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ABSTRACT

The research entitled Seroprevalence of Toxoplasmosis gondii infection among pregnant women attending Gitwe hospital was carried out in Ruhango district .Toxoplasma gondii is an obligate intracellular protozoan which is globally distributed and is a major optimistic pathogen among person whose immunity is compromised. The infection is acquired mainly through ingestion of food, water or contaminated soil with oocysts that have been shed by cats or through eating undercooked or raw meat that is contaminated by cysts. The objective of the study was intended to determine the seroprevalence of the Toxoplasma gondii infection among the pregnant women attending Gitwe hospital who are aged 21 and above years. To determine the prevalence of Toxoplasma gondii among pregnant women based on age group and also to determine the prevalence of Toxoplamagondii among pregnant women based on the trimesters. This study was a retrospective involving pregnant women aged 21 years and above who were attending Gitwe hospital. The study carried out from March to June 2019 at Gitwe hospital. Out of 162 pregnant women attending Gitwe hospital 14(8.7%) among them were infected by Toxoplasma gondii infectionand the prevalence was 14(8.7%) where overall T.gondii seroprevalence including both IgM and IgG were positive due to  the agglutination test used to identify were combined for both IgG and IgM so the test showed immediately the infected pregnant women, our study also considered about trimester and in which trimester pregnant women are more infected .Then results showed that in second trimester is where pregnant women are likely to be infected, according to the findings showed that in second trimester is highest than others trimesters where the results found are13(18.5%) out of 70 participants. Results also showed that the most infected group age was found between the age of 29-36 with the prevalence of of 10 (14.2%). The results found in this study contribute a lot to give the information of T.gondii and its  prevalence and therefore we suggest that pregnant women  get informed  about  Toxoplasmosis  gondii infection  is one of the disease that associate pregnant women. And it will better to emphasize the screening of   T. gondii at Gitwe hospital in order to treat the infected participant early that can make its prevalence to be reduced.



DEDICATION

UWANYIRIGIRA Françoise and UWINGABIRE Bernard  with pleasure, we dedicated this study to :
Almighty God,
Our family,
Our parents,
Brothers and sisters.








[bookmark: _Toc17585871]ACKNOWLEDGMENT
We dedicate this dissertation to our parents without leaving behind those who supported our academic success in a variety of means and capacities.
The completion of this dissertation is a concerted effort of a number of people and would never have been achieved without their support, contribution, and encouragement that we entirely depended upon.
First and foremost, we would want to thank God the almighty for his guidance, unfailing love, and protection. Our sincere and heartfelt gratitude goes to Kibogora Polytechnic for having equipped us with that undoubtedly leave a profound impact for the rest of our lives and enable us to seek and pursue our life goals and dreams.
We are heavily indebted and want to extend deep appreciation to our supervisor NIYIBIZI Jean Baptistefor his motivation, outstanding contribution, guidance, and patience despite his limited time and a tough schedule. 














TABLE OF CONTENTS
DECLARATION	i
ABSTRACT	ii
DEDICATION	iii
ACKNOWLEDGMENT	iv
LIST OF TABLE	vii
LIST OF FIGURES	viii
ABBREVIATIONS	ix
CHAPTER I: GENERAL INTRODUCTION	1
1.0	Introduction	1
1.1Background	1
1.2 Problem statement	1
1.3 OBJECTIVES	3
1.3.1 Overall objective	3
1.3.2 Specific Objectives	3
1.4 RESEARCH QUESTIONS	3
1.5  SIGNIFICANCE OF THE STUDY	3
1.5.1 Personal interest	4
1.5.2 Scientific and academic interest	4
1.5.3Socio-economic	4
1.6 LIMITATIONS OF THE STUDY	4
1.7 SCOPE OF THE STUDY	4
1.7.1 In time	4
1.7.2 In  space	4
1.7.3 In domain	4
CHAPTER II: LITERATURE REVIEW	5
2.1DEFINITION OF KEY TERMS AND CONCEPTS	5
2.0 INTRODUCTION	5
2.2 Epidemiology	5
2.3Taxonomic Classification	6
2. 4 Form of Toxoplasma gondii	7
2.5 Clinical Manifestations	7
2.6 Symptoms of acute ocular toxoplasmosis	7
2.7 Transmission	8
2. 8 Pathogenesis	10
2.9. Host Defenses	10
2.10 Laboratory diagnosis	11
2.11 Treatment	11
2.12. Control	11
CHAPTER III: METHODOLOGY	13
3.0    Introduction	13
3.1    Research design	13
3.2    Study area description	13
3.3    Target population	13
3.4       Sample Size Determination	13
3.6    Data analysis procedure	14
3.7    Ethical consideration	15
CHAPTER FOUR: RESEARCH FINDINGS AND DISCUSSION	16
4.0. Overview	16
4.1. Results of study	16
4.2. DISCUSSION	19
4.3 SUMMARY OF FINDINGS	21
CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS	22
5.1. Conclusion	22
5.2. Recommendations	22
REFERENCES	23
APPENDICES	26



