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ABSTRACT 
BACKGROUND: CTX-M  ESBL is the most prevalent ESBLs in Enterobacteriaceae which replacing  the TEM, SHV and OXA ESBLs. In a country like Pakistan where health facilities are not very good there is a great need to assess the prevalence of extended-spectrum beta-lactamases producing Enterobacteriaceae in  nosocomial and community acquried infections.
METHODOLOGY: The present study was conducted at the Department of Microbiology and Molecular Genetics (University of the Punjab) and Punjab Institute of Cardiology (PIC) Lahore (September 2014 to February 2015). Distribution of CTX-M group 1 and 3 extended spectrum beta- lactamases (ESBLs) producing clinical isolates was characterized by phenotypic and molecular detection techniques. Biochemical characterization was performed by battery of biochemical tests and API 20E strips. Antimicrobial Susceptibility Testing (AST) and phenotypic detection tests, including: Double Disc Synergy Testing (DDST), Combination Disc Synergy Testing (CDST) and Epsilometric Test (E-test) (CLSI, 2014). Furthermore, genotypic analysis was performed by means of PCR technique. Colony PCR assay for CTX-M group 1 and 3 genes  and multiplex PCR (CTXM-1+ CTXM-3) were optimized and applied to ESBLs positive strains.
RESULTS: Out of 285 clinical isolates 112 (39%) were ESBLs producers. 79% isolates were  Enterobacteriaceae and 21% were Non-Enterobacteriaceae. Escherichia coli, Klebsiella spp, Pseudomonas spp, Enterobacter spp, Salmonella spp and Proteus spp were identified by biochemical characterization. Urine specimen followed by pus and blood were the most common sources of infection. Phenotypic analysis revealed that E.coli (36 %), Klebsiella spp (28 %) and Pseudomonas spp (21 %) were dominant pathogens in both community and nosocomial settings. Mean ages of patients infected by ESBLs were 41-60 years and 21-40 years for males and females respectively. Incidence of community acquired infections is higher than nosocomial infections. Males (9.8 %) have significantly higher rates of nosocomial infection than that of females (5.9 %). Females (12.5 %) have a higher incidence of community acquired infections than males (9.8 %). Antimicrobial susceptibility testing (AST) comprised of drugs such as ampicillin, carbencillin, cephredine, cefuroxime,ceftriaxone and ceftazidime which confers >90% resistance to bacterial isolates. Multiple antibiotic resistance (MAR) indices were calculated ranging from 0.2 to 0.9 in all bacterial isolates. Most common MAR indices range was observed 0.6-0.7. Maximum strains of E.coliand Enterobacterspps fell in range 0.61-0.7 MAR index, while Klebsiella spp and Pseudomonas spp fell in range of 0.71-0.8. Comparison of phenotypic detection techniques showed that 76.1% CDST, 75.9% E-test and DDST 58 % were determined ESBLs isolates. E-test was also used to evaluate the minimum inhibitory concentration (MIC) of ceftazidime and cefotoxime. More than 30 % clinical ESBL isolates lies in MIC ratio of >32/0.75, in case of ceftazidimeand >31 % in case of cefotoxime MIC ratio of >16/0.125= 128. Sequencing results of five of the representative strains were compared with the reference sequences from NCBI BLAST. 16S rRNA sequence analysis suggested that all nine isolates had the same colonel origin. Tested strain sequences were 99 %-100 % similar with the reference sequences. These were submitted to GenBank and accession numbers obtained E. coli (n=3), Klebsiella spp (n=2) (KR822241- KR822245) and Pseudomonas spp (n=3), Enterobacter spp (n=1) (KR905681- KR905684). Further, molecular characterization of ESBLs isolates were performed to evaluate the overall distribution of the CTX- M group by polymerase chain reaction (PCR).  PCR revealed 76% of CTX-M group1 among the selected isolates. Prevalence of CTX-M-1 was maximum among the Klebsiella spp (100 %), E.coli (97.5 %) and Pseudomonas spp (4.5 %). The results of another set of PCR showed that 40 % isolates of E .coli and 40% Klebsiellas spp were positive for CTXM-3. (Amplicons are submitted for sequencing for further analysis). Multiplex PCR was optimized for  CTXM-1 and CTXM-3. Data analysis of multiplex PCR revealed that 50 % isolates for CTXM-1, 15 % for CTXM-3 and 35 % for both (CTXM-1+ CTXM-3) were positive.
[bookmark: _GoBack]CONCLUSION: multi-drug resistant CTX-M  ESBLs producers are dominant in the community.  E. coli and Klebsiella spp had high resistance towards cephalosporins. Carbapenems, tazocine and sulzones are still a good choice for treating such infections. Combination Disc test (CDST) is cheap, easy and rapid technique, which requires less training of laboratory workers. Multiplex PCR can help to rapidly detect the ESBLs infections. Since there are no efficient diagnostic tools for the detection of CTX-M ESBLs at laboratory level in developing countries. Furthermore, this indicates the need of increased surveillance and molecular characterization of these isolates, which directly effect the patient management.


vii

