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A BST R AC T   

 

Aim: To determine the epidemiological and antibiotic susceptibility profile of bacterial uropathogens 

in outpatients. 

Methods: This study analyzed data taken from outpatients with urinary tract infection (UTI) collected 

from January 2013 to January 2018 in the laboratory of Maltepe Medical Center in İstanbul. Species 

of uropathogens were made using routine laboratory methods. Antibiotic resistance profile of 

uropathogens was determined using disk diffusion method.  

Results: There were 7741 urine cultures and 1563 of them were positive for bacterial uropathogens. 

The identified major organisms were Gram-negative bacteria (1376/1563; 88.0%), while Gram-

positive bacteria only 5.4% (187/1563) were representing. The patients with positive samples, 84.8% 

(1326/1563) were female and 15.1% (237/1563) were male. The main isolated uropathogen was E. 

coli (58.1%), followed by Enterobacter spp (10.1%), P. mirabilis (8.6%), K. pneumoniae (7.8%), 

Enterococcus (4.7%) and P. aeruginosa (3.1%). E. coli was more prevalent in all age groups. A total 

of 74.8% of E. coli isolates were resistant to ampicillin and the lowest resistance rate was to imipenem 

(0.3%). Enterobacter species were found to have higher resistance to ampicillin (87.3%), lower 

resistance to carbapenem (1.8%) and amikacin (6.9%). 

Conclusion: Due to the emergence of various antibiotics resistant bacterias, it was concluded that 

empirical antibiotic treatment should be reviewed periodically according to the regions. Empirical 

therapy must be based on local epidemiological data, which should be constantly updated. Therefore, 

the results of our study may help physicians to select an appropriate antimicrobial therapy. 
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Introduction 

Urinary tract infections are a serious public 

health problem with urinary symptoms 

accompanied by bacteriuria. It is one of the 

most common bacterial infections seen with a 

high rate of financial cost and morbidity [1,2]. 
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The agents that cause urinary tract infection 

vary by region and besides that, antibiotic 

susceptibility and resistance profiles also vary 

[2]. Antibiotic resistance rates of uropathogenic 

bacteria are increasing day by day worldwide. 

[1,2,3]. The treatment of the cases is usually 

done empirically considering the antibiotic 

susceptibility and resistance profiles of 

uropathogens. These treatments can result in 

long-term alteration of the normal microbiota 

and development of resistant microorganisms 

[3-5].  The most common bacterial 

uropathogens of UTI are Escherichia coli, 

Klebsiella pneumoniae, Proteus mirabilis, 

Enterococcus faecalis and Staphylococcus 

saprophyticus [2-4]. Today in the treatment of 

urinary tract infections most commonly used 

chemotherapeutics are amoxicillin, 

cotrimoxazole, aminoglycosides, 

cephalosporins, nitrofurantoin, and quinolone 

group antibiotics. As a result of widespread and 

misuse, there is increasing resistance to these 

antibiotics [1].  

In order to enhance patient health outcomes and 

reduce the emergence of resistance to 

antibiotics, coordinated strategies are needed. It 

is essential to carry out surveillance of the 

bacterial spectrum. Resistance to antibiotics of 

locally occurring uropathogens that could serve 

as a basis for empirical treatment of UTIs and 

surgical prophylaxis [6,7].  

Antibiotic resistance rates can vary 

geographically and include significant 

differences between countries and regions. 

Accurate bacteriological recordings of culture 

results provide guidance to empirical treatment 

before sensitivity patterns are found. Because 

many of the urinary tract infections are 

empirically treated, the choice of antibiotics 

should be determined according to the most 

likely pathogen and expected resistance profile 

in a geographic area [1,7,8].  

The purpose of this retrospective study was to 

determine the isolation frequency and 

antimicrobial resistance patterns of 

uropathogens through 5 years of results in 

outpatients in a single center in Turkey.  

