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Abstract
Considering the importance of empirical antibiotic treatment before obtaining urine culture results, it is necessary to know the 
pattern of microbial sensitivity to antibiotics to properly manage urinary tract infection (UTI). The present research aimed at 
determining type of pathogens causing UTI and the pattern of antibiotic sensitivity in urine cultures of hospitalized patients 
in Hamadan, Iran. This cross-sectional study was conducted on 120 individuals (including 60 cases as hospital-acquired 
infection and 60 cases as community-acquired infection group). The urine samples were cultured and processed for subse-
quent uropathogens isolation. The specimens were cultivated on Muller-Hinton Agar (Merck, Germany) and incubated at 
37 °C for 24 h. The antibiotic sensitivity was determined using disc diffusion method by antibiogram discs (English MAST 
Company, recommended by the Clinical and Laboratory Standards Institute (CLSI) guideline) in two groups of outpatients 
and inpatients simultaneously. According to the results, most isolates were resistant to commonly used antibiotics in the 
treatment of UTIs. A significant increase was observed in drug resistance to ciprofloxacin, levofloxacin, cotrimoxazole, and 
ceftriaxone, especially in community-acquired cases. In community-acquired UTIs from the gram-negative pathogen, E. 
coli showed the highest drug sensitivity to imipenem (100%) and fosfomycin (95%), and the highest drug resistances were 
observed for ciprofloxacin (62.5%) and levofloxacin (60%). In the cases of E. coli acquired from the hospital, resistance to 
fluoroquinolones, ceftriaxone, and cefepime increased, while the sensitivity to meropenem, imipenem, and piperacillin-
tazobactam was 80.6%, 87.1%, and 90%, respectively. Urinary tract infection was highly prevalent in the study area and all 
uropathogens isolated developed resistance against mostly used antibiotic.
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Introduction

Urinary tract infection (UTI) is common in many patients 
referred to emergency units and hospitalizations. UTIs 
account for up to 40% of all hospital-acquired infections, 
associated with increased morbidity, mortality, and length 
of hospitalization. UTIs include asymptomatic bacteriuria, 

cystitis (infection of the bladder/lower urinary tract), pyelo-
nephritis (infection of the kidney/upper urinary tract), and 
prostatitis [1]. Various bacteria such as Escherichia coli, 
Klebsiella spp., Proteous spp., Pseudomonas spp., and Ente-
rococcus spp. are considered major causes of UTIs [2].

The prevalence of hospital-acquired UTIs was estimated to 
be about 10%, 14%, and 11% in the Pan European Prevalence 
(PEP), Pan Eurasian Prevalence (PEAP), and a combined 
analysis studies, respectively [3]. It has been estimated that 
community-acquired UTIs can be diagnosed in 1% of boys and 
3–8% of girls. It has been reported that E. coli is the most com-
mon organism causing UTI in adults, accounting for 75–90% 
of isolated bacteria [4]. Most patients with UTIs are treated 
empirically with conventional antibiotics. However, in recent 
years, extended-spectrum beta-lactamase (ESBL)-producing 
pathogens have been severally reported as a cause of UTI. In 
this regard, there is a major challenge in treating ESBL-UTIs, 
due to the resistance of these organisms to cephalosporins and 
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aztreonam as common antibiotics used for UTIs. Moreover, 
high resistance rates have been reported in these organisms 
to trimethoprim-sulfamethoxazole (TMP-SMX) and fluoro-
quinolones [5].

Based on the World Health Organization (WHO) report, 
ESBL-producing Enterobacteriaceae (ESBL-EB) poses a 
serious risk to public health [6]. It has also been reported 
that the rate of resistance to third-generation cephalosporins 
in E. coli was approximately 15.1% in Europe, whereas the 
resistance rate of Klebsiella pneumonia was reported to be 
about 31.7% [7]. In contrast, in a related study, the preva-
lence of resistant ESBL-EB isolates in USA was reported to 
be about 12.6% nationwide [8].

Various factors are associated with ESBL-UTI, includ-
ing older age [9–11], male gender [12–14], having a history 
of previous UTI [15, 16], international travel, prior use of 
antibiotics, diabetes mellitus, and prior use of proton pump 
inhibitors [9, 16].

Chronic obstructive pulmonary disease, kidney disease, 
malignancy, consumption of immunosuppressive drugs, and 
freshwater swimming have been identified as risk factors for 
UTI [13]. Some other risk factors such as hospitalization in 
the last 3 months, healthcare-associated UTI, upper UTI, 
recurrent UTI, and having a urinary catheter are associated 
with UTI [17].

