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Introduction

Escherichia coli, a Gram negative rod which belongs to 

the family of Enterobacteriaceae, causes both community 
acquired and nosocomial infections.1,2 Hence, it is known 
as a clinical significance which can cause a wide range 
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 Abstract                                                      
Background: Escherichia coli, known as a clinically significant 
bacteria, can cause a wide range of infections, including urinary 
tract infections (UTIs), blood stream infections (BSIs), and 
can frequently be isolated from various clinical specimens. 
Evaluation of antimicrobial resistant pattern is a necessary 
action, especially about such bacteria which are frequent and 
life threatening. The aim of this study was to determine the 
frequency and antimicrobial resistance pattern of E. coli isolates 
obtained from various clinical specimens.
Methods: This retrospective study was performed within a seven 
month period from January 2015 to August 2015 at a specialized 
women and children hospital in Shiraz, Iran. E. coli isolates were 
obtained from various clinical specimens and identified using 
standard microbiological procedure. Antimicrobial susceptibility 
patterns were determined using disk diffusion method in 
accordance with CLSI recommendation.
Results: Of the total 130 positive cultures, the majority of E. 
coli isolates were obtained from urine (96=73.8%) and blood 
(11=8.5%) specimens. Overall, gentamicin (70.8%) was the 
effective antibiotic for the tested E. coli isolates. E. coli isolates 
obtained from urine specimens showed the highest resistance 
rates against ampicillin (84.4%) and nalidixic acid (61.5%); 
while they showed the most sensitivity to gentamicin (79.2%), 
nitrofurantoin (70.8%) and ciprofloxacin (66.7%). Moreover, 
the highest antibiotic resistance rates belonged to the isolates 
recovered from endotracheal tube (ETT). 
Conclusion: The results showed that gentamicin was the most 
effective antibiotic against E. coli infections. However, in 
addition to the gentamicin, we can recommend nitrofurantoin 
and ciprofloxacin as the other effective agents for UTIs.
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of bacterial infections, including urinary tract infections 
(UTIs), blood stream infections (BSIs), otitis media, 
pneumonia, meningitis, traveler’s diarrhea, and can 
frequently be isolated from various clinical specimens.3,4

The incidence of UTI is associated with gender 
and age; actually, it is more common among females in 
all age groups.5 Pregnant women are more susceptible 
to different types of extra-intestinal E.coli which 
can cause several asymptomatic and symptomatic 
infections.6 E. coli is a part of the intestinal and 
vaginal normal flora and may be implicated in a 
large number of diseases such as neonatal meningitis 
and septicemia which are considered as major health 
problems in developing countries.7-9

The use of β-lactam antimicrobial agents for treating 
infections caused by E. coli is more prevalence than 
other types of antimicrobial agents. But widespread 
usage of antibiotics has led to an increase in emergence 
and spread of antimicrobial resistant strains all over 
the world.3,4,10 Nowadays, antimicrobial resistance is 
a serious public health problem worldwide, since the 
infections caused by resistant strains have been shown 
to be more commonly related to increased morbidity 
and mortality than the susceptible ones.11-15 Also, this 
had led to increasing hospital stays, health care costs 
and cases with untreatable infections.11,16 

According to the importance of antibiotic 
resistance, evaluation of antimicrobial resistant 
pattern is a necessary measure, especially about such 
bacteria which are frequent and life threatening. The 
aim of this study was to determine the frequency and 
antimicrobial resistance pattern of E. coli isolates 
obtained from various clinical specimens from a 
tertiary care hospital in Shiraz, Southwest of Iran.

Materials and Methods

Study Design and Setting

This retrospective cross-sectional study was 
performed within a seven month period from 
January 2015 to August 2015 at a specialized women 
and children hospital of Hazrat Zeinab affiliated to 
Shiraz University of Medical Sciences in Shiraz, the 
southwest Iran. E. coli isolates were obtained from 
various clinical specimens from patients referred to 
studied hospital. 

Bacterial Isolates and Identification

In total, 130 clinical isolates of E. coli were 
collected from different specimens including urine, 
blood, wound, endotracheal tube (ETT) and eye, as 
a part of routine diagnostic microbiology services 
provided for the patients admitted to Hazrat Zeinab 
Hospital. All of the received clinical specimens were 
initially cultivated on blood agar and MacConkey 

agar, and after an overnight incubation in 37°C, E. coli 
identification was completed by gram staining as well 
as standard biochemical tests through sub-culturing 
on mediums such as triple sugar iron agar (TSI), SIM 
medium, and Simmons’ citrate agar.

