
STATUS OF EXTENDED SPECTRUM BETA-LACTAMASE PRODUCING 

ENTEROBACTERIACEAE AMONG BACTERIAL UROPATHOGENS 

 

 

 

A DISSERTATION SUBMITTED TO THE CENTRAL DEPARTMENT OF 

MICROBIOLOGY 

 TRIBHUVAN UNIVERSITY 

 

 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE AWARD 

OF DEGREE OF MASTER OF SCIENCE IN MICROBIOLOGY 

(Medical) 

 

 

 

 

 

BY 

SANTOSH PAUDEL 

CENTRAL DEPARTMENT OF MICROBIOLOGY 

TRIBHUVAN UNIVERSITY 

KIRTIPUR, KATHMANDU, NEPAL 

2013 

 



ii 

 

RECOMMENDATION  

 

This is to certify that Mr. Santosh Paudel has completed this dissertation work 

entitled "Status of Extended spectrum beta lactamase producing 

Enterobacteriaceae among bacterial uropathogens" as a partial fulfillment of 

the requirements of M. Sc. degree in Microbiology (Medical) under our 

supervision. To our knowledge this work has not been submitted for any other 

degree.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Dr. Megha Raj Banjara 

Lecturer 

Central Department of Microbiology 

Tribhuvan University 

Kirtipur, Kathmandu 

Nepal 

 

 

 

 Date:…………………………… 

 

Dr. Vijay K Sharma 

MD, M. Phil (Clinical Biochemistry) 

T. Clinical Pathologist 

Asst. Professor 

IOM, Maharajgunj 

Kathmandu, Nepal 

 

 

 

 



iii 

 

CERTIFICATE OF APPROVAL 

 

 

On the recommendation of Dr. Megha Raj Banjara and Dr. Vijay K Sharma, 

this dissertation work of Mr. Santosh Paudel is approved for the examination 

and is submitted to the Tribhuvan University in partial fulfillment of the 

requirements for M. Sc. degree in Microbiology (Medical).  

  

 

 

 

 

 

 

 

 

 

 

 

 

Date: ………………………. 

 

 

 

 

 

Prof. Dr. Anjana Singh 

Head of the Department 

Central Department of Microbiology 

Tribhuvan University 

Kirtipur, Kathmandu 

Nepal 



iv 

 

BOARD OF EXAMINERS 

 

Recommended by:                        ------------------------------------------- 

                    Dr. Megha Raj Banjara 

                    Supervisor 

     ------------------------------------------- 

   Dr. Vijay K Sharma MD, M.Phil                                                                        

 Supervisor    

 

Approved by:                                             -------------------------------------------             

                         Prof. Dr. Anjana Singh 

                Head of the Department 

  

Examined by:    ------------------------------------------- 

                                                                      Assoc. Prof. Dr. Keshab Parajuli 

                                                                      External Examiner 

 

                     

     ------------------------------------------ 

                                      Ms. Manita Aryal 

                Internal Examiner 

 

 

Date: ……………………….  



v 

 

ACKNOWLEDGEMENTS 

It gives me immense pleasure to express my heartfelt appreciation to all the 

people who helped me in one way or another to complete this research work. 

I am very grateful and deeply indebted to my supervisors Dr. Megha Raj 

Banjara, Lecturer, Central  Department of Microbiology, Tribhuvan University 

and Dr. Vijay K Sharma MD, M.Phil, Clinical Pathologist, Pathology 

Department, Alka Hospital for their inspiring encouragement, continuous 

guidance, active cooperation, constant supervision, valuable suggestions, 

constructive criticism and help in carrying out this work successfully. 

I would like to express my deepest regards and gratitude to Prof. Dr. Anjana 

Singh, Head of Central Department of Microbiology, Tribhuvan Universtity for 

her support. 

I owe my gratitude to all the teachers; permanent and visiting faculty members as 

well as staffs of Central Department of Microbiology, Tribhuvan University for 

their support.  

I like to express gratitude to all the laboratory technologist and other staffs of 

Alka Hospital, Lalitpur for their constant help and sincere cooperation during the 

entire study period. 

I am equally grateful to my all dear friends and to all the people who 

directly or indirectly helped me in completing this work. 

Finally, I express my gratitude to my parents, who always inspired me for higher 

studies and are my constant source of inspiration and encouragement in every step 

of my life. 

Santosh Paudel 

 Date: ……………….. 

 

 



vi 

 

ABSTRACT 

The prevalence of Extended Spectrum Beta Lactamases (ESBL), the main cause 

of resistance to broad spectrum β-lactams, among uropathogenic bacteria have 

increased over time raising a global concern in the therapeutic management of 

infections caused by these organisms. This resistance poses difficulties with the 

choice of therapeutic options for the treatment of severe infections. The study was 

carried out in the Alka Hospital, Lalitpur between May to October 2012 with an 

objective to determine the status of ESBL producing Enterobacteriaceae isolated 

from the urine sample, collected from patients suspected of urinary tract infection. 

During the study, the Enterobacteriaceae isolated were tested for the presence of 

ESBL by double disc synergy test (DDST) and combination disk method and 

antibiotic susceptibility testing was done by Kirby Bauer disc diffusion method 

following Clinical and Laboratory Standard Institute (CLSI) guidelines.  

Among the total 1054 mid-stream urine samples, 267 Enterobacteriaceae were 

isolated. By screening test using third generation cephalosporins, 81 of the 

isolates were suspected of ESBL producers. Among 81 isolates, 72 isolates were 

positive for ESBL test by combination disk method and only 28 isolates were 

positive by DDST method. Among the 72 (27%) isolates 67 (30.2%) Escherichia 

coli, 3 (15.8%) of Klebsiella pneumoniae, 1 (25%) of Citrobacter spp. and 1 

(14.3%) of Morganella morganii were found to be ESBL producers. Majority of 

ESBL producer showed resistance to amoxicillin (100%), cotrimoxazole (79.2%) 

followed by ciprofloxacin (76.4%). Imipenem (100%), tigecycline (98.6%), 

amikacin (97.2%), piperacillin- tazobactam (98.6%) and nitrofurantoin (91.7%) 

seemed to be the agent of choice for urinary tract infections when ESBL 

producers are susceptible to it.  

Combination disk method was found to be more sensitive than DDST method for 

the detection of ESBL producing Enterobacteriaceae. The high level of ESBL 

production found in these Enterobacteriaceae with the resultant microbial 

resistance to the available cephalosporins and other agents may pose difficulties 

with the choice of therapeutic options for the treatment of severe infections. 

Efforts to prevent and/or control outbreaks of infections with ESBL producing 

strains must emphasize on the judicious use of all antibiotics. 

Keywords: Urinary tract infection, Enterobacteriaceae, Extended spectrum beta 

lactamase (ESBL), Double disk synergy test and combination disk method. 
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