urinary uropathogenic for all antibiotics 
used in Iran, due to the lack of information in this field of 
compiled researches. Nonentity of calculation for antibiotic 
resistance rate in isolates that cause UTIs in males and 
females separately is one of the limitations of this study 
because only a limited number of resistance studies were 
calculated separately for these genders. In most studies, 
age category is one of the affecting factors on mentioned 
resistance rate; however, due to nonentity in mentioning of 
the age group in a large number of studies and also due 
to the lack of entity similar age groups in the number of 
other studies, we could not calculate the resistance rate in 
terms of age; another limitation of this study was the lack 
of determined resistance rate by type of patient admission 
because such information did not exist in large number of 
compiled studies.

Conclusions
According to the present study, E. coli was the most 
common cause of UTI, and after that, Klebsiella, 
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Staphylococcus aureus, and Enterobacter rank the 
next category. The results of this study showed that 
resistance is likely to be against the most common used 
antibiotics. The most effective antibiotics for E. coli are 
imipenem, nitrofurantoin, amikacin, chloramphenicol, and 
ciprofloxacin. By considering the results of this study, less 
use of gentamicin, the second generation of cephalosporins 
and nalidixic acid recommended, on the other hand, 
consuming of the penicillin, tetracycline, trimethoprim‑
sulfamethoxazole and the first generation of cephalosporins 
prescribed in the initial treatment of infections caused by 
E. coli. For Klebsiella isolates that separate from urine 
samples, effective antibiotics are imipenem, ciprofloxacin, 
amikacin, and nalidixic acid. Similarly, the use of 
ampicillin and cephalexin is not recommended in this case. 
In the treatment of UTIs that caused by Staphylococcus, 
ciprofloxacin is prescribed and consumed. It is obvious that 
due to the more use of antibiotics, uncontrolled use, and 
antibiotics misuse, antibiotic resistance emerging control 
is essential and this is one of the most important factors 
affecting these phenomena and attempts should be made 
for proper use of antibiotics.
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