Antimicrobial Susceptibility Testing

The antimicrobial susceptibility testing was 
performed on Mueller-Hinton agar (Merck, Germany) 
by the disc diffusion method according to the 
procedure of Clinical Laboratory Standard Institute 
(CLSI) guidelines.17 The locally available and 
prescribing antibiotic disks (HiMedia, India)  such as 
cefixime (CFM), amikacin (AN), nalidixic acid (NA), 
ampicillin (AM), gentamicin (GM), nitrofurantoin 
(FM), trimethoprim-sulphamethoxazole (SXT), 
and ciprofloxacin (CP) were used. In our results, 
intermediate-resistant isolates were considered  
as resistant.

Statistical Analysis

Analyses were performed using SPSSTM software, 
version 21.0 (IBM Corp., USA). The results are 
presented as descriptive statistics in terms of 
relative frequency. Values were expressed as the 
mean±standard deviation (continuous variables) or 
percentages of the group (categorical variables).

Results

Of the total 130 positive cultures, 109 (83.8%) belonged 
to female subjects and 21 (16.2%) to neonates. The 
majority of E. coli isolates in the present study were 
obtained from urine (96=73.8%) and blood (11=8.5%) 
specimens. Overall, antibacterial susceptibility tests 
revealed that gentamicin (70.8%) was the effective 
antibiotic for tested E. coli isolates. However, based on 
the site of infection, antibiotic susceptibility patterns were 
varied. E. coli isolates obtained from urine specimens 
showed the highest resistance rates against ampicillin 
(84.4%) and nalidixic acid (61.5%); while they showed 
the most sensitivity to gentamicin (79.2%), nitrofurantoin 
(70.8%) and ciprofloxacin (66.7%). The highest antibiotic 
resistance rates belonged to the isolates recovered from 
ETT since it showed full resistance toward the tested 
antibiotics except gentamicin with 60% susceptibility. 
The full results of antibiotic resistance patterns according 
to the source of infection are presented in Tables 1.

Discussion

In the current study, we monitored a total of 130 clinical 
of E. coli isolates from various specimens collected in a 
specialized women and children hospital. This bacterium 
is the most frequent hospital-acquired infection, affecting 
mainly vulnerable populations including pregnant 
women and neonates.18,19 The results of the current 
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survey showed that E. coli has been mostly isolated 
from urine samples, consistent with other studies that 
introduced E. coli as the most common cause of UTIs.9,20-

23 The frequency of E. coli in BSI was the second source 
of isolation after UTI in the present study. Previously, 
the frequency of E. coli as the important cause of BSIs 
relating to Gram-negative bacteria was noted in several 
studies.24-26

As another purpose and given the importance of 
antibiotic resistance which has become a worldwide 
concern, we investigated the trends in antibiotic 
resistance among the collected E. coli isolates from 
different specimens in order to make the physicians 
aware about the regional antibiotic resistance 
rates, which is important for appropriate antibiotic 
prescription. The used antibiotics according to the 
source of infection were different, but gentamicin 
which was tested against all collected E. coli isolates 
was the most effective antibiotic in our findings. 
Aminoglycosides, mainly gentamicin, are primarily 
used in the treatment of infections caused by gram-
negative aerobic bacilli including E. coli.27-29 However, 
recently the use of of aminoglycosides resistant 
isolates has been common in Iran and other parts of 
the world.27,30 

Among antibiotics tested for urine isolated E. coli, 
the most effective ones were gentamicin, nitrofurantoin 
and ciprofloxacin, respectively. Previously published 
data by authors from two teaching hospitals in Shiraz 
(Nemazee and Dastgheib) showed some differences 
with the findings of the present study based on the 
antimicrobial stewardship used.31,32 Nitrofurantoin 
and aminoglycosides were the common choices in 
terms of promising susceptibility in all hospitals.31,32 
However, compared to other hospitals, the rate of 
ciprofloxacin resistance in Nemazee hospital was 
remarkable.31,32 Moreover, despite the comparable 
antibiotic resistance results of our urine isolated E. 
coli with other Iranian and globally conducted studies, 
antibiotic susceptibility patterns have a variable nature 
according to both time and geographical area.33-36 The 
highest antibiotic resistance rates in uropathogenic E. 
coli belonged to ampicillin and nalidixic acid, which 
was consistent with those reports that indicated the 

decreasing susceptibility of E. coli isolates toward 
penicillin and quinolone family.31,33,35,37

As limitations of retrospective studies, we did not 
have access to patients to determine the related risk 
factors such as prior antibiotic exposure and also only 
access to the results of locally available antibiotics. 
Meanwhile, the results obtained from a tertiary care 
hospital cannot be generalized to whole region.

Conclusion

The results of the present study found gentamicin as 
the most effective antibiotic against E. coli infections. 
However, according to the importance of UTIs in 
healthcare settings, rational prescription of antibiotics 
and restricted infection control policies are required 
for management of infections. These findings provide 
significant evidence for physicians to prescribe  safe and 
effective empiric therapies. 
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