Objectives

Considering that the antibiotic sensitivity report of urine 
samples is generally accessible within 48–72 h after the 
request [4] and the empirical treatment must be started ear-
lier, it is essential to obtain accurate information regarding 
common antibiotic resistance in each region and even in 
each hospital to provide appropriate treatment measures, 
reduce treatment failure, and reduce bacterial resistance. 
The objective of the present study was to investigate the 
type of pathogens and the pattern of antibiotic sensitivity in 
the urine cultures of patients hospitalized in Shahid Beheshti 
Hospital in Hamadan province, Iran. The samples were clas-
sified into two community and hospital-acquired UTIs and 
the results were compared between the two groups during 
2017–2019 to obtain the exact pattern of antibiotic sensitiv-
ity. In this study, for the first time, the E-test method was 
applied to evaluate the bacterial sensitivity to various anti-
biotics such as vancomycin and colistin.

Patients and Methods

Study Population

This cross-sectional study was performed in Shahid Beheshti 
Hospital, a tertiary care and referral center located in 

Hamadan City, the center of Hamadan province in the west 
of Iran. Patients referred to the hospital who met the inclu-
sion criteria from March 21, 2018, to March 20, 2020, were 
included in the present study.

The patients were eligible for the study if their urine 
cultures were positive (both for the community and for the 
hospital cases). Cases with false-positive urine cultures and 
the growth of more than two organisms in the urine sample 
(sample contamination) were excluded from the study. In 
this study, hospital-acquired UTI means the occurrence of a 
urinary infection in a patient within 48 h after hospitalization 
(the patient was not infected at the time of hospitalization 
or was not in the incubation period) or the occurrence of a 
urinary infection in a patient who has undergone surgery 
or recent urological interventions. Moreover, community-
acquired UTI refers to the positive culture of a urine sample 
in a symptomatic outpatient without urological interventions 
in the previous 2 weeks (regardless of whether the patient 
is treated on an outpatient basis or needs to be admitted 
to the hospital and receives injectable medicine). Finally, 
100 CFU/mL in symptomatic cases was enough to diagnose 
positive urine culture (whether acquired from the commu-
nity or the hospital).

Variables and Data Collection Tool

The data collection tool was a self-administered question-
naire consisting of demographic variables (e.g., age, sex, and 
marital status), underlying disease (urinary stones, diabetes 
mellitus, kidney transplantation, history of kidney surgery, 
dialysis, spinal cord injury, malignancy, heart diseases, and 
high blood pressure), a history of UTI, type of uropathogens, 
pattern of antibiotic sensitivity, duration of hospitalization, 
duration of catheterization, receiving antibiotics in the last 
2 weeks, and type of antibiotic regimen.

Sample Processing and Antimicrobial Susceptibility 
Testing

In the current descriptive cross-sectional study, 120 urine 
samples were collected from patients were referred to Sha-
hid Beheshti Hospital located in Hamadan province, Iran, 
for 2 years (2017–2019). The specimens were cultivated 
on Muller-Hinton Agar (Merck, Germany) and incubated 
at 37 °C for 24 h. First, the colonies were counted, and then 
the cultures of specimens with bacterial counts of >  102 cfu/
mL, were considered positive, and gram-staining technique 
was performed. The antibiotic sensitivity was determined 
using disc diffusion method by antibiogram discs (English 
MAST Company, recommended by the Clinical and Labora-
tory Standards Institute (CLSI) guideline) in two groups of 
outpatients and inpatients simultaneously. In the specimens 
that the obtained gram-negative organism was resistant to 
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cephalosporins and carbapenems (multi-drug resistant), the 
sensitivity to colistin was evaluated and determined using 
E-TEST strips (Biofiltem). Then, bacterial genus and spe-
cies were determined using the standard biochemical tests.

Sample Size

A 1-sided type I error probability of 0.05 with a power of 
0.8 was considered a statistical study assumption. In order 
to demonstrate our expected effect, by considering a 1-sided 
significance level of 5% and a power of 80%, 60 patients 
were estimated as the sample size. This assumption was 
based on Khoshbakht Rahem et al. study with a UTI pro-
portion of 83%.