 

Methods 

The study was ethically approved by the local 

ethical committee of İstanbul Memorial 

Hospital (Protocol number: 2018/7-4). This 

retrospective study involved all urine samples 

analyzed during the period from January 2013 

to January 2018 in the medical microbiology 

laboratory of Maltepe Medical Center in 

İstanbul. Patients received any antimicrobial 

treatment before sampling were excluded. All 

of the outpatients, all of the age and gender, all 

departments of the Medical Center were 

included.  

Urine samples were collected from outpatients. 

Urine culture results were analyzed using the 

‘’Laboratory Information System’’ database. 

Identification codes were used for data and 

results were used solely for scientific purposes. 

Age, gender, growing bacterial species and 

antibiotic resistance rates were recorded in the 

excel file. Age groups; between 0-17 pediatric 

age, 18-64 adult age, and 65 years old and older 

were accepted as geriatrics age groups.  All of 

the data were entered by Microsoft Excel 2007. 

 

Sample Collection 

While medium flow urine is taken in 

outpatients, urinary aspiration method was used 

in patients with urinary catheters. Pediatric 

urine samples were collected by special plastic 

bags produced differently for girls and boys. 

After routine cleaning procedures in male and 

female patients, medium flow urine was 

collected. The patients were guided to pass 

urine sample of at least 20 mL by un-touched, 

sterile technique in a wide-mouth screw- 
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capped sterile container. Samples were 

analyzed in the laboratory within 1 hour after 

collection.  

 

Isolation and identification of uropathogens  

All samples were inoculated on blood agar 

EMB agar (Bioanalyse /Turkey) and incubated 

at 35±2℃ for 24 h. Following incubation, the 

bacterial colonies were counted and counts of 

≥105colony-forming units (CFUs)/mL were 

included in the study. Isolated uropathogens 

were identified to species level using routine 

laboratory methods. 

 

Antibiotic susceptibility test 

Antibiotic susceptibility patterns of the 

bacterial isolates were determined using the 

Kirby-Bauer disc diffusion method on Mueller-

Hinton (MHA) agar (Ekbak/Turkey). The 

antibiotic disc (Bioanalysis/Turkey) containing 

the following antibiotics: Ampicillin 10 𝜇g, 

ampicillin/sulbactam 30 𝜇g, cefuroxime 30 𝜇g, 

cefprozil 30 𝜇g, cefixime 30 𝜇g, ceftrıaxone 

30𝜇g, imipenem 10𝜇g, ciprofloxacin10𝜇g, 

Levofloxacın 5 𝜇g, gentamicin  30 𝜇g, amikacin 

30 𝜇g, trimethoprim/sulfamethoxazole (TMX) 

25 𝜇g and nitrofurantoin 200 𝜇g.  

Standardized overnight culture of each isolate 

was used MHA. The antibiotic disks were 

aseptically placed on the surface of the culture 

media.  After incubated, the inhibition zones 

were measured and isolates were classified as 

susceptible, intermediate and resistant 

according to the National Committee for 

Clinical Laboratory Standards [8]. 

 

Statistical analysis 

Data from the study was entered in Microsoft 

Excel 2007 and analyzed in SPSS 13.0 was 

used to analyze general data (SPSS, Chicago, 

IL, USA). Chi-square test was used to compare 

the relationship between age and sex with 

uropathogens and antibiotic susceptibility ratio. 

For statistical evaluations, frequency, 

percentage and mean ± standard deviations 

were calculated and the study variables 

presented in the form of tables. 

 

Results  

Characteristics of the patients 

A total of 7741 urine samples were analyzed 

during the five years period, among which 1563 

samples (20.1%) were positive, whereas 6178 

(79.8%) sample were negative for UTI. All of 

the total urine samples came from the outpatient 

department. Patients with positive samples 

1326 (84.8%) were female and 237 (15.1%) 

were male. The age of our patients ranged from 

0 to 96 years, with a mean of 31.9 ± 28.9 years 

and a median of 27 years. 

 

Microbiological profile 

When uropathogens were evaluated according 

to culture results, Gram-negative isolates were 

more dominant than Gram-positive isolates. 

