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Abstract 

Background: Urinary tract infection (UTI) is one of the most common type of bacterial infectious diseases which 

occurs in all age groups. The aim of this study was to determine anti-microbial resistance pattern of bacterial 

pathogens causing UTIs in hospitalized patients at the Imam Khomeini Hospital, Tehran, Iran. Materials and 

Methods: Urine samples were collected from 11157 hospitalized patients at different wards of Imam Khomeini 

Hospital in Tehran, between January 2015 and December 2015.The cultured plates were assessed for significant 

bacterial growth. Anti-microbial susceptibility test was performed using standard disk diffusion method. Results: 

Out of the 11157 collected urine samples, significant bacterial growth of 25.38% was observed. The most common 

cause of UTI was gram-negative bacteria (82.2%). More than 50% of the gram-negative bacteria were resistant to 

ceftriaxone, ceftazidime and trimethoprim-sulfamethoxazole. Enterococcus spp. (10.1%) was found as the third 

causative agent of UTIs and the most common gram-positive bacteria. Conclusion: We conclude that the 

examination of the most common etiological agent of UTIs and their antimicrobial resistance patterns is 

advantageous and necessary in order to design a guideline for empirical therapy. 
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Introduction 

Urinary tract infection (UTI) is one of the 

most common type of bacterial infectious diseases 

which occurs in all age groups(1, 2). It is estimated 

that 150 million UTIs happens yearly word-wide. In 

general, the primary causing agent of UTIs is 

Escherichia coli, followed by Klebsiella pneumoniae, 

Staphylococcus saprophyticus, Enterococcus 

faecalis, group B Streptococcus, Proteus mirabilis, 

Pseudomonas aeruginosa and Staphylococcus 

aureus(3). 

 

Empirical therapy is often started before 

laboratory report results. In other hands, the rapid 

emergence of antibiotic resistance is currently 

considered as a serious problem in choosing the 

suitable treatment for infectious disease such as UTIs 

(4, 5).  

If UTIs is not timely diagnosed and treated, it 

can cause undesirable effects such as recurrent 

infection, pyelonephritis with sepsis, premature birth 

in pregnant women, chronic renal failure, renal 

dialysis and finally renal transplantations (3, 6, 7). 

In order to achieve a successful outcome with 

empirical antibiotics, knowledge about the anti-

microbial resistance patterns of common uropathogens 

in each region is essential (8). The aim of this study 
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was to investigate the anti-microbial resistance 

pattern of uropathogenic bacteria isolated from 

hospitalized patients in the Imam Khomeini Hospital, 

Tehran, Iran.  

Methods 

Isolation and Identification of Bacteria. In 

this cross sectional study, 11157 urine samples of 

hospitalized patients were received as part of routine 

clinical practice by the laboratory of the Imam 

Khomeini Hospitals during 2015. This hospital is a 

one of the oldest and largest referral hospital with 

about 1400 active beds and patients were admitted 

with various illnesses from different parts of Iran.  

According to standard urine culture method, 

one calibrated wire loop (1µl) of fresh urine samples 

was cultured on 5% blood agar and MacConkey agar 

(Merck, Germany) plates and incubated aerobically 

overnight at 37°C. 

The cultured plates were assessed for bacterial 

growth.  Then the colony count was performed on the 

cultured plates. The samples with the number of 

colonies more than ≥105 colony-forming units per ml 

(CFU/mL), having one or up to 2 types of colony, 

were considered positive for UTIs and processed 

further for identification and susceptibility testing. 

All bacterial isolates were identified and confirmed 

by conventional biochemical test.  

Anti-microbial Susceptibility Testing. 

Antibiotic resistance evaluation was performed on 

Mueller-Hinton agar, using disk diffusion method 

according to the guidelines recommended by Clinical 

and Laboratory Standards Institute (CLSI 2014). 

Results were determined after incubation for 16 to 18 

h at 37C and interpreted according to CLSI.  E.coli 

ATCC 25922 and P. aeruginosa ATCC 27853 

strains, S. aureus (ATCC 25923), and E. faecalis 

(ATCC 29212) were used for the quality control of 

the susceptibility test. 

Statistical Analysis. Data analysis was 

performed using SPSS software version 18 (SPSS 

Inc., USA). Descriptive results were shown as 

frequencies (counts) and percentage of frequencies 

also p values of less than 0.05 were considered as 

statistically significant. 

Results 

Of the 11157 cultured urine samples, 2832 

samples (25.38%) showed significant bacterial growth.  

Among the positive cases, 1782 (63 %) were women 

and 1050 (37 %) were men. The most common cause 

of urinary tract infection was gram-negative bacteria 

(82.2%) followed by gram- positive bacteria (17.8%). 