LIST OF TABLE
Table 1:Taxonomic parasite classification	6
Table 2:Frequency of toxoplasma gondii among pregnant women attending Gitwe hospital	16
 Table 3:Frequence of toxoplasma gondii among pregnant women attending Gitwe Hospital  based on age group	16




















[bookmark: _Toc17585873]LIST OF FIGURES
Figure 1:Form of Toxoplasma gondii	16
Figure 2:Toxoplasma gondii life cycle	18
Figure 3:This column diagram showed the Prevalence of toxoplasma gondii among pregnant women attending Gitwe Hospital	26




















[bookmark: _Toc462952507][bookmark: _Toc17585874]ABBREVIATIONS
[bookmark: _Toc17314784][bookmark: _Toc17315331][bookmark: _Toc17315589][bookmark: _Toc17585675][bookmark: _Toc17585875]HIV: Human Immunodeficiency Virus
T.godii: Toxoplasma gondii
AIDS: Acqured Immunodeficiency Syndrome
MAT: Modified Agglutination Test
DNA: Deoxyribonucleic Acid
US: United State
NACL: SodiumChoride
µL: Micro Litter
µg/ml: Microgramme Per Milli Litter
PCR: Polmerase Chain Reaction
ARV: Anti –Retral Virus
Hn: Host Cell Nucleus
Cw: Cyst Wall
Dz: Degenerates
Bz: Bradyzoit
%: Percentages
MS WORD: Microsoft Word
MS EXCEL: Microsoft Excel
WWW: Word Wide web
ELISA: Enzyme linked immune assay




