
 1 

Full Name : Firas Srhan Abd  

Surname : AL-Mayahi 

Date of Birth : 3-9-1979 

Place of Birth : Iraq- AL-Diwaniya 

B. Sc. In Biology: 2002 

M. Sc. In Microbiology: 2006 

Ph. D. In Microbiology: 2014 

Scientific Degree : Assist. Prof.  

firasbio92@yahoo.com Firas.Abd@qu.edu.iq -  Email :  

Master Thesis : Evaluation of antibiotics efficacy from different origins against some 

bacterial isolates taken from different inflammatory lesions.                                        

Ph. D. Thesis: Distribution of CTX-M Extended Spectrum β-Lactamases   (ESBLs) of 

Uropathogenic Isolates of Escherichia coli in Al- Diwaniya city.                                   

                                                

Summary 

     Extended-spectrum β-lactamase (ESBL)-producing organisms are emerging as a 

cause of infection in patients in many areas of the world.   Most of these involve urinary 

tract infection (UTI) caused by Escherichia coli harboring CTX-M types of ESBLs. Data 

on CTX-M produced by Gram-negative bacteria including E. coli especially molecular 

types from Iraq are limited as compared with other countries. The purpose of this 

dissertation conducted to investigate the distribution of CTX-M types among E. coli 

isolates obtained from patients with significant bacteriuria. During the period from 

March 2011 to June 2011, a total of 2000 urine samples were collected from patients 

with suspected UTI in Al-Diwaniya Teaching Hospital. 455 (22.8%) samples were 

recognized as significant bacteriuria. The study documented that E. coli is the most 

important uropathogen causing UTI and recovered from 207 (45.5%) patients. Initially, 

the urinary isolates were screened for antibiotic susceptibility and for the presence of β-

lactamases. All isolates were resistant to a minimum of three classes of antibiotics and 

the most effective antibiotic was imipenem (100% susceptible). Primary phenotypic tests 

revealed that ESBL, AmpC and CTX-M β-lactamases production were recognized in 
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100%, 56.0% and 80.2% of the isolates, respectively, additionally, all isolates gave 

negative phenotypic results with inducible AmpC β-lactamases. 

     A total of 50 CTX-M producing E. coli was chosen for molecular studies and bla 

gene encoding CTXM was found in all these isolates. The study recognized that 74% of 

patients infected with blaCTX-M gene carried isolates implicated in community-onset 

infections, while the minority 26% originated from the hospital. Of the blaCTX-M positive, 

58% and 42% were considered as multidrug resistance (MDR) and extensive drug 

resistance (XDR) isolates, respectively. 

     The PCR results with more specific primers for each group of the blaCTX-M genes 

demonstrated that 92%, 80%, 60% and 4% of isolates were positive for the blaCTX-M-1, 

blaCTX-M-25, blaCTX-M-9 (blaCTX-M-14) and blaCTX-M-2 (blaTOHO-1) groups, respectively. None of 

the isolates was positive for the group blaCTX-M-8. Molecular analyses were also 

performed to determine the CTX-M subgroups of isolates; blaCTX-10 and blaCTX-M-15 were 

detected in 92%, and 78% for gene from the CTX-M group 1. While, 4% isolates had a 

blaTOHO-2 gene from the CTX-M group 9. Also, PCR assay for subgroup CTX-M-5 

(belong to the group 2) was consistently negative for all the isolates tested. Moreover, the 

vast majority of isolates carried multiple blaCTX-M genes. The presence of insertion 

sequence (ISEcp1) element was confirmed in 78% of the isolates.  

     ESBL-producing isolates were PCR positive for SHV and OXA β-lactamase genes 

with incidence 100% and 98%, respectively and none of the isolates had blaTEM, blaVEB, 

blaPER, or blaGES ESBL genes. Gene encoding AmpC was detected in 92%, while blaFOX, 

blaCIT, blaDHA, blaEBC, blaACC and blaMOX plasmid-mediated AmpC β-lactamases genes 

were not distinguished in any of isolates. None of the meropenem resistance or 

intermediate resistance isolates tested was positive for metallo β-lactamase (MBL) genes 

(blaIMP and blaVIM), whereas, blaKPC gene was detected in 15.4% of these isolates. 

     Results revealed that all the examined isolates of E. coli had plasmid mediated 

quinolones resistant (PMQR) genes, the isolates showed diversity in the presence of 

genes. aac (6´)-Ib-cr  gene was the most frequently (98%) identified. The qnrS and qnrA 

genes presented in 90% and 54% isolates, respectively. On the other hand, none of the E. 

coli isolates tested carried the qnrB gene. The diversity of different types of β-lactamases 

and PMQR was frequent. 
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     The data presented herein illustrate the diversity of CTX-M β-lactamases among 

isolates. This dissertation provides the first report of E. coli isolates that encodes CTX-

M-type genes in patients with significant bacteriuria in Iraq. 
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