PREVALENCE OF FEMALE UROGENITAL TRACT INFECTIONS IN ADO-
ODO/OTA, OGUN STATE

OGUNRINOLA, GRACE AYOOLUWA

(17PCQO1715)

FEBRUARY, 2020



PREVALENCE OF FEMALE UROGENITAL TRACT INFECTIONS IN ADO-
ODO/OTA, OGUN STATE

BY

OGUNRINOLA, GRACE AYOOLUWA
(17PCQO01715)

B.Sc Microbiology, Landmark University, Omu-Aran

ADISSERTATION SUBMITTED TO THE SCHOOL OF POSTGRADUATE STUDIES IN
PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF MASTER
OF SCIENCE (M.Sc) DEGREE IN MICROBIOLOGY IN THE DEPARTMENT OF
BIOLOGICAL SCIENCES, COLLEGE OF SCIENCE AND TECHNOLOGY,
COVENANT UNIVERSITY.

FEBRUARY, 2020



ACCEPTANCE

This is to attest that this dissertation is accepted in partial fulfilment of the requirements for
the award of the degree of Master of Science in Microbiology in the Department of Biological

Sciences, College of Science and Technology, Covenant University, Ota, Nigeria

Mr. John A. Philip
(Secretary, School of Postgraduate Studies) Signature and Date

Prof. Abiodun H. Adebayo
(Dean, School of Postgraduate Studies) Signature and Date



DECLARATION

I, OGUNRINOLA, GRACE AYOOLUWA (17PCQO01715) declares that this research work
was carried out by me under the supervision of Dr. Grace I. Olasehinde of the Department of
Biological Sciences, College of Science and Technology, Covenant University, Ota, Nigeria.
| attest that the dissertation has not been presented either wholly or partially for the award of
any degree elsewhere. All sources of data and scholarly information used in this dissertation

are duly acknowledged.

OGUNRINOLA, GRACE AYOOLUWA Signature and Date



CERTIFICATION

We certify that this dissertation titled “PREVALENCE OF FEMALE UROGENITAL
TRACT INFECTIONS IN ADO-ODO/OTA, OGUN STATE is an original research work
carried out by OGUNRINOLA, GRACE AYOOLUWA (17PCQO01715) in the Department
of Biological Sciences, College of Science and Technology, Covenant University, Ota, Ogun
State, Nigeria under the supervision of Dr. Grace I. Olasehinde. We have examined and found
this work acceptable as part of the requirements for the award of Master of Science in

Microbiology.

Dr. Grace I. Olasehinde
(Supervisor)
Signature and Date

Prof. Solomon U. Oranusi

(Head of Department) Signature and Date
Prof. Olusola Ojurongbe See next page
(External Examiner) Signature and Date

Prof. Abiodun H. Adebayo
(Dean, School of Postgraduate Studies) Signature and Date



DEDICATION

| dedicate this work to God Almighty for His faithfulness, loving kindness and sufficient grace

towards me and throughout this research work.

Vi



ACKNOWLEDGEMENTS

| give God all the glory for helping me complete this research work. My profound gratitude
goes to my supervisor Dr. Grace |. Olasehinde for her love, support and patience during the
course of this work. My appreciation goes to the faculty and staff of Biological Sciences,
(microbiology unit) Covenant University for their roles and impacts on this work. | am also
grateful to my parents Prof. and Mrs. Olurinola for their unending love, sacrifices,
encouragement, and prayer support from the inception of this work to its completion. Finally,
my appreciation goes to my beloved husband for his understanding and love and support all

through the research process.