Statistical Analysis

Mean (standard deviation) and frequency (percentage) were 
used for describing quantitative and qualitative variables. 
Fisher's exact test was applied for comparing the antibio-
gram results of qualitative variables, and one-way analysis 
of variance (ANOVA) was used for quantitative variables. 
P < 0.05 was considered statistically significant.

Results

This study was conducted to compare the frequency of 
bacterial agents and their antibiotic sensitivity patterns in 
patients referred to Shahid Beheshti Hospital in Hamadan, 
Iran. A total of 120 patients were examined. Of them, 60 
patients had hospital-acquired UTIs, and 60 patients had 
community-acquired UTIs. In the community-acquired UTI, 
30% of the cases were male, and 70% were female. In hospi-
tal-acquired UTIs, 56.7% of the cases were men, and 43.3% 
were women. There was a significant difference in gender 
distribution between the community and hospital-acquired 
infections (P = 0.003). In other words, in hospital-acquired 
infections, the dominant gender was men, and in commu-
nity-acquired infections, the dominant gender was women.

The mean (standard deviation) of the age in patients with 
community and hospital-acquired UTIs were 53.34 ± 18.09 
and 63.58 ± 19.51 years, respectively. The mean age of the 
patients with hospital-acquired UTIs was significantly higher 
than the patients with community-acquired UTIs (P = 0.003). 
The most common age groups involved in the hospital- and 
community-acquired UTIs were 60–69 and 30–39 years old, 
respectively. Individuals aged 70–79 years and 60–69 years 
had the highest relative frequency of hospital-acquired UTIs, 
respectively. There were no significant differences between 
the two groups in terms of marital status, smoking, place of 
residence, length of hospitalization, and history of antibiotic 
consumption. Although, the presence of underlying diseases 

in the hospital-acquired UTIs group was significantly higher 
than the community-acquired UTIs group (P < 0.001). 
There was a statistically significant relationship between 
the history of urological interventions and the occurrence 
of hospital-acquired infection (P = 0.004). E. coli and Pseu-
domonas (each with a frequency of 25%) were the most 
common microorganisms causing nosocomial UTI caused 
by intervention. Table 1 presents the demographic and clini-
cal manifestations of the two groups of patients (community 
and hospital-acquired infection).

Based on the results presented in Tables 2 and 3, there 
was a decreasing trend in the sensitivity of E. coli in both 
community and hospital-acquired groups to ceftriaxone, 
gentamicin, levofloxacin, ciprofloxacin, cotrimoxazole, and 
even cefepime. While the sensitivity to piperacillin-tazo-
bactam and carbapenems were still high, and the sensitiv-
ity to fosfomycin was 95% and high in both groups. Also, 
the sensitivity of Enterobacteriaceae in both community or 
the hospital-acquired groups to nitrofurantoin, ceftriaxone, 
ciprofloxacin, gentamicin, cefepime, and cotrimoxazole was 
low, while the sensitivity to fosfomycin, carbapenems, and 
piperacillin-tazobactam in the patients of the community-
acquired group was high and even showed a sensitivity of 
100%. In the hospital-acquired group, antibiotic resistance 
was still high. However, all carbapenems-resistant cases 
showed a 100% sensitivity to colistin. Tables 2 and 3 present 
more detail about the antibiotic sensitivity pattern of gram-
negative/positive microorganisms in patients with commu-
nity/hospital-acquired UTIs.

Of 60 hospital-acquired UTIs, 13 cases (21.7%) occurred 
in the ICU and 57 cases (78.3%) in other units. The inci-
dence of hospital-acquired UTIs in the internal depart-
ment was significantly higher than in other hospital units 
(P < 0.001).

The sensitivity of hospital-acquired Enterococci to ceftri-
axone, gentamicin, ciprofloxacin, ampisulbactam, and fos-
fomycin was decreasing, so that sensitivity to vancomycin, 
imipenem/cilastatin, and ampicillin/sulbactam was observed 
in 70%, 50%, and 60% of the cases, respectively (Fig. 1).

