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ABSTRACT 

 

This thesis aimed to reveal the global picture of antimicrobial resistance 

and particularly focused on spread of the Extended-spectrum β-

lactamases (ESBL) producing Escherichia coli in northern Cyprus. For 

many bacterial infections, drug resistant bacterial pathogens are 

increasingly more often found to be resistant, by subsequent testing, 

already by the time antimicrobial treatment starts. As is shown in this 

thesis, increased utilization of antimicrobials has contributed to greater 

resistance among pathogenic and environmental bacteria. The high 

prevalence of such organisms has created challenges for practitioners 

treating bacterial infections and antimicrobial resistance that has today 

become a major global health concern. Urinary tract infections (UTIs) 

caused by E. coli are one of the most frequently encountered infections in 

both in-patient and out-patient settings. We aimed to detect the 

antibiotic resistance rates of ESBL-producing E. coli and gain insight into 

the genetic basis - clonal evolution underlying the multi-drug resistance 

in clinical strains isolated from UTIs in Near East University Hospital, 

North Cyprus. A total of 389E. coli strains were isolated between 2010 



and 2014 and 50 of them molecularly analysed. Identification of bacteria 

and antibiotic susceptibility tests were performed by Phoenix (Becton 

Dickinson, USA) automated system, while gene specific Polymerase Chain 

Reactions (PCR), sequencing and molecular phylogenetic analysis were 

applied for genetic investigation. The ESBL-producing E. coli among 

hospitalized patients increased from 36% in 2010/2011 to 53% in 2014 

with a significant increase up to 71% in 2013 (p< 0.001) in northern 

Cyprus.The CTX-M was the most predominant gene responsible for ESBL 

production and found in genetically diverse E. coli isolates (42 of 50) in 

this study. Predominantly 3 main clones have been found, whereas 37 of 

CTX-M positive isolates mostly isolated from in-patients (n: 21) gave high 

similarity with isolates from out-patiens (n: 16) which could result from 

the high antimicrobial exposure of this clone both in hospital and 

community. The CTX-M-15 sub-type was the most frequent (88%), in 

isolates followed by CTX-M-1 (4,8%), CTX-M-80 (4,8%) and CXT-M-36 

(2,4%). To our knowledge, there are no known previous studies on these 

issues in Cyprus. This thesis underline the importance of proper use of 

certain antimicrobials globally and particularly in Cyprus. The strong 

‘cross talk’ between the drug, the bacteria and the environment is 

considered with multi-disciplinary perspective for controlling of 

antimicrobial resistance development. The immediate need for 

establishment of optimal therapy guidelines based on the country specific 

surveillance programs are emphasized. The need for urgent prescription 

habit changes and ban of over-the-counter sale of antimicrobials at each 

segment of healthcare services is suggested. 
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