vii



TABLE OF CONTENTS

CONTENT Page
COVER PAGE. ..t iiiiiiiiiiiiiiiiiiiiiiiiiiiiiti it ettt st stase et s sssienasenssnnnes i
L I Y i
s N O 8 1 17 N\ ii
)] O Y o N I L 0\
L0 = o 1 1t [0 I ] N v
DEDICATION. .. iitttiiiiintiiiineteetesstosesssesssssssssssssosssssosssssssssssssssssssssssssssssnsses Vi
ACKNOWLEGEMENTS. . itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiettieiettatsnscnsionsasmonn. vii
TABLE OF CONTENTS . . iiittiiiiiiiiiiiitiiiiintticsesstcosesssossssssosssssossssssssssssssssnnnns viii
LIST OF FIGURES. . .....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitieietiaieeeiattatenssnnsonannnn Xiii
LIST OF TABLES.. ...t iiiiiiiiiiiiiiiiiiiiiiiiiiiitetiatititettstsnttssssatsnssnssmmasenn Xiv
I N I L I I XV
ABSTRACT ... iiiiiiiiiiiiiiniiiiirstteiessttosesstossssssosssssossssssossssssssssssssssssssssassssss Xvi
CHAPTER ONE: INTRODUCTION ..uiiuiiiiiiiiiiiiiniiiiiiiieiiiiieiiaiiniciessnsenscsnsons 1
= 7= 1ot o | (o] U o [P OTSRPRSPPSURRS 1
1.2 Statement of Research Problem ..., 2
1.3 JUSEITICAtION OF the STUAY .....ccuviiiiiiic e 3
1.4 RESLAICN QUESTIONS ... ..evieiiieeie sttt ettt ste et e te e e sseesteeneeereenseeseaneenreas 3
1.5 AIM AN ODJECTIVES......oiiiieiicc e eaea s 4
1.6 LImMItation OF STUAY ....c.oooiiieiicec et 4
CHAPTER TWO: LITERATURE REVIEW ..o 5
2.1 Urinary Tract INTeCtion (UTH) .o 5
2.1.1 The Pathophysiology of Urinary Tract INfections ...........c.ccoovveiiieneniiencnene 6

viii



2.1.2 Urinary Tract Infection MechaniSm..........cccoocviiiiiiiiiniiee s 7

2.1.3 Organisms Responsible For Urinary Tract Infection ...........ccccoceviiiniinnnnnn 7

2.2 The Epidemiology of Urinary Tract INfeCtionS...........cccccvevevieiieii i 11
2.2.1 Treatments and CONTIOL ..........ooiiiiiiiieiiee e 14
2.3 Genital Disease in Females (Lower Genital Tract Infection)...........cccccceeevvieiiennnne 15
2.3.1 Upper Genital Tract INTECTIONS .........ccooviiiiiiiicice s 15
2.3.2 Microbiology of Upper Genital Tract INfection ...........ccocceeveviveiiiiniieneseieene 16
2.4 Epidemiology of Genital Tract Infections in Females .............ccocevviininciinnninnnns 18
2.4.1 Treatments and CONTIOL.........ccoviiiiiiiiieie e 19

2.5 Other Pathogens Responsible for Urogenital Tract Infections............cccccccevevvennn. 20
2.5.1 Parasitic INTECTION ........c.coiiiiiicee s 20
2.5.2 ViIral INTECTION ...t 21
2.5.3 FUNQAl INTECTION ...t 22

2.6 Antimicrobial Resistance in Urogenital tract Infections. ..........c.ccccoecviveiicviiciecne 22
2.6.1 Bacterial Plasmids and Antimicrobial ReSiStance ...........c.ccoceoviiiiiiiiicnccnn 24
CHAPTER THREE: MATERIALS AND METHODS ... 26
B L IMIBENOAS. ... bbbt 26
B L L STUY SHTES ...ttt bbbttt et b et sb e ene s 26
3.2.1 STUAY SUDJECTS ...ttt bbb 26
3.2.2 Sample Size and CollECTION...........coiiiiiiie e 26
3.2.3 Ethical Approval and CONSENT..........ccceiiiiiieiie e 26