Our analysis indicated that ceftriaxone and ciprofloxa-
cin were the most experimentally prescribed antibiotics in 
all hospitalized patients, whether acquired from the com-
munity or the hospital. Nevertheless, the compliance rate 
of the prescribed empirical regimen with the antibiogram 
pattern in community-acquired and hospital-acquired UTIs 
was 33.33% and 37.68%, respectively. Resistance to cef-
triaxone in community and hospital-acquired UTIs was 
3.56% and 51.6%, respectively. Resistance to ciprofloxacin 
in community-acquired and hospital-acquired UTIs was 
90% and 60.8%, respectively. No resistance to vancomycin, 
meropenem, gentamycin, levofloxacin, and cefepime was 
observed in the community-acquired UTI samples. In gen-
eral, 33.33% of the community-acquired UTIs were sensitive 
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to antibiotics, and the rest of the samples were resistant 
(66.66%). In terms of hospital-acquired UTIs, 37.68% of 
the cases were sensitive, 5.79% were semi-sensitive, and the 
rest of them were resistant to antibiotics (56.52%).

Discussion

This cross-sectional study was conducted to compare 
the resistance pattern of uropathogens and their compat-
ibility with empirical treatments in the community and 

hospital-acquired UTIs. Our results indicated that commu-
nity-acquired UTI was more common among women, while 
hospital-acquired UTI was more common among men. 
The mean age of patients with hospital-acquired UTI was 
higher than that of the patients with community-acquired 
UTI. However, the average age of patients in both groups 
was over 50 years. The history of comorbidity and underly-
ing diseases in the hospital-acquired UTI was significantly 
higher than the community-acquired UTI. Drug resistance in 
microorganisms causing hospital-acquired UTI was higher 
than that in the community-acquired group. There was a very 
low frequency of drug sensitivity in empirical regimen for 
the treatment of UTI. In addition, our result indicated that 

Table 1  Frequency distribution of demographic, clinical, and bacte-
riological factors in the study groups

Variable Urinary tract infection P value

Community Hospital

Gender
  Female 42 (70.0) 26 (43.3) 0.003
  Male 18 (30.0) 34 (56.7)
Marital status
  Single 5 (8.3) 4 (6.7) 0.729
  Married 55 (91.7) 56 (93.3)
Smoking
  Yes 11 (18.3) 16 (26.7) 0.274
  No 49 (81.7) 44 (73.3)
Residence area
  Urban 47 (87.3) 48 (80.0) 0.822
  Rural 13 (21.7) 12 (20.0)
History of antibiotic consumption 2 weeks ago
  Yes 11 (18.3) 11 (18.3) 1.00
  No 49 (81.7) 49 (81.7)
History of underlying disease
  Yes 44 (73.3) 59 (98.3)  < 0.001
  No 16 (26.7) 1 (1.7)
Bacterial strain
  Gram-positive bacteria 13 (21.7) 17 (28.3) 0.399
  Gram-negative bacteria 47 (78.3) 43 (71.7)
Microorganism
  E. coli 40 (66.7) 31 (51.7) 0.046
  Enterobacter 7 (11.7) 7 (11.7)
  Proteus 0 (0.0) 1 (1.7)
  Pseudomonas 0 (0.0) 4 (6.7)
  Enterococcus 2 (3.3) 10 (16.7)
  Coagulase-negative staph 7 (11.7) 6 (10.0)
  Viridans streptococci 4 (6.6) 1 (1.7)
Sepsis
  Yes 7 (11.7) 2 (3.4) 0.083
  No 53 (86.3) 58 (96.6)
History of bacteremia
  Yes 1 (1.7) 0 (0.0) 0.991
  No 59 (98.3) 60 (100.0)

Table 2  Antibiotic sensitivity pattern of gram-negative microorgan-
isms in patients with community-acquired urinary tract infections

Antibiotic Sensitivity Microorganism type

E. coli Enterobacter sp.

Nitrofurantoin Sensitive 37 (92.5) 3 (42.9)
Semi-sensitive 1 (2.5) 0 (0.0)
Resistant 2 (5.0) 4 (57.1)

Gentamicin Sensitive 30 (75.0) 4 (57.1)
Semi-sensitive 0 (0.0) 1 (14.3)
Resistant 10 (25.0) 2 (28.6)

Fosfomycin Sensitive 38 (95.0) 7 (100.0)
Semi-sensitive 0 (0.0) 0 (0.0)
Resistant 2 (5.0) 0 (0.0)

Ciprofloxacin Sensitive 15 (37.5) 3 (42.9)
Semi-sensitive 0 (0.0) 0 (0.0)
Resistant 25 (62.5) 4 (57.1)

Levofloxacin Sensitive 15 (37.5) 3 (42.9)
Semi-sensitive 1 (2.5) 0 (0.0)
Resistant 24 (60.) 4 (57.1)