28

[bookmark: _Toc17585676][bookmark: _Toc17585876]CHAPTER I: GENERAL INTRODUCTION
1. [bookmark: _Toc462952509][bookmark: _Toc459327919][bookmark: _Toc459259997][bookmark: _Toc17585877]INTRODUCTION
[bookmark: _Toc462952510][bookmark: _Toc459327920][bookmark: _Toc459259998][bookmark: _Toc458561513][bookmark: _Toc458561213]In this chapter presents, the problem statement, background, objectives of the research, research questions, justifications, the significance of the study, and the scope of the study.
[bookmark: _Toc17585878]1.1BACKGROUND
Toxoplasmosis disease is caused by Toxoplasma gondii an obligate intracellular protozoan parasite. The most common mode of transmission of the disease to humans is through ingestion of the oocyst of the parasite after the cleaning of an infected cat litter box. Other routes of transmission include ingestion of the parasite in contaminated soil, water, and raw meat. Additionally, the disease can be transmitted from mother to child during pregnancy. Approximately 1/3 of the population globally is infected with T. gondii. High prevalence of the disease has been reported in pregnant women and women of reproductive age in general in Latin America, Eastern and central Europe, Middle East, South East Asia, and Africa. In China, however, the prevalence of T.gondii among pregnant women was less than 10%. In Africa, the prevalence rate reported was as high as 92.5%. Majority of the pregnant women are chronically infected, and many of them acquired the infection during pregnancy. Women who have the infection during pregnancy are at risk of infecting the fetus.(Dubey, 2017)
Transmission from mother to child is high when the mother acquires the infection in the 3rd trimester of the pregnancy and lowers if the infection is acquired by the mother during the 1st trimester of the pregnancy. However, if the parasitic infection is transmitted to the fetus in the 1st trimester, then the outcome is more likely to be more tragic which may include abortion as compared to the 3rd trimester (Zemene, 2016)
[bookmark: _Toc462952511][bookmark: _Toc459327921][bookmark: _Toc458561514][bookmark: _Toc458561214][bookmark: _Toc17585879][bookmark: _Toc458561515][bookmark: _Toc458561215]1.2 PROBLEM STATEMENT
[bookmark: _Toc462952512][bookmark: _Toc459327922][bookmark: _Toc459259999][bookmark: _Toc458561520][bookmark: _Toc458561220]Globally T. gondii infections are common, including in the UK but it is rarely reported because in many cases, the disease does not manifest symptoms. Approximately, about 350 cases are reported in the United Kingdom annually. However, the actual numbers of the infection could be as high as 350,000 (Flegr, 2014). It is estimated that approximately 1/3 of the population in the UK will be infected by the T. gondii at some point in their life; however, many people will not  notice they are infected. The latent prevalence of T.gondii infection has a wide geographical variation. Studies done in Latin America, Asia and Africa have reported between 30 to 70 percent in prevalence range. In the USA, the prevalence range is between 30 to 42 percent (Dubey, 2008)
The prevalence of Toxoplasma infection in developing countries in a study of 850 healthy children that is 550 newborns and 300 aged 6 months to 14 years in Santiago, Chile. In 49% of the serum sample in children at birth, zero percent at 6 months, two percent at 1 year, 10 percent at 2 years, 22 percent at 4 years and 32% at 6 years of age and finally 48% at 7 to 14 years (Flegr, 2014)
In developed countries, Toxoplasmosis infects approximately 30 to 50% of the population making it a global health hazard. The long presence of the parasite in the tissues of many of the infected individuals can be considered to be asymptomatic in many cases. The asymptomatic infections have in many cases lead to the development of the human pathologies (Flegr, 2014)
In the studies done in Africa specifically in Sudan, Burkinafaso and Cameroon showed that 25.3%, 34.1% and 70% of the women who are pregnant had anti-T.gondii antibodies. In the southwest, Ethiopia had 83.6% and central Ethiopia had 86.4 seroprevalences among the pregnant women.  If left untreated this infection causes spontaneous abortions, low birth weight in babies, congenital deformities and death of the fetus in the uterus also known as intrauterine deaths. The infection is also associated with human immune deficiency virus/acquired immunodeficiency syndrome (Hung, 2007).
In Rwanda, among the pregnant women and especially those living with HIV the burden and risk factors for toxoplasmosis gondii infection is a serious threat to public health. In a study done with 384 pregnant women as participants, the overall T. gondiiseroprevalence was 12.3% of the 384 women participating in study 37 that is 9.6% were positive for anti-T gondii specifically IgG antibodies which is an indicator of the previous infection and 15 that is 3.9% had a positive IgM result which indicates recent infection (Murebwayire, 2014).
