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ABSTRACT

Candidiasis are very serious health problem acting millions of people per year worldwide .Most common etiologic agent of this type of fungal infection; involve the upper and lower urinary tract vaginal candidiasis presenting approximately 70% of cases in world wide. Vaginal candidiasis is a serious problem especially in Sub-Saharan Africa, However in Rwanda no much study have been conducted to show the prevalence of vaginal candidiasis.
The study was a cross section where 120 patients with symptoms of UTIs were included in the study urine samples and vaginal swabs were collected from the patients. The samples were subjected to microscopy wet mount analysis for preliminary diagnosis at Gatare health centre and then cultured Kigali Teaching Hospital. The Colonies from the culture were subjected to germ test tube to confirm C. albicans. The data collected from the study was then analyzed using SPSS and Excel.

The most collected samples were urine samples and the wet mount results gave 2.5% as positive samples and also 10% positive samples from vaginal swabs. The culture results gave 4 positive urine samples out of the total 87 samples, 3 (2.5%) showed growth and 2 (1.6%) were C. albicans.  While in 33 of the vaginal swabs 12 (10%) showed growth on culture and 7 (5.83%) were C. albicans. From the germ tube test,    5(4.16%) were Non C.albicans from Vaginal swabs and 1 (0.83) from urine samples. 

This study reported that the prevalence of vaginal candidiasis was 7.5%. The most affected were 25-34 years old who had a prevalence of 10%. The age group 25-34 was the most infected group where 11 (9.17%) had vaginal candidiasis and of these 5 (4.17%) were C.albicans and 6 (5.0%) were non c. albicans. Form the samples also, 1 (1.67%) infection was detected in pregnant (35-44 age group). Effective intervention of Health workers with educational polices and early diagnosis, treatment, personnel hygiene and health education could help in the reduction of vaginal candidiasis in pregnant women.  
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1. CHAPTER ONE
1.0. INTRODUCTION

1.1Introduction

This chapter contains background of the study, statement of the problem, objectives, purpose, justification, and significant of the study, research questions, and limitation of the study and scope of the study.
1.2Background
Vaginal candidiasis (VC) is a widespread and common disease affecting a large proportion in of women of all ages. Classically VVC is described as constituting a white “cottage cheese” discharge with associated vulva and vaginal inflammation. In typical cases the symptoms include vulva erythematic, edema, excoriation and fissure. Alternatively, women can test positive for Candida species during routine exams with no clinical evidence of infection (Scheary and Dayan et al 2005)
Several factors predispose women to VVC, including genetic factors pregnancy. Uncontrolled diabetes mellitus and the use of high estrogen contraceptive too steroids and antibiotics (Pirotta et al 2003) approximately 75% of women experience at least one episode of VVC during their lives.Inflammations around the vagina account about 10 million office visits per year. Invasive candidiasis is the most common invasive fungal infection in unite state .There is an increasing shift towards infections caused by non albicans Candida species with 40-60 of the species currently being reported as non albicans species. Internationally, Candida epidemiology is similar to that of the USA, non albicans Candida accounted for 70%of candidemia in northern India pediatric intensive care unit. Candida species isolated were Candida tropicalis C.albicans other Candida species that have emerged are C.parapsilosis and C.dublinlensi (Sullican et al1996). 
C .glablata and C. krusei have been identified as the leading causes of candidemia in patients with malignancy of hematologic origin , C.parapsilosis has been identified as the leading causes of candidemia secondary to medical instrumentation such as central venous catheters, prosthetic devices and nosocomial spread Candida vaginitis is the most common form of mucosal candidiasis  is usually secondary to overgrow of normal flora Candida specie in the vagina  the bacteria such as Lactobacillus acidophilus balance Candida and prevent yeast overgrow and pathogenic infection .Condition that disrupt the balance normal vaginal flora include antibiotics use ,oral contraceptives ,contraceptives devices  ,high estrogen levels , and Immune-compromised states such as diabetes mellitus and HIV .Another risks factors for vulvovaginal candidiasis may intrauterine contraceptive devices (Chassot et al2009). 
Invasive candidiasis have a mortality rate of 40%-50%with an estimate cost and children have better outcomes with approximately 20% mortality rate for candidemia. Risk factors for death or poor prognosis are age, failure to remove central lines, malnutrition and non C. albicans fungal mucid. Vaginal candidiasis (VC) is a fungal or yeast infection of the vulva or vagina .It is a common gynecologic ailment ,affecting three out of four women in thus lifetime .The ailment causes a smelly ,thick, white ,yellowish discharge that might be accompanied by itching ,and swelling .It could also make walking urinating or having sex very painful .This health problem can as well present occasionally even in the health host of women .However ,it is more common and severe in women with weakened immune systems ,and accordingly ,pregnancy is one of such factors  that contributes to lowered immunity. In Rwanda very little reliable empirical data is available to the prevalence of vaginal candidiasis in relationship with medical clinic notes sent to the laboratory to aid diagnosis. (Mon if et al 2003).
1.3. Statement of the problem
While it is often possible to correctly guess the cause of vaginal discharge based on history and physical examination by doctors, nurses or midwife as due to C. albicans it is sometimes useful to use laboratory methods to confirm a clinical diagnosis. Vaginal candidiasis is a serious problem especially in Sub-Saharan Africa for instance; In Uganda it is 3.3%, Kenya 20-40%, and Tanzania 19.9%. However in Rwanda no much studies have been conducted to show the prevalence of vaginal candidiasis. (Pham-Kanter et al 2010)
1.4 Purpose of the study
To determine the prevalence of vaginal candidiasis in pregnant women with urinary tract infection attending in Gatare Health Centre.
1.5  Objective of the study
i. To determine the rate of infection due to C. albicans in pregnant women attending at Gatare Health Centre
ii. To determine the rate of infection in pregnant women with age groups and demography.
1.6. Research question