E. coli (47.7%) was the most predominant isolated 

bacteria, followed by Klebsiella spp. (20.4%), 

Enterococcus spp. (10.1%), P. aeruginosa (5.2%), 

coagulase negative Staphylococcus (3.9%), 

Citrobacter spp. (2.7%), Acinetobacter baumannii 

(2.6%), Enterobacter spp (2.6%), Streptococcus spp. 

(2.3%), S. aureus (1.4%), Proteus spp. (0.7%) and 

Providensia spp. (0.2%), (Figure 1). The most 

common isolated uropathogens in gram-negative and 

gram- positive bacteria were E. coli (47.7%) and 

Enterococcus spp. (10.1%), respectively. 

 

 

Table 1 shows the resistance rate to anti-

microbial drugs among gram negative bacteria. In this 

study, more than 50 percent of the gram-negative 

bacteria were resistance to ceftriaxone, ceftazidime 

and trimethoprim-sulfamethoxazole. The rates of 

resistance to other antibiotics were as follows: 

ciprofloxacin (47.55%) ampicillin-sulbactam (37.1%), 

gentamycin (23.9%), nitrofurantoin (17.9%), 

imipenem (13.6%) and amikacin (11.1%). 

In our study, E. coli was the most frequent 

causing agent of UTIs. It showed the highest rate of 

resistance to trimethoprim-sulfamethoxazole and 

 

 
 

Figure 1. Distribution of positive isolated bacteria from UTIs. 

https://www.ncbi.nlm.nih.gov/pubmed/20971488
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ceftazidime (68%), followed by ceftriaxone (54%) 

and ciprofloxacin (45.18%). Klebsiella spp. as a 

second causative agent of UTIs had moderate 

resistance to ceftriaxone (55%), trimethoprim-

sulfamethoxazole (52%), ciprofloxacin (49%), 

ceftazidime (48%) and ampicillin-sulbactam (48%). 

Rate of resistance to other antibiotics were as 

follows: gentamycin (37%), amikacin (22%), 

imipenem (25%) and nitrofurantoin (30%). 

 Enterococcus spp. was the third causative 

agent and the most common gram-positive bacteria 

(Table 2). The most frequent resistances were 

observed in erythromycin (89%), and ampicillin 

(65%). Rates of resistances to nitrofurantoin, 

linezolid and vancomycin were 23%, 1 % and 12%, 

respectively.  

P. aeruginosaas as a fourth causative agent of 

UTIs had highest resistance rates to trimethoprim-

sulfamethoxazole (90%), ampicillin-sulbactam (88%), 

ceftazidime (84%) and nitrofurantoin (80%), 

respectively. Rate of resistance to other antibiotics 

were as follows: ceftriaxone (66%), gentamycin 

(40%), imipenem (32%), ciprofloxacin (32%) and 

amikacin (16%).  

As it was shown in table 1, an alarming anti-

microbial resistance was seen in A. baumannii isolates 

(>60%), against almost all antibiotics tested. Results 

of antibiotic resistance for other isolated bacteria are 

presented in Table 1. 

Table1. Antibiotic resistance pattern of gram negative bacteria 

Antibiotic CIP CRO GN AK SAM CAZ SXT IMI NIT 

Bacteria N (%) 

E.coli 610 

(45.18) 

729 

(54) 

135 

(10) 

27 

(2) 

324 

(24) 

918 

(68) 

918 

(68) 

27 

(2) 

27 

(2) 

Klebsiella spp. 283 

(49) 

318 

(55) 

214 

(37) 

127 

(22) 

278 

(48) 

278 

(48) 

301 

(52) 

145 

(25) 

174 

(30) 

Providencia spp. 3 

(50) 

0 

(0) 

2 

(33) 

3 

(50) 

0 

(0) 

6 

(100) 

6 

(100) 

3 

(50) 

3 

(50) 

Proteus spp. 0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

6 

(28) 

0 

(0) 

15 

(72) 

0 

(0) 

10 

(47) 

P. aeruginosa 48 

(32) 

99 

(66) 

60 

(40) 

24 

(16) 

132 

(88) 

126 

(84) 

135 

(90) 

48 

(32) 

120 

(80) 

Citrobacter spp. 

 

49 

(66) 

52 

(70) 

28 

(37) 

9 

(12) 

40 

(53) 

30 

(40) 

47 

(63) 

15 

(20) 

16 

(22) 

Enterobacter spp. 