Therefore, the study was designed to find out the seroprevalence of toxoplasmosis  gondii infection among pregnant women attending Gitwe hospital .The study included women at age 21 and above who attended Gitwe hospital from March  to June 2019 whose screening records were  available at Gitwe hospital.
[bookmark: _Toc17585880][bookmark: _Toc462952513][bookmark: _Toc459327923][bookmark: _Toc459260000][bookmark: _Toc458561521][bookmark: _Toc458561221]1.3 OBJECTIVES
[bookmark: _Toc17315595][bookmark: _Toc17585881]1.3.1 Overall objective
[bookmark: _Toc462952514][bookmark: _Toc459327924][bookmark: _Toc459260001][bookmark: _Toc458561522][bookmark: _Toc458561222]The aim of the study was to determine the seroprevalence of Toxoplasma gondii infections among pregnant women attending Gitwe hospital.
[bookmark: _Toc17315596][bookmark: _Toc17585682][bookmark: _Toc17585882]1.3.2 Specific Objectives
[bookmark: _Toc462952515][bookmark: _Toc459327925][bookmark: _Toc459260002]1. To determine the seroprevalence of toxoplasmosis gondii infection among pregnant women attending Gitwe hospital.
2. To determine the seroprevalence of toxoplasmosisgondii among pregnant women attending Gitwe hospital according to age.
3. To determine the seroprevalence of toxoplasmosis gondii among pregnant women attending Gitwe hospital, according to trimester.
[bookmark: _Toc17585883]1.4 RESEARCH QUESTIONS
What is the prevalence of toxoplasmosis gondii among pregnant women attending Gitwe hospital?
[bookmark: _Toc462952517][bookmark: _Toc459327927][bookmark: _Toc459260004][bookmark: _Toc458561525][bookmark: _Toc458561225][bookmark: _Toc17585884]1.5 SIGNIFICANCE OF THE STUDY
[bookmark: _Toc462952518][bookmark: _Toc459327928]Women of 18 years and over who are pregnant attending antenatal care at four clinics in Kigali City, between April and August 2014 were screened for IgG and IgM antibodies against T. gondii using the ELISA technique. There HIV status and CD4 cell count were obtained from their medical records in the hospital files. Participants were also interviewed with predetermined behaviors that predispose individuals to T. gondii infection. 
In a study done with 384 pregnant women as participants, the overall T. gondii seroprevalence was 12.3% of the 384 women participating in study 37 that is 9.6% were positive for anti-T gondii specifically IgG antibodies which is an indicator of the previous infection and 15 that is 3.9% had a positive IgM result which indicates recent infection (Murebwayire, 2014). These results are from a city which has a small number of rodents, therefore, we consider to determine the seroprevalence of toxoplasmosis gondii among pregnant women in Gitwe hospital. In this location, people live with cats which are the definitive host of Toxoplasmagondii. This study will help reduce the mortality and morbidity of the seroprevalence among pregnant women attending Gitwe hospital.
[bookmark: _Toc17315599][bookmark: _Toc17585885]1.5.1 Personal interest
[bookmark: _Toc462952519][bookmark: _Toc459327929]This topic was chosen because the knowledge on Toxoplasma gondii is not well known in Rwanda. This information gap can lead to other burden and complications. This study will help understand the signs, symptoms, diagnosis, prevention and even treatment of the infection.
[bookmark: _Toc17315600][bookmark: _Toc17585886]1.5.2 Scientific and academic interest
[bookmark: _Toc462952520][bookmark: _Toc459327930]This study will help other researchers to continue about and to teach it
[bookmark: _Toc17315601][bookmark: _Toc17585887]1.5.3Socio-economic
[bookmark: _Toc462952521][bookmark: _Toc459327931][bookmark: _Toc459260005][bookmark: _Toc458561526][bookmark: _Toc458561226]This study will be important in both social and economic skills because at the end of our research we will help those who will ready to acquire their knowledge about Toxoplasma gondii so they will be able to prevent it.
[bookmark: _Toc414465899][bookmark: _Toc17585888]1.6 LIMITATIONS OF THE STUDY
[bookmark: _Toc17585689][bookmark: _Toc17585889]In this study we did not assess associated risk factors such as, having cats and consuming meat and uncooked vegetables in the living homes of infected pregnant.
[bookmark: _Toc17585892]1.7 SCOPE OF THE STUDY
[bookmark: _Toc462952522][bookmark: _Toc459327932][bookmark: _Toc17585893]1.7.1 In time
[bookmark: _Toc462952523][bookmark: _Toc459327933]This study was conducted from March to June 2019.
[bookmark: _Toc17585894]1.7.2 In space
This study was conducted in Gitwe Hospital.
[bookmark: _Toc462952524][bookmark: _Toc459327934][bookmark: _Toc17585895]1.7.3 In domain
This study was done in the domain of serology 