i. What is the prevalence of vaginal candidiasis in pregnant women with urinary tract infection in attending at Gatare Health Centre?

1.7 Justification 

This study is more important because it determine the prevalence of vaginal candidiasis in pregnant women with urinary tract infection in order to take measures and policies of reducing those diseases and to contribute in education on pregnant female hygiene. 

1.8. Significance of the study

Help health providers in putting measures to reduce risks and claim awareness about candidiasis in pregnant women. The findings from this study will serve as baseline evidences to improve the care of pregnant patients with UTIs and to reduce the infection levels. Individual who tested positive will benefits from medical care, the public benefits because antifungal therapy reduces infection spread. 

1.9 Limitation

There was a limitation of time which was not sufficient and a cross section design was used access to pregnant women vaginal candidiasis was impossible after the study.  There were also financial constraints and this affected the purchase of reagents and stationery
1.10. Scope of the study
The study focused on prevalence of vaginal candidiasis caused by C. albicans in pregnant women with urinary tract infections aged between 15-45 years pregnant women.
2. CHAPTER TWO
2.0. LITTERATURE RIVIEW

2.1 .Introduction
This chapter represents prevalence of vaginal candidiasis, its complication, diagnostic methods, pathophysiology, signs and symptoms of vaginal candidiasis, risks factors that leads to it. 

2.2DEFINITIONS AND KEY TERMS

Cross section study: (also known as cross-section analysis, transversal studies, prevalence study forma class of research methods that involve observation of all a, or a representative subset, at one specific point in time (French 2004).
Prevalence: In epidemiology, prevalence of a disease in a statistical population is defined as the total number of cases of the disease in the population at a given time, or the total number of case in the population, divided by the number of individuals in the population (Kenneth et al2012)
Risk factors: Is a variable associated with an increased risk of disease or infection .Sometimes, determinant is also used, being a variable associated with either increased or decreased risks (Cutler, 2005).
Clinical diagnosis: is a diagnosis made on basis of knowledge obtained by medical history and physical examination alone, without benefits of laboratory test or x-rays fills (Mosby et al 2009)
Candidiasis: infection of the skin or mucous membrane with any species of Candida usually C. albicans .The infection is usually localized to the skin, nail, mouth vagina and bronchi or lung but many invade blood stream .It is a common infection of the GIT only becoming a problem when it multiply excessively and invade local tissues .Growth is encouraged by a weakened immune system as AIDS or with prolonged administration antibiotics. 
2.3. Urinary tract infections 
Urinary tract infection (UTIs) is one of the most common bacterial infections encountered by clinicians in developing countries .Urinary tract infections are dominated by Escherichia coli, accounting for 70 to 90% of all infection in both children and adult. A urinary tract infection is an infection involving the organs that produce urine and carry it out of the body. These structures include the kidneys, ureters (long, slender tubes connecting the kidneys with the bladder), bladder and urethra. Doctors often divide urinary tract in two types, lower tract infections and upper tract infections( Manges, et al 2006)
Lower tract infections - Infection of the bladder is called cystitis (bladder infection). Bacteria normally found in the intestine are the main cause of lower urinary tract infections. These bacteria spread from the anus to the urethra and bladder, where they grow, invade the tissue and cause infection. Upper tract infections - These involve the ureters and kidneys. These infections are called pyelonephritis or kidney infections. Upper urinary tract infections usually occur because bacteria travel up from the bladder into the kidney. Sometimes, they occur when bacteria travel from other areas of the body through the bloodstream and settle in the kidney ( Mange’s, et al 2006).
There are about 8 million cases of urinary tract infections diagnosed each year in the United States. Pregnant women are affected more often than non-pregnant, especially sexually active women, because sexual intercourse can cause bacteria to spread upward into the bladder. Also, the use of contraceptive diaphragms and spermicides may change the normal bacterial environment around the urethra and make infection more likely. In pregnant women, temporary changes in the physiology and anatomy of the urinary tract make expectant mothers prime candidates for cystitis and pyelonephritis. Kidney and bladder infections can cause a serious risk to pregnant women and their unborn children, because they increase the risk of premature contractions or delivery and sometimes death of the fetus or newborn infant. (Manges, et al2006).
2.4.Importance and epidemiology

