
Öz
Florada en çok bulunan bakterilerden olduğundan dolayı E. coli ’ye karşı direnç gelişimi, özellikle 
karbapenemaz üreten suşların gelişimi, istenmeyen durumların başında gelmektedir. Hastanemizde iki 
hastanın klinik örneklerinden OXA-48 direnç genine sahip E. coli izolatları izole edilmiştir. OXA-48 direnç 
genine sahip E. coli izolatlarının izole edildiğinin bildirilmesi ve bu direnç geninin bu mikroorganizmalarda 
yayılmasının engellenmesi konusunda dikkatlerin çekilmesi amacıyla bu vakaların bildirilmesinin faydalı 
olacağı düşünülmüştür.

Anahtar Kelimeler: E.coli, OXA-48, karbapenemaz

Since it is the most abundant bacteria in the flora, resistance to E. coli, especially the development of 
carbapenemase-producing strains, is one of the undesired situations. In our hospital, E. coli isolates 
with OXA-48 resistance gene were isolated from the clinical samples of two patients. It is thoughtThat it 
would be beneficial to report these cases in order to report the isolation of E. coli isolates with OXA-48 
resistance gene and to prevent the spread of this resistance gene in these microorganisms.
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INTRODUCTION 
	 Members of the Enterobacterales family are 
bacteria frequently isolated from human flora, 
particularly gastrointestinal flora. These bacteria can 
cause various infections. With the development of 
antibiotic resistance against these bacteria, the fight 
against infection becomes difficult and these bacteria 
appear as hospital infection agents(1). Since it is 
one of the most common bacteria in the flora, the 
development of resistance against E. coli is one of 
the undesirable situations(2).
	 Since the 2000s, it has been reported from almost 
all countries that community-acquired E.coli isolates 
producing broad-spectrum β-lactamases (ESBLs) 
capable of hydrolyzing almost all-lactams except 
carbapenems have been described. This situation 
causes an increase in the use of carbapenem in these 
infections(3). Carbapenemase production, which 
is among the bacterial resistance mechanisms, is 
gradually spreading among Gram negative bacteria. 
The increase of carbepenemase-producing bacteria 
is one of the feared situations in terms of combating 
hospital-acquired and community-acquired 
infections(4).
	 The emergence and spread of carbapenemase 
resistance genes among carbapenem-resistant 
Gram-negative bacteria leads to increased patient 
morbidity and mortality(5). This situation reduced 
the treatment efficiency of carbapenem group 
antibiotics(6). In Enterobacterales, carbapenem 
hydrolyzing β-lactamases are class A β-lactamases 
(KPC) according to the Ambler classification, Ambler 
class B β-lactamases / metallo-β-lactamases (IMP, 
VIM and NDM) and class D oxacillinases (OXA-48 
and variants).
	 The first OXA-48-sourced resistance report was 
made in 2001 from our country in the Klebsiella 
pneumoniae isolate. Later, reports were made in 
different bacteria, mostly from our country(7). In 
our country, OXA 48, one of the resistance genes 
responsible for carbapenemase production, is 
seen endemic, while the detection of blaKPC and 
blaNDM genes is limited to sporadic cases. Plasmid 
transmission is responsible for the rapid spread of 
these resistance genes(8).
	 Besides these; The production of β-lactamases, 
efflux pumps, porin loss and mutations that alter the 
functions and numbers of penicillin binding proteins 
cause the development of resistance. Various 
microorganisms producing carbapenemase with 
genetic origin similar to OXA-48 have been reported 

in our country(9). Transferring these resistance genes 
to E.coli, which is one of the most isolated Gram 
negative in flora, is one of the unwanted cases
	 Our aim is to draw attention to the prevention of the 
spread of E.coli isolates with the OXA-48 resistance 
gene.