Cotrimoxazole Sensitive 30 (75.0) 3 (42.9)
Semi-sensitive 0 (0.0) 0 (0.0)
Resistant 10 (25.0) 4 (57.1)

Ceftriaxone Sensitive 16 (40.0) 2 (28.6)
Semi-sensitive 1 (2.5) 0 (0.0)
Resistant 23 (57.5) 5 (71.4)

Cefepime Sensitive 23 (57.5) 4 (57.1)
Semi-sensitive 2 (5.0) 0 (0.0)
Resistant 15 (37.5) 3 (42.9)

Piperacillin-Tazo-
bactam

Sensitive 36 (90.0) 7 (100.0)
Semi-sensitive 1 (2.5) 0 (0.0)
Resistant 3 (75) 0 (0.0)

Imipenem Sensitive 40 (100.0) 7 (100.0)
Semi-sensitive 0 (0.0) 0 (0.0)
Resistant 0 (0.0) 0 (0.0)

Meropenem Sensitive 37 (92.5) 7 (100.0)
Semi- Sensitive 1 (2.5) 0 (0.0)
Resistant 2 (5.0) 0 (0.0)
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Table 3  Antibiotic sensitivity 
pattern of gram-positive 
microorganisms in patients with 
hospital-acquired urinary tract 
infection

Antibiotic Sensitivity Microorganism type

E. coli Enterobacter Proteus Pseudomonas

Nitrofurantoin Sensitive 26 (83.9) 3 (42.9) 1 (100.0) 0 (0.0)
Semi-sensitive 3 (9.7) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 2 (6.4) 4 (57.1) 0 (0.0) 4 (100.0)

Gentamicin Sensitive 21 (67.7) 1 (14.3) 1 (100.0) 2 (50.0)
Semi-sensitive 1 (3.2) 1 (14.3) 0 (0.0) 0 (0.0)
Resistant 9 (29.0) 5 (71.4) 0 (0.0) 2 (50.0)

Fosfomycin Sensitive 30 (96.8) 5 (71.4) 1 (100.0) 3 (75.0)
Semi-sensitive 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 1 (3.2) 2 (28.6) 0 (0.0) 1 (25.0)

Ciprofloxacin Sensitive 10 (32.3) 2 (28.6) 1 (100.0) 2 (50.0)
Semi-sensitive 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 21 (61.7) 5 (71.4) 0 (0.0) 2 (50.0)

Levofloxacin Sensitive 9 (29.0) 2 (28.6) 1 (100.0) 2 (50.0)
Semi-sensitive 1 (3.2) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 21 (67.7) 5 (71.4) 0 (0.0) 2 (50.0)

Cotrimoxazole Sensitive 18 (58.1) 3 (42.9) 1 (100.0) 0 (0.0)
Semi-sensitive 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 13 (41.9) 4 (57.1) 0 (0.0) 4 (100.0)

Ceftriaxone Sensitive 9 (29.0) 1 (14.3) 0 (0.0) 1 (25.0)
Semi-sensitive 2 (6.5) 1 (14.3) 1 (100.0) 0 (0.0)
Resistant 20 (64.5) 5 (71.4) 0 (0.0) 3 (75.0)

Cefepime Sensitive 13 (41.9) 1 (14.3) 1 (100.0) 2 (50.0)
Semi-sensitive 4 (12.9) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 14 (45.2) 6 (85.7) 0 (0.0) 2 (50.0)

Piperacillin-Tazobactam Sensitive 28 (90.0) 4 (57.1) 1 (100.0) 3 (75.0)
Semi-sensitive 1 (3.2) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 2 (6.5) 3 (42.9) 0 (0.0) 1 (25.0)

Imipenem Sensitive 27 (87.1) 5 (71.4) 1 (100.0) 3 (75.0)
Semi-sensitive 4 (12.9) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 0 (0.0) 2 (28.6) 0 (0.0) 1 (25.0)

Meropenem Sensitive 25 (80.6) 4 (57.1) 1 (100.0) 3 (75.0)
Semi-sensitive 5 (16.1) 0 (0.0) 0 (0.0) 0 (0.0)
Resistant 1 (3.2) 3 (42.9) 0 (0.0) 1 (25.0)

Fig. 1  Frequency of Enterococ-
cus antibiotic sensitivity pattern 
in urinary cultures of patients 
with hospital-acquired urinary 
tract infection by antibiotic
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among the gram-negative bacteria, E. coli and Enterobacter 
were the only causes of community-acquired UTI, while in 
hospital-acquired UTI, E. coli, Enterobacter, Pseudomonas, 
and Proteus spp. were the most common microorganisms, 
respectively. It should be noted that infection with E. coli in 
the hospital-acquired UTI was significantly higher than that 
in the community hospital-acquired UTI. On the other hand, 
among gram-positive bacteria, Enterococcus was obviously 
increased in hospital cases and urological interventions. This 
finding was consistent with the results of Tandogdu et al. 
[18], Hoban et al. [19], Akoachere et al. [20], and Magaliano 
et al. [21] studies.