The epidemiology of UTIs during childhood varies by age, gender, and other factors. The incidence of UTIs is highest in the first year of life for all children (1%) but decreases substantially among boys after infancy. Estimates of UTI incidence among infant boys have varied in different populations, likely due to factors such as circumcision, which has been associated with a reduction in risk of UTI as discussed below. Another issue affecting estimates of incidence is the increased recognition of UTI as a potential source of febrile illness in young children. Screening studies in emergency departments suggest that up to 5% of children under the age of 2 presenting with fever have UTI, and over half of these would have been given alternative diagnoses such as otitis media had the urine not been screened as part of the study . A recent population-based study from Scandinavia reported a cumulative UTI incidence rate of 7.8% for girls  by the age of 7 years, more than twice the estimate of 3% reported by Winberg in the 1960s (WHO, 2010).
2.5Vaginal candidiasis  
It is a very common yeast infection of that vagina .Vaginal candidiasis is caused by fungal microorganism called C.albicans. Vaginal candidiasis may also called vaginal thrust .The fungal yeast that cause most cases of vaginal candidiasis, C. albicans, normally lives in some places in the body such as the mouth and vagina in a certain balance with other microorganism such as bacteria .However, some factors or condition may results in overgrow of Candida albicans and results in vaginal candidiasis (Lippincott et al 2005).
Women at risk for vaginal infections  include those taking strong antibiotic kill bacteria which can alter the balance of microorganism in vagina as well as in the mouth and other places in the body .This can results in proliferation of yeast and vaginal candidiasis ,pregnant women and those with weakened immune system are also more likely to develop vaginal candidiasis and have recurrent bouts of yeast infections .Women with weakened immune system include those with HIV/AIDS or those taking steroids medications chemotherapy which all suppress the immune system. (Williams et al2006).
People with diabetes mellitus are also more likely to develop Vaginal Candidiasis because the elevated level of sugar in the body provide food for yeast and encourage its overgrow ,other people at risk include the very young and old .Vaginal yeast infection also called vulvovaginal candidiasis ,vaginal thrust ,is a disorder characterized by inflammation of the vagina and vulva The inflammation is due to an overgrow of Candida albicans ,a fungus normally presenting normal amounts in the vagina symptoms appear when the balance between the normal   the vagina is lost ,and the C.albicans population other microorganism population especially lactobacillus organism(Lippincott et al2005).
 2.5.1Epidemiology

There are more than 80 species of Candida, but only a few are pathogenic in humans. The commonest cause of candidiasis is Candida albicans, a normal commensal in the mouth and upper respiratory and intestinal tracts. Another common fungus is C. tropicalis. The various species probably have a predilection for different clinical sites for example, C. albicans and C. parapsilosis are the most common causes of endocarditic, while C. tropicalis frequently causes disseminated infections in immunosuppressed patients and many of those with hematological malignancies. C. krusei infects patients with neutropenia and causes diarrhea in children. It is invasive in patients with septicemia. Many other species have been occasionally isolated and have been cultured from a very wide range of environmental sources.
2.5.2.Symptoms of yeast infection in  pregnant women
Itching, bowering, irritation of the vagina, pain with urination, pain with intercourse, vaginal discharge is not always present and may only be present in small amount when present discharge is typically thick and with although the characteristic  may vary in women with yeast infections do not have any symptom of the infection .Some men ,however ,have supported temporally  rashes and bluing sensation of the penis often intercourse  if condoms were not used there appears to be a correlation between the years count and severity of symptoms in vaginal yeast infection  ( Brewer et al).
2.5.3Cause of vaginal candidiasis    
Vaginitis  the most common form of mucosal candidiasis Vulvovavaginal  candidiasis is usually secondary to overgrow of normal flora Candida species in the vagina .Bacteria such as lactobacillus acidophilus balanced Candida and prevent yeast overgrow and pathogenic infection conditions that disrupt the balance of normal vaginal flora include antibiotic ,oral contraceptives ,contraceptives devices , high estrogen levels and immunocompromised  states such as diabetes mellitus and HIV .Another risk factors for vulvovaginal candidiasis may be intrauterine contraceptives devices (Alexander et al2006).
2.6.Pathophisiology 