[bookmark: _Toc17585896][bookmark: _Toc414465903]CHAPTER II: LITERATURE REVIEW
[bookmark: _Toc17585897]2.1 DEFINITION OF KEY TERMS AND CONCEPTS
Cyst : is the thick-walled dormant form of many organisms (Valentini, 2016).
Immuno compromised: a state in which the immune system is suppressed or not functioning properly.( Hou,2010)
Oocyst : the egg form of the toxoplasmosis organism (Howe, 2011)
Protozoan:  a single-celled, usually microscopic,organism (Dubey, 2017)
Toxoplasmosis:is an infectious disease caused by the one-celled protozoan parasite Toxoplasmagondii. Although most individuals do not experience any symptoms,the disease can be very serious, and even fatal, in individuals with weakened immune systems.( Denkers,2015)
Toxoplasma gondii: is an obligate, intracellular protozoan that causes the disease called Toxoplasmosis (Grant, 2016)
[bookmark: _Toc414465902][bookmark: _Toc17585898]2.0 INTRODUCTION
At around 100 years ago, scientists discovered Toxoplasma gondii parasite and named it at around 1909. The parasite was first identified in tissues of infected infants in the year 1939, and before then, its benefits were still unknown. T. gondii parasite is known to infect any warm-blooded animals according to a specific antibody test that was performed in 1948 in a Sabin-Feldman dye test. It is the most parasitic organism worldwide with its distribution also detected in humans. Patients with acquired immune deficiency died due to the presence of the parasite. Felid is the definitive hosts for T. gondii and during the environmentally resistant stage (oocysts), is excreted in the feces of infected cats. The contamination of the sea with T. gondiioocysts is the most common infection that occurs in marine wildlife such as sea otters. Humans must ensure proper hygiene is maintained since; there is no vaccine that has been discovered to prevent toxoplasmosis (Dubey, 2017)
[bookmark: _Toc462952528][bookmark: _Toc459327938][bookmark: _Toc459260009][bookmark: _Toc17585899]2.2 Epidemiology
Toxoplasmosis disease is caused by the parasite protozoan also known as the toxoplasma gondii. Between 20% to 90% of the world’s population in various countries and states has been infected with Toxoplasma parasite. Infection occurs through congenital or acquired and it mostly occurs in regions that experience hot and humid climatic conditions. In pregnant women, the disease may cause serious implications to the mother and severe consequences to the fetus. In expectant mothers, the rate at which the disease is transmitted to the fetus is usually 10% to 15% during the first trimester and the percentage rate increases in the subsequent trimesters. Thus, during the early trimesters, it's rare for maternal infections to be transmitted to the fetus as it is in the last trimesters of pregnancy. However, when fetal infection occurs during the early trimesters, it leads to more severe consequences than when the infection occurs in the late trimester.
Infants infected with toxoplasmosis may not show any clinical signs at birth but later in life, the children are likely to experience mental retardation and chorioretinitis. More so, when infection occurs to the mother during the early trimester, the mother may experience stillbirth, spontaneous abortion, or overt disease. Infection that occurs during the late trimester may not show any symptoms in the neonate and it’s difficult for one to recognize it. Women with habitual abortion (18.5%) are more likely to experience maternal toxoplasmosis that eventually leads to spontaneous abortion as compared to the normal pregnancy (5.9%) (Elmore, 2010)
[bookmark: _Toc17585900]2.3Taxonomic Classification
[bookmark: _Toc17586461]Table 1: Taxonomic parasite classification
	Kingdom
	Protista