 

50 

(70) 

36 

(50) 

43 

(60) 

13 

(18) 

39 

(54) 

37 

(50) 

52 

(72) 

7 

(10) 

7 

(10) 

A. baumannii 64 

(85) 

68 

(91) 

75 

(100) 

57 

(76) 

45 

(60) 

69 

(92) 

66 

(88) 

72 

(96) 

60 

(80) 

Total 1107 

(47.55) 

1302 

(55.92) 

557 

(23.92) 

260 

(11.16) 

864 

(37.11) 

1464 

(62.88) 

1540 

(66.15) 

317 

(13.61) 

417 

(17.91) 

Abbreviations: AK, Amikacin; CAZ, Ceftazidime; CIP, Ciprofloxacin; CRO, Ceftriaxone; Gn, Gentamycin; IMP, Imipenem; Nit, Nitrofurantoin; 

SAM, Ampicillin sulbactam; SXT, Trimethoprim-sulfamethoxazole 

Table2. Antibiotic resistance pattern of gram positive bacteria 

Antibiotic CAZ SXT NIT AMP E LNZ VA RIF C CTX 

bacteria N (%) 

S. aureus 

 

- 8 

(20) 

4 

(10) 

- 19 

(50) 

- 6 

(16) 

15 

(40) 

4 

(10) 

29 

(75) 

CoNS 

 

- 40 

(36) 

0 

(0) 

- 80 

(72) 

- 0 

(0) 

11 

(10) 

0 

(0) 

100 

(90) 

Enterococcus spp. 

 

- - 8 

(23) 

187 

(65) 

256 

(89) 

3 

(1) 

34 

(12) 

- - - 

Streptococcus spp. 

 

30 

(45) 

- 0 

(0) 

26 

(40) 

38 

(57) 

0 

(0) 

10 

(16) 

- - - 

Abbreviations: AMP, Ampicillin; C, Chloramphenicol; ; CAZ, Ceftazidime; CoNS, coagulase negative streptococcus; CXT, Cefotaxime; E, 

Erythromycin; LNZ, Linezolid; Nit, Nitrofurantoin; RIF, Rifampicin; SXT, Trimethoprim-sulfamethoxazole; V, Vancomycin 

https://www.ncbi.nlm.nih.gov/pubmed/20971488
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Discussion 

Treatment of UTI is challenging due to 

appearance of pathogens with growing resistance to 

anti-microbial agents (3, 9, 10). The prevalence of 

etiological agents of UTIs and their antibiotic 

resistance profile vary at different times and 

geographical locations, and therefore examining the 

local etiology of UTI is advantageous and necessary 

in order  to design  a guideline for empirical therapy 

(1). 

In this study, we evaluated the isolated 

bacterial agents and antibiotic resistance profile of 

UTIs in a tertiary referral hospital in Tehran, Iran, for 

a period of 12 months. In this study, UTI distribution 

was significantly more common in women (63% of 

the positive cultures) compared to men (P < 0.05). 

This result is consistent with previous studies, both in 

Iran and in other countries (1, 2, 11, 12). women  are 

more disposed to UTIs which is probably due to 

differences between the men and women 

genitourinary structures and physiology(9). 

E. coli was the most predominant isolated 

bacteria in our study, followed by Klebsiella spp., 

Enterococcus spp. and P. aeruginosa, confirming the 

previous reports (6, 8, 13). However, there were 

controversial data from other studies, reporting 

different results (11, 14-16). There are various 

reasons which can cause this difference such as, 

variation in sample size, geographical region or 

patient population. 

The most common causing agent of UTIs in 

this study was gram-negative bacteria, resistant to 

numerous antibiotics available at our setting. 

Moreover, over 50% of gram-negative bacteria 

showed resistance to ceftriaxone, ceftazidime and 

trimethoprim-sulfamethoxazole. Usually, arbitrary 

consumption of antibiotic during the treatment of 

various infections led to antibiotic resistance. This is 

consistent with previous studies in Iran (13, 17, 18).  

The most effective anti-microbial agents in 

our study were amikacin, imipenem and 

nitrofurantoin for gram-negative bacilli (83%-89%) 

which is consistent with the study of Nozarian et al., 

performed in this center in 2013 with high 

susceptibility isolates to amikacin (94.1%), 

imipenem (98.9%) and nitrofurantoin (96%), 

respectively. However, rate of resistance to these 

antibiotics are rising (12). It is possible that routine 

consumption of these antibiotics has caused this 

resistance.  

A. baumannii has high resistance to all tested 

antibiotics, thus the therapy with available antibiotic 

may fail. Our data shows significant increase in rate of 

antibiotic resistance comparing to the previous studies 

(19, 20). It has been suggested that lack of timely 

treatment and excessive use of antibiotics is the reason 

for increased resistance (21). Due to increasing rate of 

antibiotic resistance and limited choice for appropriate 

antibiotic for resistant strain, having information about 

susceptibility of other antibiotics, as well as synergism 

between the rests of antibiotics is essential. 

In conclusion, our results revealed increased 

resistance to multiple antibiotics among the urinary 

isolates. Hence, judicious use of antibiotics and 

implementation of antibiotic stewardship program is 

highly essential to prevent the emergence and spread 

antimicrobial resistance.  Pattern of antibiotic 

resistance varies in different regions and times, 

therefore a periodic check for antibiotic resistance 

profile are required. 
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