Candida species are yeast like fungi that can form true hyphae and pseudohyphae for the most part, Candida species are confined to human and animal reservoirs however, they are not frequently recovered from the hospital environment including on food, countertops, air conditioning vents, floors, respirators, and medical personal. They are also normal commensally of disease skin and mucosal membrane of gastrointestinal, genitourinary and respiratory tract. Candida species also contain their own set of well reorganized but not well characterized virulence factors that may contribute for their abilities to cause infection The main virulence factors include the following surface molecules that permit adherence of the organism to other structures (e.g.: human cell ,extracellular matrix) .acid protease and phospholipases that involve penetration and damage of cell envelopes, ability to convert to hyphae form ,with most fungal infections ,host defect also play a significant role in the development of Candida infection. (Yang et al2003).
2.7.Laboratory diagnosis
2.7.1.Wet mount preparation

While  it is often possible to correctly guess the cause of vaginal discharge ,based on history and  physical examination it sometimes useful to use laboratory to confirm a clinical impression .A wet mount is suspension of a small amount of vaginal discharge in a liquid medium .Two liquids are common used ,normal saline and potassium hydroxide .Each host its own unique properties that make it useful in this setting .Normal saline is a physiological solution ,so cell membrane are preserved and vital activities are undisturbed .Saline is best solution for visualizing trichomonas  and the bacteria studding of vaginal epithelial cell known as clue cells.
2.7.2.Urine collection
Urine may be collected using a "clean catch" sample of urine. To achieve this, the area surrounding the opening of the urethra is cleansed and rinsed well. A small amount of urine should then be allowed to fall into the toilet and the rest should be collected midstream in a clean container. Urinalysis should be performed within 15 minutes of collecting the urine sample. If that is not possible, the urine should be keeped at 1-4 0C.
2.7.3.Vaginal swab examination
The term "vaginal swab" is usually used to indicate a type of test performed on a woman's genitals. To perform this test, a medical professional uses a cotton swab to collect a small amount of fluid from the inside of the vagina. From this, he or she can determine whether a woman has certain types of infections or check for the presence of foreign organisms. Once the swab is complete, it is usually sealed inside a collection container for a lab's analysis. A vaginal swab is usually used in gynecological diagnostic procedures. A doctor or other health care professional may use one to investigate a possible sexually transmitted disease (STD). Often, it is also useful in identifying the presence of fungal organisms in the vagina, such as when a woman has a yeast infection Source: CDC, 2004.
 2.7.4. Culture  in Sabouraud's dextrose agar.
Very small inoculums from an isolated candida colony was picked up with a sterile inoculating loop and was suspended in a test tube containing normal human serum (0.3-0.5 ml) by rubbing the inoculated loop against the wall of the test tube. This helps in diluting the pasty colonies by giving the serum turbid appearance. The mixture was incubated at 42°C for 2-3 hrs. A drop of mixture was placed in a clean glass slide and covered with a clean cover slip. This was first examined under a low-power objective to locate the group of cells and later, the presence of germ tube was confirmed under high-power objective of the microscope. Source: CDC,2004.
2.8 Review of past studies
In recent studies done in 2013 a high prevalence of vaginal candidiasis was observed: 42.7%. Of women were at great risk. Vaginal candidiasis affects approximately 75% of women with UTIs. The test was carried out essentially according to the prospective study in Tanzania where he reported a prevalence of 19.9% of VVC infection in women with UTIs in Tanzania. 
The prevalence of candidiasis is usually between 20% and 40% in Kenya (Pham –Kanter et al, 2010).

Previous studies from east Africa have reported a high prevalence of Vaginal Candidiasis and TV; a study among a rural Ugandan cohort in Rakia reported prevalence’s of 3.3% and 24% BV for these infections, respectively.

                                                   3. CHAPTER THREE 

                         3.0. METHODOLOGY
3.1. Introduction
This chapter includes this study: study design, sample size, sampling method, study population, data collection method and procedures, data analysis problem and limitations of the study, Ethical consideration.
3.2.Study design

The study was a cross section prospective study  using quantitative  method  define cross section prospective  design  is a  study that are carried out in short period  and look at a sample of population to see how many people have got a particular diseases and how many have a particular characteristics. Cross section studies provide a description of the population presenting particular characteristics such as age .sex, gender, abdication, and residence (De vows et al2001).
3.3.Target population

The study was conducted on pregnant female with age ranging from 15 up to 45 years with urinary tract infections requested for the following samples: vaginal swabs and urine samples attending Gatare health center from August to September 2018.