(Table 1). While 1376 (88.0%) of all isolated 

pathogens were Gram-negative bacteria and 

187 (11.9%) were Gram-positive bacteria. The 

main isolated pathogen was E. coli (58.1%), 

followed by Enterobacter spp (10.1%), P. 

mirabilis (8.6%), K. pneumoniae (7.8%), 

Enterococcus (4.7%), P. aeruginosa (3.1%), 

Group B streptococcus (3.0%), Coagulase-

negative staphylococci (2.2%), Staphylococcus 

aureus, (1.8%). The most common bacteria 

observed in women were Escherichia coli 

(88.6%) Enterobacter species (88.0%), Group 

B streptococcus (88.0%) while the men were 

Pseudomonas aeruginosa (38.0%), Proteus 

mirabilis (30.8%), Coagulase-negative 

staphylococci (25.7%) (Table 2).  

E. coli was more prevalent in all age groups. 

(pediatric 57.7%, adult 58.7% and elderly 

57.4%).  Proteus mirabilis and Enterobacter 
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species were the most common agents isolated 

from pediatric patients, while Enterobacter 

species and K. Pneumoniae were in adult and 

geriatric patients. (Table 3).   

 

Table 1. Distribution of the Gram-negative and 

Gram-positive bacterial isolates from urine 

samples. 

Microorganism N % 

Gram-negative 1376 88.0 

Escherichia coli 909 58.1 

Enterobacter species 159 10.1 

Proteus mirabilis 136 8,6 

Klebsiella pneumoniae 122 7.8 

Pseudomonas aeruginosa 50 3.1 

Gram-positive 187 12.0 

Enterococcus 75 4.7 

Group B streptococcus 48 3.0 

Coagulase-negative 

staphylococci 

35 2.2 

Staphylococcus aureus 29 1.8 

Total 1563 100 

 

 

 

 

 

 

Antibiotic susceptibility  

Among the isolated microorganisms, the 

antibiotic resistance of Gram-negative and 

Gram-positive bacteria groups were analyzed. 

The antibiotic resistance profile of 

uropathogens is shown in the table (Table 4-5). 

A total of 74.8% of E. coli isolates were 

resistant to ampicillin, resistance to 

cephalosporins were ranged from 21.3% to 

35.5% and, 35.4% were resistant to 

trimethoprim-sulfamethoxazole. Resistance to 

fluoroquinolones were lower (18.9% 

ciprofloxacin and 17.7% levofloxacin), as well 

as the resistance to aminoglycosides (25.6% for 

gentamicin, and 6.2% for amikacin). The 

lowest resistance rate was to carbapenem 

(0.3%). Enterobacter species showed higher 

resistance to ampicillin (87.3%), lower 

resistance to carbapenem (1.8%) and amikacin 

(6.9%). Proteus spp. were showed higher 

resistance to amoxicillin (61.7%) nitrofurantoin 

(48.1%) and trimethoprim-sulfamethoxazole 

(43.7%).  

 

 

 

 

 

Uropathogens                          Isolates (N / %) 

Male Female Total P values 

Escherichia coli 103 (11.4) 806 (88.6) 909 (58,1) 0.000 

Enterobacter species 19 (11.9) 140 (88.0) 159 (10.1) 0.000 

Proteus mirabilis 42 (30.8) 94 (69.1) 136 (8,6) 0.000 

Klebsiella pneumoniae 27 (22.1) 95 (77.8) 122 (7.8) 0.000 

Enterococcus 12 (16.0) 63 (84.0) 75 (4.79) 0.000 

Pseudomonas aeruginosa 19 (38.0) 31 (62.0) 50 (3.19) 0.001 

Group B streptococcus 1 (2.0) 47 (88.0) 48 (3.07) 0.000 

Coagulase-negative staphylococci 9 (25.7) 26 (74.2) 35 (2.23) 0.000 

Staphylococcus aureus 5 (17.2) 24 (82.7) 29 (1.8) 0.000 

Total 237 (15.1) 1326 (84.8) 1563 (100) 0.000 
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 Klebsiella pneumoniae showed high degree of 

resistance to ampicillin (97.5%), trimethoprim-

sulfamethoxazole (44.2%) cefprozil (43.4%). 

