
PREVALENCE OF URINARY TRACT INFECTION IN DIABETIC

PATIENT AND ASSESSMENT OF RISK FACTORS OF URINARY

TRACT INFECTION

A

Dissertation Submitted to the

Central Department of Microbiology

Tribhuvan University Kathmandu Nepal

In Partial Fulfillment of the Requirements for the Award of the Degree of

Master of Science in Microbiology

(Environment and Public Health)

By

Sushila Pathak

Central Department of Microbiology

Tribhuvan University

Kathmandu

2012

© Tribhuvan University



RECOMMENDATION

This is to certify that Ms. Sushila Pathak has completed this dissertation
work entitled “Prevalence of Urinary Tract Infection in Diabetic Patient
and Assessment of Risk Factors of Urinary Tract Infection” as a partial
fulfillment of the requirements M.Sc. degree in Microbiology (Environment
and Public Health) under our supervision. To our knowledge this work has not
been submitted for any other degree.

…………………………...........
……………………..............
Dr. Megha Raj Banjara, PhD Dr. Anil Dev Pant,

MD

Lecturer Pathologist

Central Department of Microbiology National Kidney Centre

Tribhuvan University Kathmandu Banasthali Kathmandu

Date:-.............................................



CERTIFICATE OF APPROVAL

On the recommendation of Dr. Megha Raj Banjara and Dr. Anil Dev Pant,

this dissertation work of Ms. Sushila Pathak is approved for the examination

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

requirements for M.Sc. degree in Microbiology (Environment and Public

Health).

……………………………………
Prof. Dr. Anjana Singh
Head of Department
Central Department of

Microbiology
Tribhuvan University

Kathmandu Nepal

Date:-...............................................



SIGNATURE OF BOARD OF EXAMINERS

................................................

Recommended by

Dr. Megha Raj Banjara

(Superviso

................................................

Dr. Anil Dev Pant

(Supervisor)

Approved by ................................................

Prof. Dr. Anjana Singh

(Head of Department)

Examined by

................................................

Dr. Badri Thapa

MBBS PhD (Medical Microbiology)

Lecturer Kathmandu Medical College

(External examiner)

..................................................

Mr. Komal Raj Rijal

Lecturer Central Department of

Microbiology Kirtipur

(Internal Examiner)

Date..........................................



TABLE OF CONTENTS

Title page i
Recommendation ii
Certificate of Approval iii
Signature of board examiners iv
Acknowledgements v
Abstract vi
Table of Contents vii-

ix
List of Tables x
List of Figures xi
List of Photographs xii
Appendices xiii
Abbreviations xiv

C         CHAPTER-I: INTRODUCTION AND OBJECTIVES 1-5
CHAPTER-II: LITERATURE REVIEW 6-20

2.1 Urinary Tract Infection

Symptomatic and Asymptomatic UTI 6
Recurrent    UTI

Complicated UTI
7

Cystitis and Pyelonephritis
7

2.2  Risk factors of UTI 8

2.2.1  Dietory Factors 8
2.2.2  Marital Status 8

2.2.3  Postmenopause 8
2.2.4  Post Transplant 9
2.2.5  Pregnancy 9
2.2.6  Blood group 9
2.2.7  Age 9
2.2.8  Diabetes Mellitus and its duration 10
2.2.9  Insulin Therapy 10
2.2.10  HbA1c 11

2.3  Epidemiology 11

2.4  Diabetes Mellitus 12
2.5  Physiology and immunity of diabetic patient 13
2.6  Pathogenesis and virulence factor of organisms causing UTI 13
2.7  Organisms causing UTI 14
2.8  Antibiotic susceptibility pattern 16
2.9  Antibiotic resistance pattern 17
2.10  Pattern of organisms causing UTI in Nepal 19
2.11  Antibiotic susceptibility and resistance pattern of uropathogens in 20