3.4.Sampling procedure

Convenience sampling method was used, where attending females pregnant patients who will undergo urinalysis test and vaginal swabs analysis will be undertaken in our study.
3.5 Study area
The study was conducted at Gatare Health center in laboratory service department of laboratory. Is one of Health Centre located in zone of Kibogora district hospital in Nyamasheke district in westhern Rwanda.
3.6. Sample size
The sample was taken from pregnant women coming each month at Gatare health center.
The total sample size of 120 among these 87 samples were urine and 33 vaginal swab samples of pregnant women who attend Gatare health center.
3.7.1Inclusion criteria:
 All pregnant women patients with symptoms such as: Itching, bowering, irritation of the vagina, pain with urination, pain with intercourse, vaginal discharge.
3.7.2 Exclusion criteria: 

Any samples contaminated with stool sample was rejected and unlabeled or delayed samples, Data collection was done by using request form. The patient were identified with patient code then their age, sex, and location were noted.

This container was labeled with the patient number 
The vaginal swabs with Normal saline and urine collected were transported in the laboratory of Kigali Teaching Hospital kept in cold accumulator (2-80C) sent to the laboratory for being cultured on SDA ,Germ test tube to identified. 
3.8. Laboratory method
3.8.1. Microscopic examination of urine

i. After urine collection must centrifuged 

ii. Place a drop of urine sediment in the center of the slide 

iii. Position sample on liquid, using tweezers 

iv .At an angle, place one side of the cover slip against the slide making contact with outer edge of the liquid drop 

v. Lower the cover slowly, avoiding air bubbles 

 vi Remove excess water with the paper towel

vii Read by using 10 objective and after 40 objective

3.8.2.Microscopic examination of vaginal swabs

After the vaginal swabs collection must be examined under microscope by using a new slide, add one drop of normal saline (0.9% of NaCl) to the drop of discharge .mix well on the slide. Either of these can result in your contaminating the NaCl bottle with material from the discharge prepare a second slide in the some way using 10 % of KOH  then put a cover slide and examine under microscope by using 10 objective the after 40 objective  in order to find the presence or absence of yeasts. 
3.8.3.Culture  Candida species in Sabouraud’s dextrose agar
After wet mount examination of urine ,if they present yeasts must be cultured  on sabouraud dextrose agar by using a loop to collect sample and put into tube containing SDA and incubate 24hours at 37 degree while the vaginal swabs must be cultured if there is  presence or . Absence of yeasts as the same procedures of urine this culture carried out in laboratory at Kigali Teaching Hospital.
3.8.4. Germ test tube  for C.albicans
1. Put 0.5 ml (12 drops) of human serum in a 10 x 75 mm tube.

2. Make a light suspension of the suspect yeast colonies by touching 1-2 large colonies or 3-4 smaller colonies with a sterile wooden applicator stick      . 
Note: Too large of an inoculums will inhibit germ tube formation.
3. Incubate the tube for 2-3 hours in a 35 - 37°C incubator. 
Warning: Do not over-incubate the tube. Candida tropicalis is may produce pseudo-germ tubes after 3 hours of incubation.
4. Place a drop of the suspension on a slide using a Pasteur pipette and cover slip.

5. Examine the wet mount microscopically for production of germ tubes (long tube-like projections extending out from the yeast cells) the Germ Test Tube carried out in laboratory at Kigali Teaching Hospital.
3.9.Ethical consideration
A written permission was obtained from Kibogora Polytechnic university after the submission and approval of the proposal. The letter was presented at Gatare health centre for permission to collect data. After the permission was obtained from Gatare health centre, we collected data. The research was explained to the participants the aim of the study and after filling the consent forms, samples were then collected from the participants. The names and patient identifications were kept confidential during and after finalization of this study.
4. CHAPTER FOUR

4.0. DATA PRESENTATION AND INTERPRETATION

4.1.Introduction

This chapter contains the demographic data of the study population .The prevalence of vaginal candidiasis; it also illustrates the different observations on results during sample processing laboratory diagnosis for candidiasis. The results from quantitative data are also described with the aid of figures and tables. 