3. 2.4 INCIUSION ClItEIIA .o, 26

S I Sl = (el [0 (o] O 1 (=] o T OSSPSR 27
3.3 Sample Collection and Laboratory Analysis of Urine Specimen.........c...ccccceeveunn. 27
3.3.1 SamMPIe COHECTION ...c.viieeicee e 27
3.3.2 Examination of Urine SAMPIES ........c.coveiieiiiieie e 27
3.3 3 UNINE CUITUI ...t 28
3.3.3.1 SUD-CUITUIE ...t enne e 28
3.3.4 Sampling Procedures for High Vaginal Swabs .............cccooiiiiiiiiis 28
3.5 GramS STAINING ......ciiiiiiie ettt et e e et e saeesaeesesreesreetens 28
3.6 Antimicrobial Susceptibility TeStING ........cccveveiieiiece e 29
3.7 BIoChemiCal ANAIYSIS .....cc.oiiiiiiiieie e 29
3.7.1 Catalase Test (Slide Test Method) ........ccoeieiiiiiiiee s 29
3.7.2 Citrate UtIIZation TeST.......ccoiiiiiiiiiiieeeee s 29
T4 UNBASE TS ...ttt e 30
3.7.5  Sulfure, Indole and Motility Agar Test (SIM).......ccccoeivieiiiieiieieeecee 30
3.7.6. 1 THIPIE TFON SUQAK ....cciiiiiciece et sre et sre e 30
3.7.6.2 SUCK0SE AN LACTOSE. ....c.eeveiiiiiieiiesiieieeee ettt 31
3.8 PIasmid ProfiliNg .........cccooiiiiiiie e 31
3.8.1 Plasmid Extraction for Gram Negative Organism: Tens-Mini Prep............... 31
3.8.3 Gl EIECLIOPNOIESIS ...ttt aeere e 32
e N o F= 1] 0 To I @ U1 [ o ST UPUPRPSPR 32



I8 (O @0 ] [UTo F= U4 o] o ISR PRSI 33

CHAPTER FOUR: RESULTS ...ttt s 34
4.1. Characteristics of Study ReSpONdeNntsS..........ccccoveiveiiiiieieese e 34
4.2. Responses to Study QUESTIONNAITE...........eiveieiieie et 36
4.3. Urine analysis and Organisms Isolated from Urine Samples ..........ccccccoevvevivrnnnee. 38

4.3.1. Urine Analysis Samples USing Test Strips. ......ccocooviinininiiieenee e 38
4.3.2 Organisms Isolated From Uring Samples ... 39
4.4. Prevalence of Urinary Tract INfECtion ..o 43
4.4.1 Assessments of Risk Factors Associated With UTIS ..., 43
4.4.2. Prevalence of UTI and Urine CharacteristiCs..........ccocuvieiiiineneinincieisicns 43
4.5 Antibiotic Susceptibility Patterns of Isolated Organisms...........cccoceevvvieivereienne. 47

4.6 PIasmid Profiling.........ccoooiiii e 50

CHAPTER FIVE: DISCUSSION. ..ottt 58
5.1 Characteristics of Study Participants and Responses to Study Questionnaire..... 58
5.1.1 UFINE ANAIYSIS... .ottt ettt st et e e ae e steenesnaesreeee s 59
IV K10 P (=To M@ T o T U 11 1 SO SSRT USRS 59
5.3 Prevalence of UTI and Associated RisK FACtors ...........cccccoviieiiiniiciniiccee 60
5.4 ANtIDIOTIC RESISTANCE. ... .ccuiiiiiiiiiie bbb 61
CHAPTER SIX: CONCLUSION AND RECOMMENDATION....ccevevereeereerenenenenene 62
6.1 SUMMAKY OF FINAINGS ..ottt 62
8.2 CONCIUSION ...ttt bbbttt b bbb ene s 62

Xi



6.3 Contributions t0 KNOWIEAQE .......ceecviiieiieiicc e 62

6.4 RECOMMENAALIONS. 1uiuiuiuininiuiniiiiiiiiiiiiiitiiitetereteietetatesasasasasasmeesesnes. 63
REFERENGCES ...ttt 64
APPENDICES ... s 76

APPENDIX L.ttt e nnne e 76

APPENDIX 1 ..ottt e e nnne e 77

APPENDIX TH oottt e e nnne e 82

APPENDIX TV .ttt et n e 84

APPENDIX Vaiiiiiiiiiiiiiiiiiiiiiiiiiiii i e it tn e e ssisssisssssssassassnsssnssnsenns 84

Xii



List of Figures
Figure 2.1: The proximity of the urethra, vagina and anal opening.................................13

Figure 2.2: Drivers Involved in the Pathogenesis of Upper Genital Tract infections and their