The sensitivity of community-acquired E. coli was 37.5% 
to ciprofloxacin, 37.5% to levofloxacin, and 40% to ceftriax-
one. While the sensitivity to cotrimoxazole and gentamicin 
was 75%, it seems that regarding the outpatient empirical 
regimen, the prescription of these two drugs is preferable to 
the drug regimens based on fluoroquinolones. Due to 100% 
sensitivity to imipenem compared to 92.5% to meropenem 
and 90% to piperacillin-tazobactam, the empirical imipenem 
regimen seems more suitable for critical cases.

In the cases of E. coli acquired from the hospital, sen-
sitivity to fluoroquinolones (30%), ceftriaxone (29%), and 
cefepime (41.2%) decreased, while the sensitivity to mero-
penem, imipenem, and piperacillin-tazobactam was 80.6%, 
87.1%, and 90%, respectively. Therefore, it seems that these 
antibiotics can be used as a preferred option in the hospital-
acquired type.

Regarding Enterobacter, the sensitivity to nitrofuran-
toin, ceftriaxone, ciprofloxacin, levofloxacin, cefepime, 
and cotrimoxazole was low in both groups. For example, 
in the case of cefepime, 57.1% sensitivity was observed in 
the community-acquired cases, while it decreased to 14.3% 
in the hospital-acquired cases. Moreover, in cases of broad-
spectrum antibiotic regimens, 28.6% of Enterobacter sam-
ples obtained from hospitals were resistant to imipenem and 
49.2% to meropenem.

Regarding Pseudomonas, which was obtained only in 
cases acquired from the hospital, the sensitivity to ceftriax-
one was 25%, to cefepime, levofloxacin, and gentamicin was 
50%, and sensitivity to fosfomycin was 75%. Also, 75% of 
the Pseudomonas were sensitive to piperacillin-tazobactam 
and carbapenems, and all of them were sensitive to colistin.

All gram-negative bacteria were sensitive to fosfomycin 
at a high rate, and no cases of resistance to colistin (by the 
E-test method) were found.

In terms of gram-positive urinary organisms, the most 
important factor was Enterococci, which in the hospital-
acquired UTIs was significantly higher than the community-
acquired UTIs. The sensitivity of this microorganism was 
20% to ceftriaxone, 60% to ampicillin-sulbactam, 70% to 
cefoxitin and vancomycin, and 50% to imipenem. In hospi-
tal-acquired cases, 30% of Enterococci were not sensitive to 

vancomycin, while in community-acquired cases, 100% were 
sensitive to vancomycin. Therefore, the increase in cases of 
vancomycin-resistant Enterococci in the hospital setting or 
after urological interventions is worthy of consideration.

In the majority of cases, especially in the community-
acquired, the initial empirical regimen was based on fluoro-
quinolones, ceftriaxone, or cefepime, but only ciprofloxacin 
was 10% and 34.8% sensitive and effective in community 
and hospital-acquired cases, respectively. In other words, in 
most cases, the antibiotic sensitivity was inconsistent with 
the patient's initial prescription regimen.

Our results showed that the most common gram-negative 
microorganism causing UTIs was E. coli. Based on previous 
research, E. coli accounts for as many as 90% of all UTIs 
among ambulatory populations. Among healthy women 
aged 18–39, 80% of UTIs are caused by E. coli. It has been 
well known that among different species causing UTIs, 
gram-negative, facultative anaerobic, and uropathogenic E. 
coli (uPeC) are the most common causes of these infections 
in the population [22].