Pseudomonas aeruginosa was showed lower 

resistance rates to carbapenem, Quinolones and 

Aminoglycosides while it was resistant to all of 

the other groups. Enterococcus spp., the most 

commonly isolated Gram-positive 

uropathogen, showed a low grade of resistance 

to ampıcıllın (13.3%), amoxicillin-clavulanic 

acid (10.6%) and carbapenem (6.6%), but a 

high grade of resistance to all of the other 

groups of antibiotic. The other Gram-positive 

bacterial resistance to antibiotics is summarized 

in the table-4 and table-5. 

 

Discussion 

UTI is one of the most common infectious 

diseases diagnosed in outpatients. It is the most 

common problem throughout the world, 

particularly in developing countries and 

associated with substantial morbidity and 

recurrent infections.  Importantly, the 

epidemiology of UTI varies among countries 

due to geography variation and antibiotic use 

[2].  Unfortunately, antibiotic resistance has 

become an increasingly pressing problem in 

many countries [1-3]. In our study, the positive 

rate    of  urinary   cultures   was   found  to   be 

 

20.1% (1563 out of 1741 samples) and nearly 

85% (1326 (out of 1563 samples) of all isolates 

were obtained from women. Women are more 

likely to experience UTIs than men. It is well 

documented that UTI is more common in 

females than in males due to the anatomical 

differences of urogenital organs between the 

two sexes. Our study finding is in agreement 

with other studies [6,9 -12]. UTI is prevalent in 

the study area and the most frequently isolated 

uropathogens were Gram- negative bacteria. 

Among the isolated pathogens 88.0 % (n=1376) 

were Gram- negative bacteria and 11.9% 

(n=187) were Gram-positive bacteria in our 

study. Gram-negative bacteria were the most 

commonly isolated organisms in the present 

study, and previous studies have reported 

similar findings [1-3].  

In our study, Escherichia coli was the most 

frequently isolated microorganism. Our finding 

was consistent with similar studies conducted 

locally [13–17] and internationally [10-12]. 

The main isolated pathogen was E. coli 

followed by Enterobacter spp, P Mirabilis, K. 

pneumoniae respectively. Our findings are 

different from the literature. Because Klebsiella 

pneumonia was the second most frequent 

bacteria in the national and international 

literature [10-17]. 

Uropathogens Pediatric (N / %) Adult (N / %) Elderly (N / %) Total (N) 

Escherichia coli 378 (41.5) 343 (37.7) 188 (9.2) 909 

Enterobacter species 75 (47.1) 53 (33.3) 31 (19.4) 159 

Proteus mirabilis 93 (68.3) 20 (14.7) 23 (16.9) 136 

Klebsiella pneumoniae 42 (34.4) 53 (43.4) 27 (22.1) 122 

Enterococcus 17 (22.6) 39 (52.0) 19 (25.3) 75 

Pseudomonas aeruginosa 16 (32.0) 8 (16.0) 26 (52.0) 50 

Group B streptococcus 11 (22.9) 33 (68.7) 4 (8.3) 48 

Coagulase-negative staphylococci 12 (34.2) 19 (54.2) 4 (11.4) 35 

Staphylococcus aureus 8 (27.5) 16 (55.1) 5 (17.2) 29 

Total        654(41.8) 584(37.3) 327(20.9) 1563 
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Species (Na)  

Quinolones Aminoglycosides                                 Others 

Ciprofloxacin  

N   (%R) 

Levofloxacin  

N   (%R) 

Gentamicin 

N   (%R) 

Amikacin  

N (%R) 

TMX  

N   (%R) 

Nitrofurantoin  

N  (%R) 

Escherichia coli   (909) 181 (19.9) 161 (17.7) 233 (25.6) 57 (6.2) 322 (35.4) 82 (9.0) 

Enterobacter species  (159) 46 (28.9) 35 (22.0) 46 (28.5) 11 (6.9) 62 (38.9) 28 (17.6) 