	Subkingdom
	Protozoa

	Phylum
	Apicomplexa

	Class
	Sporozoasida

	Order
	Eucoccidiorida

	Family
	Sarcocystidae

	Genus
	Toxoplasma

	Species
	Toxoplasma gondii



(Diaz, 2009)
[bookmark: _Toc462952530][bookmark: _Toc17585901]2. 4 Form of Toxoplasma gondii
[bookmark: _Toc17586484]Figure 1: Form of Toxoplasma gondii
[image: ]
Figure: Cyst of Toxoplasma gondii  using electronic microscopy(Sibley et al, 2008)
[bookmark: _Toc462952531][bookmark: _Toc459327941][bookmark: _Toc459260012][bookmark: _Toc17585902]2.5 Clinical Manifestations
[bookmark: _Toc462952532][bookmark: _Toc459327942][bookmark: _Toc459260013]Toxoplasma gondii does not produce clinical signs even when it parasitizes both definitive and intermediate hosts. The symptoms, however, are depicted in humans especially those patients with acquired immune deficiency syndrome, immune suppressed individuals and the children who have acquired the infection through congenital means.(Luft,2010)Immunocompetent individuals experience rare symptoms of postnatal acquired infections and the disease is may be generalized or rare in such individuals. The lymph nodes that are infected are painless and discrete with the infection resolving spontaneously for weeks or months (Vidale,2005).In congenitally infected children, toxoplasmosis displays a wide range of symptoms in a nonspecific manner that can be quite severe. Some of the symptoms displayed include the feeling of epileptic, anemia, blindness, mental retardation, jaundice, chorioretinitis, pneumonia, and encephalitis. It is very rare for infected patients to acquire complete recovery.
[bookmark: _Toc17585903]2.6 Symptoms of acute ocular toxoplasmosis
[bookmark: _Toc462952533][bookmark: _Toc459327943][bookmark: _Toc459260014]A person with toxoplasmosis may display the following symptoms
•     Pain in the eyes
•    Blurred vision
•    Reddish eyes
•    Photophobic and fear of light
•    Teary eyes
The disease of the eyes may display itself later in life and may cause severe damage to the retina.   For a person with a weak immune system, the progressive damage of the retina may lead to vision loss, and the patients may develop the risk of central nervous system disease, lesions in the brain, retinol choroiditis, and pneumonitis. 
[bookmark: _Toc17585904]2.7 Transmission
[bookmark: _Toc462952534]Toxoplasmosis may be transmitted in four major ways which include; physical contact with the feces of an infected cat, eating the rodents or birds that are already infected with T.gondii, cats. When one ingests the food, the organism reproduces in the intestine of the cat and replicates as millions of eggs that are known as oocysts. The cat feces excreted for up to an approximate of two weeks contains the oocysts (Dubey, 2001)
24 hours after being excreted in warm and cold climates, the oocysts are not capable of producing infection. For a period of one year, the oocysts remain infective in the water and moist soil. When humans come in contact with the water or moist soil or accidentally ingest the oocysts such as eating unwashed vegetables, they become infected. They may also get infected when changing the cat litter, working in the garden or playing with contaminated soil. Fruits that are irrigated using untreated water that is contaminated May also pass the infection to humans and many other reasons (Pereira, 2010)
Another way through which human beings may be infected with toxoplasmosis is through eating raw food or uncooked meal.   Animals such as cattle and sheet become carriers of the disease when they pass through the areas that are contaminated with cat feces so when humans eat the meat of this animal raw or undercooked, the walls of the cysts that exist in animals is broken down in the human body and one becomes infected with the disease. Cooking the meal well or freezing it helps to kill the encysted organism in the body of the animal hence infections cannot occur (Hide, 2016)
Person to person transmission is the only direct way and it usually occurs during pregnancy from the mother to the fetus. The transmission of the infections happens mostly when the mother is in the active or acute stage of infection because, during this time, the organisms circulate actively in the mother's blood. Infection from the mother to the father occurs in one-third of pregnant women with active infections.  Infections that occur to pregnant women who are six months in conception are dormant hence the infection cannot be passed on to the fetus. At this time, the organism forms thick-walled cysts in the tissues of the body. It is rare for the infection to reactivate in healthy individuals. Once a woman gives birth to an infected child, she does not pass the infection to the subsequent pregnancies not unless their immune system is compromised such as if the mother has AIDS then the infection will recur. Lastly, the infection may also occur through blood transplant or through the organ transplant with an infected person (Hohlfeld, 2006)
[bookmark: _Toc17586485]Figure 2: Toxoplasmagondii life cycle
[image: https://web.stanford.edu/group/parasites/ParaSites2006/Toxoplasmosis/Images/Toxoplasma_LifeCycle.gif]
(Howe, 2007)
[bookmark: _Toc462952535][bookmark: _Toc459327945][bookmark: _Toc459260016]Toxoplasma gondii parasite exists in 3 major forms; bradyzoites, oocysts, and tachyzoites. Definitive hosts members of the family Felidae produce oocysts. Infection of toxoplasmosis occurs in humans and the intermediate hosts when they are passed in feces and then ingested. After infection, the oocysts develop into tachyzoites which multiply rapidly into trophozoites form of Toxoplasma gondii. The presence of Tachyzoites in pregnant women has a high probability of passing the infection to the fetus.  In the body of a human, the parasite Tachyzoites convert to tissue cysts or bradyzoites by localizing themselves to muscle tissue and CNS. Upon entering a new host, as bradyzoites transform back into tachyzoites especially when contaminated meat is ingested.
[bookmark: _Toc17585905]2. 8 Pathogenesis
