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Abstract

Antibiotic resistance has become a concern throughout the world. Escherichia coli is a member of the Enterobacteriaceae family 
which is naturally found in human microbiota and can become pathogenic with various virulence factors. There are many stud-
ies on the antibiotic susceptibility of Escherichia coli strains in our country. The aim of this retrospective study was; to determine 
the resistance of E.coli strains isolated from urine cultures to some antibiotics between November 2017 - November 2018. Antibi-
otic susceptibility tests were performed using the VITEK 2 Compact ® automated system. The study was planned retrospectively. 
The susceptibility of isolated E.coli strains to amoxicillin/clavulanic acid, ampicillin, imipenem, levofloxacin, meropenem, ni-
trofurantoin, cefepime, cefotaxime, ciprofloxacin, trimethoprim-sulfamethoxazole were investigated. The strains showed high 
resistance to ampicillin at 65% and the least resistance to meropenem 1% and imipenem 2%. High resistance to certain antibiot-
ics is a serious problem. Antibiotic use and resistance development should be monitored and antibiotic use policies should be 
developed.
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Introduction

Microorganisms find new ways to escape from antibiotics devel-
oped with their ability to adapt quickly to conditions and cause 
antibiotic resistance problem, which is the most important obsta-
cle in the treatment of infections [1].

Antibiotic resistance is that some bacterial strains are not affected 
by antibiotics or the strain becomes resistant by acquiring some 
resistance mechanisms. Acquired antibiotic resistance may be 
caused by mutations in the bacterial chromosome or by the trans-
fer of the resistance gene to a susceptible bacterium by a resistant 
bacterium. Antibiotic resistance may be caused by inhibiting the 
access of the antibiotic to the target site, changing the target site 
or inactivating with enzyme synthesis [2, 3]. 

Today, antibiotic resistance increases day by day due to the in-
crease in intensive care units and the increase in antibiotic use. 
Escherichia coli is one of the most frequently encountered bac-
terial resistance factors. Since antibiotic use is more common in 
hospitals, resistance problem is more intense [2, 4]. 

Esherichia coli, a member of the Enterobacteriaceae family, which 
is frequently isolated in clinical specimens, causes infections such 
as hemolytic uremic syndrome, urinary tract infections, sepsis, 
pneumonia, meningitis, abscess, diarrhea, sinusitis [5]. Since 
E.coli is found in humans gastrointestinal system flora as well as
in nature, in water and in soil, infections can be caused by inges-
tion of bacteria from the external environment [6].

Although E.coli is generally harmless, it can acquire virulence 
genes and become pathogenic in humans [7]. Clinically impor-
tant E.coli strains of human origin are classified into three main 
groups: extraintestinal pathogenic E.coli (ExPEC), commensal 
E.coli, intestinal pathogenic E.coli (IPEC) [8].

In this study, the susceptibility of Escherichia coli isolates isolated 
from samples from Istanbul Medipol Mega University Hospital 
Microbiology Laboratory to various antibiotics were determined.

In this retrospective study, E.coli strains isolated from urine cul-
tures of 253 outpatients and inpatients between November 2017 
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and November 2018 were examined. It was aimed to determine the 
antimicrobial susceptibility profiles of these strains for amoxicil-
lin/clavulanic acid, ampicillin, imipenem, levofloxacin, meropen-
em, nitrofurantoin, cefepime, cefotaxime, ciprofloxacin, trimeth-
oprim-sulfamethoxazole.

Materials and Methods

The samples that were taken to the Microbiology Laboratory of 
Istanbul Medipol Mega University Hospital between November 
2017 - November 2018 and whose culture antibiogram was request-
ed were identified biochemically by VITEK 2 Compact (Biome-
rius, France). Antibiotic susceptibility of the identified bacteria 
was determined by disc diffusion method and evaluated accord-
ing to Clinical and Laboratory Standards Institute (CLSI) criteria.
The susceptibility of E.coli isolates to amoxicillin/clavulanic acid, 
ampicillin, imipenem, levofloxacin, meropenem, nitrofurantoin, 
cefepime, cefotaxime, ciprofloxacin, trimethoprim-sulfamethox-
azole were investigated. Statistical analyzes were performed with 
Excel.

Results

There are many studies on the antibiotic susceptibility of Escheri-
chia coli strains.

As shown in Figures 1 and 2, the antibiotic resistance of E.coli 
strains has increased considerably over the years.

In this study, the distribution of urine cultures examined by gen-
der is shown in Figure 3. It is noteworthy that 88% of the patients 
whose sample was requested were female. This is due to the fact 

that women have more frequent urinary tract infections due to 
their biological susceptibility.

While all E.coli strains isolated in a study conducted between 
2008-2012 were susceptible to imipenem, amoxicillin/clavulanic 
acid was 97.2%, nitrofurantoin 98%, trimethoprim/sulfameth-
oxazole 77%, and ampicillin 68% were among the lowest suscep-
tible antibiotics [9]. In a study conducted at Selcuk University, the 
resistance status of E.coli strains was found to be 0.86%, mero-
penem and imipenem 0.86%, nitrofurantoine 7.82%, amoxicillin/
clavulanic acid 59.13%, ampicillin 94.78%, levofloxacin 26.8%, 
ciprofloxacine 36.3% [10].

In this study, the resistance rates of isolated E.coli strains were 
determined as follows: amoxicillin/clavulanic acid 26%, ampicil-
lin 65%, imipenem 0.39%, levofloxacin 7%, meropenem 0.39%, 
nitrofurantoin 2%, cefepime 2% , cefotaxime 28%, ciprofloxacin 
21% and trimethoprim sulfamethoxazole 39% (Table 1). Although 
these rates vary according to factors such as country and region, 
they are similar to the results of the studies conducted in our 
country [11, 12].

Conclusions and Recommendations

Considering imipenem and meropenem resistance; We can state 
that carbapenem groups are effective in clinical use in the treat-
ment of infections caused by E.coli in Turkey. However, in order to 
prevent the development of resistance to this group of antibiotics, 
particular attention should be paid to its use in empirical treat-
ments. It should not be forgotten that the antimicrobial suscepti-
bility profiles of Escherichia coli isolates may differ depending on 
the hospital, year, region and nosocomial origin or social origin 

Fıgure 1. Ciprofloxacin resistance by years [9, 10].
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Fıgure 2. Trimetoprim/sulfamethoxazole resistance over years [11].
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Fıgure 3. Distribution of urine cultures by gender.
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Table 1 : E.coli isolates according to the number of samples.

Antibiotics Resistant Medium Sensitive Sensitive

Amoxicillin-Clavulanic acid 66 33 155

Ampicillin 164 9 81

İmipenem 1 4 249

Levofloxacin 52 4 197

Nitrofurantoin 4 6 244

Meropenem 1 1 252

Cefepime 5 23 225

Cefotaxime 71 10 173

Ciprofloxacin 54 2 195

Trimethoprim-Sulfamethoxazole 99 2 153

of the study and the resistance rates should be determined by the 
studies to be performed in hospitals each year.
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