Proteus mirabilis  (136) 11 (8.0) 13 (9.5) 28 (20.5) 9 (6.6) 59 (43.7) 65 (48.1) 

Klebsiella pneumoniae (122) 20 (17.8) 21 (17.2) 35 (31.2) 9 (7.37) 54 (44.2) 52 (42.6) 

Enterococcus  (75) 64 (85.3) 59 (78.6) nt 71 (94.6) 68 (90.6) nt 

Pseudomonas aeruginosa  (50) 9 (18.0) 10 (20.0) 9 (18.0) 3 (6.0) 43 (86.0) 39 (78.0) 

Group B streptococcus  (48) 2 (4.1) 0 (0.0) nt 36 (75.0) 46 (95.8) nt 

Coagulase-negative 

staphylococci  (35) 
24 (68.5) 18 (51.4) 8 (22.8) nt 27 (77.1) nt 

Staphylococcus aureus  (29) 24 (68.5) 24 (68.5) 9 (25.7) nt 30 (85.7) 2 (6.8) 

Species   (Na)  

Penicillins Cefalosporins Carbapenem 

Ampicillin 

N   (%R) 

AMC  

N 

Cefuroxime 

N   (%R) 

Cefprozil 

N   (%R) 

Cefixime  

N   (%R) 

Ceftriaxone 

N   (%R) 

Imipenem  

N   (%R) 

Escherichia coli   (909) 680 (74.8) 
293 

(32.2) 
210 (23.1) 322 (35.5) 226 (24.9) 194 (21.3) 3 (0.3) 

Enterobacter species  (159) 138 (87.3) 69 (43.3) 67 (42.1) 88 (55.3) 65 (40.8) 60 (37.7) 3 (1.8) 

Proteus mirabilis  (136) 84 (61.7) 40 (29.4) 35 (25.7) 56 (41.1) 38 (27.9) 34 (25.0) 6 (4.4) 

Klebsiella pneumoniae (122) 119 (97.5) 45 (36.8) 42 (34.4) 53 (43.4) 34 (30.3) 38 (33.9) 1 (0.8) 

Enterococcus  (75) 10 (13.3) 8 (10.6) 72 (96.0) 73 (97.3) 72 (96.0) 74 (98.6) 5 (6.6) 

Pseudomonas aeruginosa  (50) 50 (100) 44 (88.0) 42 (84) 43 (86.0) 43 (86.0) 28 (56.0) 1 (2.0) 

Group B streptococcus  (48) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Coagulase-negative 

staphylococci  (35) 
35 (100) nt 24 (68.5) nt nt 18 (51.4) 10 (25.7) 

Staphylococcus aureus  (29) 29 (100) 16 (55.1) 13 (44.8) nt nt 10 (34.4) 12 (41.3) 
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The prevalence of the bacterial uropathogens 

varies from region to region and from one study 

to another study [3,5,9]. In our study, 

significant difference was also found in 

frequency of certain uropathogens in relation to 

gender. E. coli was the most predominant in 

both genders; however, its incidence was 

significantly higher in women (60.7%) than in 

men (43.4%), which was also observed in other 

similar studies [1,6,10-12]. The highest 

difference between female and male patients 

was observed for P. Mirabilis and P. 

Aeruginosa. Due to biofilm production 

capacity, P. mirabilis is a serious medical 

problem in catheter-associated UTI [1,18,19].   

Pseudomonas aeruginosa, were strongly 

associated with particular host characteristics, 

including male gender, previous history of 

using antimicrobials, prior undergoing 

interventions in the urinary and neurogenic 

bladder [19-21]. In our study, E. coli was more 

prevalent in all age groups (Pediatric, 57.7%, 

Adult 58.7%, and Elderly 57.4%).  Similar to 

previous studies that, E. coli remains the 

majority of pathogen which isolated from urine 

culture in pediatric, adult, and elderly [1, 22, 

23].  The second most common causative 

agents isolated from pediatric patients were 

Proteus mirabilis, Enterobacter species while 

adult and geriatric patients were Enterobacter 

species, K. Pneumoniae. Our finding was 

consistent with similar studies [1, 17,24]. 