[bookmark: _Toc462952536][bookmark: _Toc459327946][bookmark: _Toc459260017]The disease toxoplasmosis in humans always occurs as a result of ingesting tissue cysts in infected meat or eating food that is contaminated with cat feces because the food usually contains oocysts. The oocyte releases sporozoites and the tissue cysts release Bradyzoites which penetrate the intestinal epithelial cells and multiply in the intestines of the human body (Dubey,2001) T.gondii invades the lymphatics and the blood and spreads locally to the mesenteric lymph nodes and to the distant organs. Before organs become severely damaged necrosis occurs in the intestinal and mesenteric lymph nodes. Necrosis develops in many organs of the body including the vital and vulnerable organs such as the eye, the heart, and the adrenals. The extent of the injury is determined in a clinical picture. However, the T.gondii does not display signs of toxicity. The intracellular multiplication of tachyzoites causes necrosis (Altekruse, 2007).
[bookmark: _Toc17585906]2.9. Host Defenses
[bookmark: _Toc462952537][bookmark: _Toc459327947][bookmark: _Toc459260018]The host may recover and acquire immunity from toxoplasmosis after death. Three weeks after the infection occurs, Toxoplasma gondii tachyzoites may localize as tissue cysts in neural and muscular tissues as they disappear from the visceral tissues. Inflammation may follow necrosis. The immune response in the spinal cord and the brain is less effective hence; Toxoplasma tachyzoites takes a longer time in these organs (Porter, 2016)
Some organs such as the eye are chronic infections hence the infection might reactivate locally.  Once reactivation occurs, the tissue cysts would have ruptured periodically during the life of the host. The host immune response destroys the bradyzoites that have been released. Inflammation is triggered by the reaction that occurs in the local necrosis. The infection can subsidize in the immune competent hosts and no local renewed multiplication of Toxoplasma is visible. The key major player in such reactions is the hypersensitivity. The patients who have an immune suppressed body tend to experience a rupture in tissue cysts that leads to the renewal and multiplication of bradyzoites and tachyzoites with possible death from toxoplasmosis. An excessive dose of corticosteroids, anti-lymphocyte serum, and immune suppressive therapies lead to the reactivation of T.gondiiinfection but the cause of cysts rupture is not known.(Dubey,2017)
[bookmark: _Toc17585907]2.10 Laboratory diagnosis
[bookmark: _Toc462952538][bookmark: _Toc459327948][bookmark: _Toc459260019]The laboratory diagnosis of T.gondii is made by serologic tests that occur by the detection of immune globins' antibodies in several weeks after the infection has occurred. Blood samples are examined by a health practitioner to determine the presence of Toxoplasma-specific IgA, IgG or IgM antibodies (Montoya, 2017). The samples of blood may contain living parasite making the process more difficult to be tested. The blood test that measures IgG determines if a person is infected or not. Necessarily, the time of infection should be detected. 
[bookmark: _Toc17585908]2.11 Treatment
[bookmark: _Toc462952540][bookmark: _Toc459327950][bookmark: _Toc459260021]The immune system of humans has the ability to control toxoplasmosis hence individuals infected need not to get any form of treatment. The symptoms of the diseases are usually not noticed since the symptoms appear mild and can go away after taking over the counter medication such as pain killers. Some of the pain killers include Tylenol and ant ibuprofen (Serranti, 2016)
[bookmark: _Toc17585909]2.12. Control
Regular scanning reduces the risk of one developing toxoplasmosis because currently there are no drugs that can cure T.Gondii cysts in the human tissue. One needs to practice the following in order to reduce the risk of the disease. 
Foods should be well cooked up to an internal temperature of 152F/67C in order to kill the cysts. The food should undergo a freezing point of 10.4F to 12C. High level of hygiene should be maintained in the kitchen such as washing kitchen utensils, cutting boards and all the sanitary utensils that come into contact with the raw meat. Pregnant women and children should stay away from household cats and the litter for disposing of cat feces because such contain cysts that may infect them after a period of 24 hours. The cats should be maintained free of infection by cleaning them, feeding them properly with canned or boiled food and discourage hunting. One must also ensure they wash their hands after attending to them and wear gloves during the gardening period (Holland et al, 2002). No vaccine has been currently invented to reduce or prevent infections in humans but extensive research is being done. A live vaccine that is non-persistent is available in Europe and New Zealand to reduce abortion and its effects (Thomas, 2011)
As always said, prevention is better than cure. After handling raw meat, hands should be washed thoroughly with soap and water. Again, the raw meat should not be fed to the cats, until after one has dried and canned the meat if when they should feed the cat. One must ensure that they change the litter boxes and keep the cats indoors. To clean the litter bans, one must immerse them in boiling water using gloves (Blader, 2017)
EMPIRICAL LITERATURE
Seroprevalence of Toxoplasmosis gondii infection among pregnant women in Jimma town in Ethiopia.According to the study of T.gondii among pregnant women in Jimma town Ethiopia, 163 pregnant women tested positive for IgG and only 5 we IgM seropositive. This adds up to 2.5%. Three pregnant women tested positive for both IgG and IgM. From the empirical view, homes that have domestic cats were highly associated with anti T.gondii seropositivity (Doudou, 2014)
Seroprevalence of Toxoplasmosis gondii infection among pregnant women in Kinshasa, Republic Democratic of Congo.781 women were included ranging from a median age of 28 years. From the results, it was determined that 80.3% which total to 627 women tested positive for immunoglobulin and 4.4% of women were positive for IgM. IgG level was high in 13 women, intermediate in 2 women and significantly low in 2 women. Toxoplasma gondii did not display any significant association with assessed risk factors (DoudouYobiet al, 2014).
[bookmark: _Toc17585910]Seroprevalence and risk factors of Toxoplasma gondii infection among pregnant women attending antenatal care in Kigali, Rwanda.The women involved in the study totaled 384 pregnant women. Out of the 384 women, 12.2% of them was studied and 9.6% turned out to be positive for T. Gondii specific antibodies. This is an indication of past infection and 3.9% indicated a recent infection. The important risk factors identified were eating of undercooked food especially meat, drinking of untreated water and eating raw meat. The risk factors led to T.gondii infection (Murebwayire, 2014).