CASE
	 The first case; 60-year-old female patient diagnosed 
with known cervical neoplasia applied to the oncology 
outpatient clinic for control. E.coli was isolated from 
the urine culture taken. The patient had a history of 
hospitalization approximately 1 month ago, and it 
was learned that he was treated with meropenem 
3x1 g prophylactically. There was no reproduction in 
the urine cultures taken during this period when the 
patient was hospitalized. For E.coli isolated during the 
outpatient clinic control, treatment was not initiated 
because a colonization was considered. In this case, 
although it is not considered as an infectious agent, 
we found it valuable to isolate E.coli with the OXA-48 
gene and we wanted to report it.
	 Second case; 60-year-old male patient with known 
AML diagnosis applied to hematology outpatient clinic 
for hidac 2nd consolidation treatment. The patient 
was admitted to the hematology service because of 
pain in the chest pain, cough, and sputum complaint. 
posaconazole 1x300 mg was started when pneumatic 
areas were seen in chest radiography and thorax 
tomography of the patient who did not have fever. 
When the lesion was seen in high resolution computed 
tomography (HRCT), lung biopsy was performed and 
the result was reported as necrotizing granulomatous 
inflammation. The patient's quantiferon test and 
sputum ARB was negative. Chemotherapy treatment 
was planned for the patient, and a neutropenic picture 
developed on the 16th day of chemotherapy and 
when his fever exceeded 38° C, meropenem 3x1 g 
was started. The patient, whose blood and catheter 
cultures had no growth, continued to have fever, and 
the dose was changed to 3x2 g on the seventh day 
of meropenem use. E.coli growth was observed as a 
result of the blood culture that came the next day.And 
OXA-48 gene was isolated in this isolate. According 
to the antibiogram results, colistin, tigecycline and 
amikacin were found to be sensitive. Thereupon, 
amikacin and colistin were added to the treatment. 
After 2 days, the patient's CRP levels were decreased 
and there was no growth in the blood culture samples. 
	 Both cases have a history of hospitalization. 
Clinical samples taken from the patients were 
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evaluated. in routine examinations. Urine samples 
were incubated at optimum time and temperature 
by inoculating directly on blood agar and EMB agar. 
In the first patient, the amount of colonies grown in 
culture was 10⁵ colonies, and the colonies were 
identified by using the morphological, structural and 
biochemical properties and Vitek 2 automated system 
(bioMeriux, France) according to the manufacturer's 
recommendations. Blood cultures of the second 
patient were made with an automated system (Becton 
Dickinson, USA). The identification of the bacteria 
grown was made with the same system. 
	 The recommendations of the AST card 
manufacturer, which is compatible with the Vitek 2 
automated system, were applied to detect antibiotic 
susceptibilities. In addition to determining the 
susceptibility of meropenem, tigecycline and colistin 
antibiotics, gradient test (E test) and reference liquid 
microdilution methods were used. It was interpreted 
based on clinical breakpoints in the European 
Susceptibility Committee (EUCAST) to evaluate 
antibiotic susceptibilities.
	 In verification of extended spectrum beta- 
lactamase (ESBL) producing strains; Gradient test 
method was used with double disk synergy method. 
was used with double disk synergy method. Double 
disc synergy method was tested by placing a disc 
containing clavulonic acid (amoxicillininclavulonic 
acid) next to the cephalosporin discs (cefotaxime, 
ceftazidime and cefepime). Gradient test method 
used commercial strip tests containing ceftazidime on 
one end and ceftazidime / clavulonic acid on the other. 
First strain were evaluated as the ESBL positive, 
considering the manufacturer's recommendations. 
The strain in the second case was evaluated as ESBL 
negative.
	 The Combined Disc Method (discs containing 
meropenem and inhibitors; aminophenylboronic acid, 
phenylboronic acid, dipicolinic acid and cloxacillin) 
was used for the production of carbapenemase. A high 
level of temocillin resistance (MIC> 128 mg / L) was 
detected. The resulting synergy and zone diameters 
were evaluated in line with the manufacturer's 
recommendations. The susceptibilities of the strains 
to meropenem, tigecycline and colistin antibiotics 
were found to be resistant to meropenem, and 
sensitive to tigecycline and colistin. It was determined 
that it could phenotypically show OXA 48 feature with 
the combined disc method.
	 PCR analysis was performed to determine the 
OXA-48 resistance genes of these isolates. In order to 

identify bacterial resistance genes and to see growth 
curves in real-time PCR, primers were determined; 
forward primer 5′-TGTTTTTGGTGGCATCGAT-3′, 
reverse primer: 5′-GTAAMRATGCTTGGTTCGC-3′ 
primers were used. DNA amplification was performed 
using a real-time PCR system (Roche Light Cycler 
480 Instrument II, Switzerland).

DISCUSSION
	 OXA-48 type carbapenemase producers are 
probably the most difficult to identify carbapenemase 
producers and their true prevalence is unclear. 
The main problem is identifying OXA-48 producers 
sensitive to cephalosporins and low-level resistance to 
carbapenems when they do not co-produce ESBL(10). 
In our country, it has been reported that OXA-48-
induced carbapenemase has been detected in various 
microorganisms such as Klebsiella pneumoniae, 
Acinetobacter baumannii, Pseudomonas aeruginosa 
(11). Enterobacter cloacae, Providencia rettgeri 
and C.freundii, especially in hospital-associated 
infections(7).
	 Carbapenems are among the most commonly used 
antimicrobials in the treatment of infections caused 
by antibiotic-resistant origins, especially in hospital-
associated ones. Carbapenems are increasingly being 
used to treat infections due to multidrug-resistant 
Enterobacterales and sometimes empirically. This 
has a major impact on the emergence of multidrug 
resistance that can be easily transmitted from one 
species to another by transferable elements such 
as plasmids(12). The control of their spread is still 
possible in hospital settings, and the spread can be 
prevented by the use of rapid diagnostic techniques, 
strict implementation of hygiene measures and taking 
some precautions.
	 E.coli is a common cause of community-acquired 
and healthcare-acquired infections and is one of 
the most common microorganisms isolated in flora. 
Therefore, the development of antibiotic resistance 
against these microorganisms draws more attention 
than the development of resistance against 
microorganisms that are less isolated in the flora. It 
is important to identify carbapenemase-producing 
isolates in clinical microbiology laboratories, both in 
preventing the spread of these isolates and in the 
appropriate treatment of the infections they cause. 
With the reporting of these cases, it was aimed to 
report that carbapenemase production with the OXA-
48 gene was detected in two E.coli isolates in our 
hospital. It was thought that it would be beneficial 



to draw attention to taking necessary precautions in 
other hospitals.
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