4.2.Sample distribution

This study was conducted  using  types  of  samples  among  women with vaginal candidiasis ,the samples  were vaginal swabs and urine  where the urine was 87 out of 120 and vaginal swabs were 33 out of 120 .
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Figure 4.2.1

This figure above shows that urine was the predominant sample collected where 87( 72.5%)urine samples were collected and vaginal swabs was 33 (27.5%). 
4.3 Wet mount Results


The wet mount showed that positive results were detected in both urine and vaginal swabs as shown in the table below.
4.1 Table  Wet mount results for urine and vaginal swabs 

	Type of sample
	Result
	Number
	Percentage

	Urine


	
	Negative
	83
	69

	
	
	Positive
	4
	3.5

	Vaginal swabs
	
	Negative
	21


	17.5



	
	
	Positive
	12


	10

	Total
	
	120
	100


The table above shows that the out of 87 of the urine samples 83 were negative and only 4 were positive while  21 out of 33 vaginal swabs  were negative and only 12 were positive for the vaginal swab samples compared to 4 of urine samples.

According to the results for both urine and vaginal swabs show the following:

-urine negative were 69% and urine positive were 3, 5%

-vaginal swabs negative were 17, 5% and vaginal swabs positive were 10%

4.4 Culture results on Sabouraud’s Dextrose Agar

The culture results on SDA show that positive were detected in both urine and vaginal swabs as shown below
Table 4.2.positve cultured results for urine and vaginal swabs sample 

	      Type  of                Samples
	Results
	Number
	Percentage

	Urine


	
	Growth
	3
	3.5

	
	
	No Grow
	1
	0.8

	Vaginal swabs
	
	Growth


	12


	10



	
	
	No Growth
	21
	17.5 

	Total
	37
	31.8


Source: Primary data 2018
The table above shows  that out of the 4 positive urine  samples cultured only 3 showed growth while 1 showed no growth and  for  33 of the  vaginal swabs cultured 12 showed growth on sabouraud’s dextrose  agar while21 showed no growth. 

4.5 Germ test tube  results
The germ test tube results showed that there were both C.albicans and Non C. albicans detected in both urine and vaginal swabs as shown below.
Table 4.3 Detection of C.albicans in different types of samples

	   Samples type
	Type of Candida
	Number
	Percentage

	Urine


	
	C.albicans
	2
	1.6 

	
	
	 Non C.albicans
	1
	0.83

	Vaginal swabs
	
	C.albicans

Non C.albicans
	7

5
	5.83
4.16

	Total
	15
	12.4


Source: Primary data 2018
This table above shows that according to specific Germ test tube  out of 3 from urine cultured samples grown on SDA 2(1.6% )were C.albicans while out of 12 of vaginal swabs cultured 7 (5.83%)  were C.albicans .However   5(4.16%)were NonC.albicans from Vaginal swabs and 1 (0.83) from urine samples.

4.6 Prevalence of vaginal candidiasis based on age group (both C.albicans and non C.albicans
The prevalence of vaginal candidiasis for different group compared for samples cultured in sabouraud dextrose Agar and positive as shown below. The prevalence of vaginal candidiasis due to C.albicans among pregnant women with urinary tract infection was 7.5% in 120 samples conducted in the study, the prevalence of vaginal candidiasis due to Non C.albicans was 5.0%. The overall prevalence was 12.5%.
Table 4.4 Prevalence of vaginal candidiasis based on age group

	Age
	Positives results

	Range
	Number
	C.albicans
	Non   C.albicans
	Percentage

	15-24
25-34
35-44
45-54
	3
11
1
0
	        1   

7
                1
                 0
	2
4
                          0

                           0
	        2.5
                        9.16
                         0 .83 

                 0       

	Total
	15
	9
	                          6
	                  12.5 


Source: Primary data 2018
This table above shows the age group 25-34 was the most infected group where 11 (9.17%) had vaginal candidiasis and of these 7 (5.8%) were C.albicans and 4 (3.30%) were non C. albicans. Form the samples also, 1 (1.67%) infection was detected in pregnant woman (35-44age group).

Histogram showing prevalence of vaginal candidiasis based on age group
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The Histogram above shows age group25-34 was the most infected group where 4 had vaginal candidiasis with candida non albicans
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The Histogram above shows age group 25-34 was the most infected group where 7 had vaginal candidiasis with candida albicans

 4.7. Summary of research findings

This study was able to compute the prevalence of vaginal candidiasis in women with urinary tract infections attending at Gatare health center. From the 120 samples, the most collected samples were urine samples (87/120) and rest was vaginal swabs. A wet mount result showed that from the urine samples collected, 2.5% of the samples were positive on direct microscopy while and for the vaginal swabs10% was positive. 