Nepal

CHAPTER-III: MATERIAL AND METHOD 21-25
3.1  Materials 21
3.2  Methods 21

3.2.1  Study design and setting 21
3.2.2  Patient and patient characteristics 21
3.2.3  Sample collection 21
3.2.4  Macroscopic examination of urine 22
3.2.5  Microscopic examination of urine 22
3.2.6  Chemical examination 22
3.2.7  Culture of urine specimens 22
3.2.8  Examination of the plates 23
3.2.9  Identification of the isolates 23
3.2.10  Antibiotic susceptibility testing 24
3.2.11  Purity plate 25
3.2.12  Quality Control for test 25
3.2.13  Data Analysis 25

CHAPTER- IV: RESULTS
26-38

CHAPTER -V: DISCUSSION
39-44

CHAPTER-VI: CONCLUSION AND RECOMMENDATIONS
45
6.1 Conclusion

45
6.2 Recommendations

45

REFERENCES
46-61

APPENDICES I-IV
i -xiv



LIST OF TABLES

Table 1: Gender wise distribution of UTI
Table 2: Education level and UTI
Table 3: Marital status and UTI
Table 4: Distribution of UTI among female with and without menopause
Table 5: Distribution of UTI among diabetic and non diabetic patients
Table 6: Symptomatic and asymptomatic UTI cases in diabetic and non

diabetic patients
Table 7: Distribution of symptomatic and asymptomatic UTI cases among

gender in diabetic patients
Table 8:  Use of insulin and UTI
Table 9:  Association between duration of being diabetic and UTI
Table 10:  Pattern of growth
Table 11:  Pattern of bacteria isolated from culture positive samples according

to Gram staining
Table 12:  Bacterial isolates among diabetic and non diabetic patients
Table 13:  Antibiotic susceptibility pattern of Gram negative bacteria
Table 14: Antibiotic susceptibility pattern of Gram positive organisms
Table 15: Antibiotic susceptibility pattern of Escherichia coli
Table 16:  Antibiotic susceptibility pattern of Klebsiella pneumoniae
Table 17:  Antibiotic susceptibility pattern of Proteus mirabilis
Table 18: Antibiotic susceptibility pattern of Staphylococcus aureus
Table 19: Antibiotic susceptibility pattern of non hemolytic Streptococcus

spp.

x



LIST OF FIGURES

Figure 1:  Flow chart showing processing of sample
Figure 2: Infection pattern among the patients
Figure 3: Agewise distribution of UTI in total sample
Figure 4: Distribution of UTI among ABO Rh+ve blood group
Figure 5: Age wise distribution of growth among diabetic and non diabetic

patients



LIST OF PHOTOGRAPHS

Photograph 1: Pure culture of Escherichia coli isolated on MacConkey agar
Photograph 2: Antibiotic Susceptibility Test of Escherichia coli
Photograph 3: Pure culture of Proteus mirabilis isolated on MacConkey agar
Photograph 4: Biochemical tests of Proteus mirabilis



APPENDICES

Appendix-I: Questionnaire

Appendix-II: Clinical profile of the patients

Appendix-III: Materials used during the study

Appendix-IV: A. Composition and preparation of different media

B. Composition and preparation of different biochemical test

media

C. Composition and preparation of different staining reagent

D. Biochemical test reagents and preparation procedures

E. Zone size interpretative chart (CLSI interpretation)



LIST OF ABBREVIATIONS

ASB- Asymptomatic bacteriuria

AST- Antibiotic Susceptibility Test

BA- Blood Agar

CC-MSU- Clean Catch-Midstream Urine

CFU- Colony Forming Units

CLSI- Clinical Laboratory Standard Institute

CoNS- Coagulase Negative Staphylococcus

DM- Diabetes Mellitus

HBA1c- Glycosylated haemoglobin

HPF- High Power Field

IBCs- Intracellular bacterial communities

MA- MacConkey Agar

MHA- Mueller Hinton Agar

NA- Nutrient Agar

NKC- National Kidney Centre

SDA- Sabouraud Dextrose Agar

SIM- Sulphide Indole Motility

TMP-SMX- Trimethoprim-Sulphomethoxazole

TSI- Triple Sugar Iron

UPEC- Uropathogenic E. coli

UTI- Urinary Tract Infection