POSSIDIE OULCOMES ...untt ittt et e e e et e e e e errre e e e aee s 17
Figure 4.1: Prevalence of UTI among Study Participants..............cccooiviiiiiiiiiniinennns. 44
Figure 4.2 Number of Plasmids Isolated During Plasmid Extraction......................c....... 51

xiii



List of Tables

Table 2.1 Bacterial pathogens of urinary tract infections.........................oco. 10
Table 4.1 Characteristics of Study ReSPONUENTS.........ccecvveiieieiieiieseere e 37
Table 4.2 Responses of study participants to study questionnaire................................. 40
Table 4.3. Analysis OF Urine SAMPIES .......c.coveiiiiiiieie e 40
Table 4.4: Prevalence of Organisms Isolated In Urine Samples Collected.............ccceovennnneee. 42
Table 4.5: Prevalence of Organisms Isolated from High Vaginal Swabs............cc.cccceoenennen. 42
Table 4.6 Risk Factors Associated With UT T ........c.oooveiiiiiiieiice e 45
Table 4.7: Prevalence of UTI by Urine CharaCteristiCS..........coovviieiieieiic e 46
Table 4.8: Resistance Profile of Gram-Positive Organisms Isolated...............cccccevvveieeiienen, 49
Table 4.9: Resistance Profile of Gram-Negative Organisms Isolated ...........c.ccocvevvvriinnennen, 50
Table 4.10: Antimicrobial Sensitivity Results Before and After Curing..........ccocevvvevenennen, 52
Table 4.11: Antimicrobial sensitivity Profile of Proteus sp. Before and after Curing............. 53

Table 4.12: Antimicrobial Susceptibility Profile of Klebsiella sp before and After Curing ...54

Table 4.13: Antimicrobial Sensitivity Results of Transformed E. coli K12 Strain after

(o] a0 1o -1 o] o F PP 57

Xiv



List of Plates
Plate 4.1: Plasmid Bands on Agarose Gel Electrophoresis Before Curing ...........cccceeevevennne.

Plate 4.2: Plasmid Bands on Agarose Gel Electrophoresis After Curing..........................

XV



ABSTRACT

Urinary tract infections (UT]I) represent one of the most frequent reasons for hospital outpatient
visits. Over 1 million women worldwide experience an episode of acute Pelvic Inflammatory
Disease (PID) each year with higher prevalence recorded amongst teenagers and first-time
mothers. This study assessed the prevalence of urogenital tract infections among symptomatic
and asymptomatic females, in Ado-Odo Ota Local Government Area of Ogun State. Ethical
approval was obtained from Covenant University Health Research and Ethics Committee. A
total of 120 consenting females 13 years and above were recruited into this study. Midstream
urine and high vaginal swabs (HVS) were collected alongside demographic information and
medical history using structured questionnaires. Obtained samples were analysed using
standard microbiological techniques. Antibiotic susceptibility pattern of obtained isolates was
assessed using disc diffusion method. Plasmid profiling of multidrug-resistant isolates was
carried out. The overall prevalence of UTI in this study was 66.9% with the symptomatic
participants accounting for the highest prevalence (77.67%) as compared with the
asymptomatic participants (56.7%). A total of 145 isolates were obtained from urine and high
vaginal swab collected. Escherichia coli was the most frequently isolated organism from both
urine (54%) and high vaginal swabs (20%) samples. Antibiotic resistance among the Gram-
negative isolates was highest to Ampicillin (76.31%) and Augumentin (64.75%) and lowest to
Nitofurantion (9.48%), Ciprofloxacin (15.36%) and Gentamicin (24.51%). Gram-positive
isolates showed higher resistance to Cloxacillin (100%), Ceftazidime (87.5) and Gentamicin
(87%). Plasmid profiling revealed that the antibiotic resistance seen in 11.2% of the isolates
were plasmid-borne. Conjugation analysis also revealed that these isolates were capable of
transferring plasmids via conjugation. This study has shown that there is a high prevalence of
urogenital tract infection and antimicrobial-resistant pathogens in the study area. Findings from
this study necessitate awareness and interventions towards antibiotic stewardship in a bid to
prevent the spread of multidrug resistant species.

Keywords: Urogenital Tract Infections, Symptomatic, Asymptomatic, Antimicrobial
resistance, Plasmids
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