From the culture results, out of the 4 positive urine  samples out of the total 87 samples that were positive for wet mount, 3 (2.5%) showed growth while in 33 of the  vaginal swabs 12 (10%) showed growth  on saboroud’s dextrose  agar. When these samples were detected for presence of C. albicans using specific Germ tube test out of 3 from urine cultured samples grown on culture medium 2 (1.6% ) were C.albicans while out of 12 of vaginal swabs cultured 7 (5.83%)  were C.albicans . However   5(4.16%) were Non C.albicans from Vaginal swabs and 1 (0.83) from urine samples. The age group 25-34 was the most infected group where 11 (9.17%) had vaginal candidiasis and of these 7 (5.8%) were C.albicans and 4 (3.30%) were non c. albicans. Form the samples also, 1 (1.67%) infection was detected in pregnant woman (35-44age group).

The prevalence of vaginal candidiasis due to C.albicans among women with urinary tract infection was 7.5% in 120 samples conducted in the study, the prevalence of vaginal candidiasis due to Non C.albicans was 5.0%. The overall prevalence was 12.5%.

5. CHAPTER FIVE

5.0 DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1. Introduction

This chapter highlights the important discussion to research findings, the conclusion and recommendation drawn from the study

5.2.Discussion of research findings

From the study, from the 120 samples, the most collected samples were urine samples (87/120) and rest were vaginal swabs. More urine sample were collected since most of the patients were not comfortable with vaginal swabs but instead opted for urine. However, from the results, it can be seen that vaginal swabs was the better sample since it gave more positive results than urine samples to allow collected. This is in agreement with a study by Rui Fernandes et al, 2010 where more infection were recovered in vaginal swabs than urine (Fernandes et al 2010).
 However it is contradictory to a study by Somansu Basu et al 2003 where urine samples had more recovery of Candida sps than vaginal swabs. The study also established that not only C.albicans was detected but also other species of Candida. Form study, it was established that 7.5% if the infection was due C.albicanswhile 5.0% of the infection was due to non C.albicans. Other studies have shown similar findings where the infection due to C.albicans always dominated in clinical samples (Fernandes et al 2010; Somansu Basu et al 2003; Vinitha Mohandas et al 2011).
The prevalence of vaginal candidiasis due to C.albicans among pregnancy women with urinary tract infection was 7.5% in 120 samples conducted in the study, the prevalence of vaginal candidiasis due to Non C.albicans was 5.0%. The prevalence in Rwanda according to the previous study conducted in 1994 by CDC showed that was 14%. Compared to this study is decreasing because taken measures.
The age group 25-34 was the most infected group where 11 (9.17%) had vaginal candidiasis and of these 7(5.8%) were C.albicans and 4(3.3%) were non c. albicans. An infection was also detected in (35-44) pregnancy women. This could be related to the fact that this age group has higher hormonal variations, sexual activity and rate of pregnancy (Fernandes et al 2010). 
5.3. Conclusion

Form the study, the findings show that the prevalence of vaginal candidiasis in women with urinary tract infection at Gatare health center is 12.5%. The age group 25-34 was the most affected group in the study. Vaginal candidiasis caused by both C.albicans and non C. albicans was detected among the clinical samples and studies need to be conducted to determine the other species of Candida. From the study it can be concluded that the recommended sample of choice is vaginal swabs compared to urine.

5.4. Recommendations

5.4.1. To the Ministry of Health, Rwanda

i. Educate pregnant women on the need for personal hygiene in order to prevent infections in pregnant women as well as putting in place policies for control and prevention of vaginal candidiasis. 

ii. To elaborate education policies about pregnant female hygiene and to encourage pregnant 
females to visit doctors when they suspect as having UTIs in order to reduce the progression to the severity of UTIs

5.4.2. Recommendation to future researchers

i. The same research should be conducted elsewhere in country in order to compare the data to give a broader understanding of the problem. 

ii. A study to investigate the predisposing factors and associated risk factors to vaginal candidiasis should be conducted.

iii. A study should be conducted to determine the different species of Non C. albicans found in clinical specimens in Rwanda.
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APPENDICES

APPENDIX I
PROTOCOLS
A: Wet mount Procedure

The discharge need not be processed immediately, but can wait until you have completed the rest of your exam ,you can’t wait identifinitly through .if the discharge dries completely before ,you can process it the information you obtain  will be less values .Put a small amount of discharge on a microscopic slide make this as small as possible later ,when you view it under the microscope ,it will be spread as thin as a single cell . If you start off with too much discharge ,it will make it harder for you to see the individual structures you need to evaluate ,since you will actually be making two wet mount ,one of normal saline  and one of KOH you can put some discharge on each of two slides. Other prefers to use just a single slide and they put a bit of discharge at each end of the glass slide to keep them separate. In this case, it is important to keep them for enough apart that when you add the solution later there will be no mixing of the NaCl and KOH.
Add one drop of normal saline (0.9% of NaCl) to the drop of discharge .mix well on the slide .This is the slide you will use for identifying trichomonas and bacteria vaginosis (BV) .The drop of NaCl should fall freely to the slide .Avoid touching the dropper to the slide, or touching the dropper to the slide before the dropper is released from the dropper. Either of these can result in your contaminating the NaCl bottle with material from the discharge prepare a second slide in the some way using 10 % of KOH .This is the slide you will use to identify yeast .As you are mixing the KOH with the discharge you may notice an unpleasant amine smell. This is called a positive “Whitt test “and indicate the presence of bacterial vaginosis. Place glass cover slip over glass slide removes any excess fluid with tissue paper. 