Antibiotic resistance because of inappropriate 

antibiotic use has become increasingly 

encountered health problems [3,6,15]. In our 

study, resistance to antibiotics of uropathogens 

were investigated (Table-3, 4). The most 

effective antibiotics for E. coli were 

carbapenem (98.7%), amikacin (94.8%) and 

nitrofurantoin (91.0%), whereas resistance to 

ampicillin, cefprozil and trimethoprim / 

sulfamethoxazole was 74.8%, 35.5% and 

35.4%, respectively. Enterobacter species 

showed higher resistance to ampicillin (87.3%), 

lower resistance to carbapenem (1.8%) and 

Amikacin (6.9%). Our study finding is in 

agreement with other local and international 

studies [1,6,15,23].  The resistance rate of 

uropathogens Proteus mirabilis isolates to 

TMX 43.7%, to ampicillin, 61.7% to 

nitrofurantoın 48.1% to carbapenem 4.4%, 

which was similar rates shown in other studies. 

[15,19] The isolates of Klebsiella spp. showed 

a high degree of resistance to ampicillin 

(97.5%) while sensitivity rates of carbapenem 

(99.0%) and amikacin (92.7%) were observed 

similar E. coli. Our results were found to be 

consistent with the results of other studies 

[14,25]. Pseudomonas Aeruginosa was the least 

resistant to carbapenem (2.0%) and amikacin 

(6.0%) but showed a high degree of resistance 

to all other antibiotics. Previous studies also 

reported that amikacin and imipenem were the 

most effective drugs against P. Aeruginosa 

[26,27]. Enterococcus, which is the most 

commonly isolated Gram-positive bacteria, 

were resistant to cephalosporins (96.0-98.6%), 

quinolones (85.3-78.6%), amikacin (94.6%), 

TMX (90.6%), carbapenem (6.6%) and 

penicillins (13.3-10.6%). Unlike other studies, 

cephalosporin and quinolone resistance were 

found to be high, while penicillin resistance was 

lower [14,28]. Gram-positive and Gram- 

negative bacterial resistance to antibiotics is 

summarized in the table (4-5). Unlike Dordevic 

et al. [18] in Group B streptococcus, resistance 

to b-lactam antibiotics was not observed while 

95% TMX resistance and 75% amikacin 

resistance were found. The antibiotic resistance 

profiles of Staphylococcus aureus and 

Coagulase-negative staphylococci were 

consistent with other studies [14,28-30]. 

Here, we also want to specify some limitations 

of our study. As the presented data are a 
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laboratory-based on the analysis of 

microbiological samples without clinical 

background information, the rate of 

asymptomatic bacteriuria or symptomatic UTI 

could not be calculated. It includes urine 

samples taken from patients with catheters that 

may be biased to the interpretation of the 

results.  Some antibiotics have not been 

routinely tested by the microbiology laboratory; 

therefore, they were not included in our 

analysis.  Moreover, since our study is a single-

center study, there is no generalizability of the 

results to the whole society. 

As a result, as these infections are very 

common, adequate treatment has an important 

role in regard to the patients' health, 

development of antibiotic resistance and health 

care costs. This study determined the 

prevalence of urinary tract infection and 

antibiotic susceptibility patterns of the bacteria 

in outpatients. The most prevalent bacteria 

responsible for UTI were Gram- negative 

Enterobacteriaceae being that E. coli proved to 

be responsible for more than half of these 

infections. Enterococcus, which is the most 

commonly isolated Gram-positive bacteria 

responsible for UTI. These pathogens that 

cause UTIs have increased resistance to 

antibiotics in recent years. The emergence of 

bacteria resistant to various antimicrobials has 

revealed the necessity of periodic review of 

empirical antibiotic therapy at regional level. 

Therefore, the results of our retrospective study 

may help physicians to select an appropriate 

antimicrobial therapy. In conclusion, we 

suggest that antibiotic selection in the treatment 

of bacterial uropathogens should be based on 

the local prevalence and antibiotic resistance of 

bacterial organisms. 
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