In terms of gender, in hospital-acquired infections, the 
dominant gender was men, and in community-acquired 
infections, the dominant gender was women. Women are 
at risk of UTIs compared to men due to differences in anat-
omy. In women, moist areas around the urethra and vagina 
promote the growth of uropathogens. The short distance 
between the urethra and the opening of the anus and blad-
der increases the possibility of infection caused by ascending 
uropathogens [15]. In general, about half of women experi-
ence a UTI in their late 20 s [23]. Moreover, approximately 
20–30% of women with a first UTI will experience two or 
more infections. Among them, in 5% of the cases, chronic 
recurrent infection affects their quality of life [13]. In the 
present study, most of the hospital-acquired UTIs were 
observed in men (56.7%), which could be due to the exist-
ence of a specialized urology department at Shahid Beheshti 
Hospital in Hamadan.

Our results indicated that people with comorbidities and 
underlying diseases are at a higher risk of developing UTIs 
(in both the community and acquired UTI groups). Several 
antibiotic treatments are used in patients with comorbidity, 
which could change the normal bacterial flora and increase 
the risk of infection caused by multi-drug-resistant patho-
gens; in fact, UTIs patients are at increased risk for colo-
nization with resistant organisms, and colonization may 
persist for long periods (i.e., months to years) [24]. In all 
these cases, there is a possibility of increasing the risk of 
various infections, including UTIs, especially in patients 
with comorbidities. For example, diabetes mellitus is an 
underlying disease investigated in this research. Based on 
previous research, diabetes mellitus increases the risk of 
several infections such as UTI. Multiple epidemiological 
studies showed a 1.21–2.2 increase in the relative risk of 
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UTI in individuals with diabetes compared to those without 
diabetes. Multiple potential mechanisms of diabetes may 
contribute to this increased susceptibility to UTI. Higher 
glucose concentrations in urine may promote the growth of 
pathogenic bacteria and act as a culture medium. Decreased 
immune function, such as impaired migration, intracellu-
lar killing, phagocytosis, or chemotaxis in polymorphonu-
clear leukocytes in patients with diabetes, may weaken host 
defenses against UTI. Finally, genitourinary nerve damage 
caused by diabetes may lead to inefficient bladder emptying 
and partial urinary retention, leading to favorable conditions 
for UTI [25].

Another interesting finding in the present study was that 
the prevalence of hospital-acquired UTIs was higher in the 
elderly over 60 years of age, and in community-acquired 
urinary infections, people over 50 had the highest frequency. 
This result is consistent with the findings of the previous 
studies. For instance, it has been reported that the elderly are 
at a higher risk of contracting UTIs due to various reasons, 
such as reduced immune system function, bladder prob-
lems, kidney failure, urinary incontinence, straining while 
urinating, insufficient nutritional status, loss of resistance to 
infections, and the use of medical methods such as urinary 
catheters [11, 26].

Conclusion

According to these results, community-acquired urinary 
infection is more common in women and hospital-acquired 
urinary infection is more common in men. The average age 
of hospital-acquired urinary infection patients is signifi-
cantly higher than community-acquired urinary infection. 
Drug resistance in hospital-acquired UTI microorganisms 
was higher than in the community. The drug sensitivity rate 
of empirical regimen for urinary infection was very low. 
Also, among gram-negative bacteria causing UTIs, non-
E. coli cases, especially Enterobacter and Pseudomonas, 
showed a high frequency. Moreover, a high frequency was 
observed for Enterococci among the urinary gram-positive 
bacteria, especially in hospital-acquired cases. Also, most of 
these uropathogens were resistant to commonly used anti-
biotics in the treatment of UTIs; a significant increase was 
observed in drug resistance to ciprofloxacin, levofloxacin, 
cotrimoxazole, and ceftriaxone, especially in community-
acquired cases. Therefore, it is necessary to determine the 
frequency and regional antibiotic sensitivity patterns of 
bacteria causing UTIs, and even separately for each hos-
pital treatment center, to provide an effective and proper 
protocol for the management and treatment of serious and 
critical patients with UTIs. It can be concluded that based 
on the antibiotic sensitivity pattern of the urine culture test, 
the appropriate regimen should be selected for each patient. 

Also, considering the result of high sensitivity to fosfomy-
cin, this drug can be a suitable choice for the empirical regi-
men of hospitalized patients with cystitis. Finally, accord-
ing to the increasing trend of drug resistance, physicians 
and medical staff should seriously prevent the arbitrary and 
unnecessary prescription of antibiotics, especially in the 
treatment of asymptomatic bacteriuria.

Limitations of the Study

A lack of access to the previous history of antibiotic use 
of some patients due to the lack of medical records. It is 
recommended that researchers use a larger sample size in 
future studies.
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