In order for the KOH to be effective in dissolving the cell membrane of everything except yeast, you need to allow sometime .A minute or two may be enough if you are in hurry you can speed the process and the glass slide with match, the elevated Temperature will speed the dissolving process    and the glass slide cools quickly enough .That you can place it under microscope as soon as you finish heating it. Do not warm the saline slide as you will stop flagella movement and coagulate the proteins of the strictures you are trying to identify.  
B: Urine processing and storage

Before collecting a urine sample, a woman or girl should use a clean cotton ball moistened with lukewarm water to cleanse the external genital area. Gently separating the folded skin (labia) on either side of her vagina, she should move the cotton ball from the front of the area to the back. After repeating this process several times, using a fresh piece of cotton each time, she should dry the area with a clean towel.

To prevent menstrual blood, vaginal discharge, or germs from the external genitalia from contaminating the specimen, a women release some urine before she begins to collect her sample. A urine specimen obtained this way is called a midstream clean catch. I would agree with Max, in urine there are two significant processes that must be stopped. One is direct bacterial degradation of the metabolites, the other is enzymatic hydrolysis. NaN3 is a good way of preventing bacterial degradation, although -80 C should be sufficient for short to moderate storage. -80 C should also slow enzymatic degradation to a minimum, though if you have certain metabolites in mind you may be able to chemically inhibit the specific enzymes with a careful literature search. May 21, 2013.One has to be careful with acidification of the sample. It certainly helps preservation (Hellstrom et al 1999) but strongly acidic (or alkaline) conditions can alter functional groups of metabolites. Urine is a rather complex matrix so you need to consider carefully the metabolites of interest then decide if acidification is suitable.
Storage:

Add sample collection (protease inhibitor) solution (see above) If possible, process samples immediately (refrigerate at 4 °C).If the urine samples cannot be processed immediately, the samples should be frozen at -80 °C (NOT -20 °C). (See Note 3)50 ml of urine samples are aliquoted in 50 ml tubes and stored at -80°C as soon as possible after collection. His direct examination of a clinical specimen is the most rapid, cost-effective diagnostic aid in the laboratory. Microscopic examination of a sample is used to identify the motility and morphology of microorganisms, fungal elements, protozoan trophozoites, and helminthes eggs and larvae. The visual examination assists the laboratory and the clinician in quickly identifying the causative agent of infection so treatment may begin. Proper sample collection is important in diagnosing infection. Samples may be treated with potassium hydroxide (KOH) to enhance the recovery of fungi or stained with iodine to enhance the recovery of trophozoite nuclei and vacuoles. Wet mount samples may be obtained from various clinical sites and sources. This article should answer your questions about specimen collection, common causes of infection, and the enhancements used in examining the specimenVaginal wet mounts aid in the diagnosis of vaginitis, which is caused by a variety of organisms. Patients with vaginitis may present with vaginal discomfort, itching, discharge, dysuria, or a foul odor. Proper diagnosis and treatment of vaginitis can prevent the onset of a more serious infection. The examination of vaginal secretions lends to the recovery of organisms causing infection and allows for more accurate treatment regimens
C: Germ test tube
 Germ test tube for c.albicans Serum-human venous blood will collected and allowed to fully clot. The specimen was placed vertically in a test tube rack to speed up the clotting action. After clotting the specimen was placed in a centrifuge machine at 3000 rpm for 5 min.

     

Using a Pasteur pipette disperse 3 drops of fresh pooled human serum into the tube.
With a sterile wooden applicator stick lightly touch yeasts colonies and place the stick into the serum, discard the stick a discarded container.
Incubate the test tube at 35 oc-37oc for 2-3 hours.
Place a clean cover glass over the specimen on a clean microscopic slide.
Place a clean cover glass over the suspension and then examine it with a microscope using the 10x and 40x to confirm the presence of or absence of germ tubes.
                                                           APPANDIX II

                                                REAGENTS

Normal saline (0.9% of NaCl)
Potassium hydroxide (10 % of KOH)
Sabouraud`s dextrose agar (mycological peptone: 10.0gm/l,Dextrose:40gm/l,Agar:15.0gm/l
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