CHAPTER III: METHODOLOGY
[bookmark: _Toc17585911][bookmark: _Toc462952554]3.0    Introduction
This chapter states Research design, study area description, targeted population, sampling technique, sample size, data collection method and ethical consideration.
[bookmark: _Toc17585912]3.1    Research design
The study was retrospective involving pregnant women aged 21 and above attending Gitwe hospital
[bookmark: _Toc17585913]3.2    Study area description
The study carried Out from March to June 2019 at Gitwe hospital. The hospital is a district hospital which is located in the southern province, Ruhango district and Bweramana sector, covering an area of 500 km 2 with a population of 800 hundred people; the staffs of this hospital consists of social workers, nurses, laboratory technologists, doctors, cleaners and drivers.
[bookmark: _Toc17585914]3.3    Target population
All pregnant women who attended Gitwe hospital during the study period were included in the study.
 Inclusion criteria
•    Pregnant women aged 21 and above attending Gitwe hospital.
•    The study considered pregnant women attended Gitwe hospital from March to June 2019
Exclusion criteria
•    Patients who are not admitted in the Laboratory
•    Non-pregnant women 
.   Pregnant women under age of 21
[bookmark: _Toc17585915]3.4       Sample Size Determination
Sample size was calculated from the following formula:

N=
N==266
N=266
Data was collected using a log book where the information was registered
Procedure for toxoplasma gondii testing
Toxoplasmosis diagnosed basically using serologic test. This test measures immunoglobulin G (IgG) which will help determine if a person has been infected. In the case, there is need to estimate the time of infection which is important when it comes to pregnant women a test that measured immunoglobulin M (IgM) was used along with other tests which include avidity test.
In the stained tissues section, observation for the parasite can be done also in the cerebrospinal fluid (CSF) or other biopsy material. These techniques are not used most often due to the difficulty in obtaining specimens (CDC, 2017).
[bookmark: _Toc17585916]3.6    Data analysis procedure
The data analysis determined the number of pregnant women with toxoplasmosis gondii infection and those who do not have toxoplasmosis. MS Word, MS Excel was used to analysis data collected.
[bookmark: _Toc17585917]3.7    Ethical consideration
[bookmark: _Toc11216396]The study was done after getting the ethical permission and approval letters from Gitwe hospital. The Ethical clearance was from Kibogora Polytechnic research, consultancy, and publication committee. The study was retrospective, and after data analysis results communicated to the responsible health workers in the study areas.

[bookmark: _Toc528788458][bookmark: _Toc11216407][bookmark: _Toc17585918][bookmark: _Toc528788459]CHAPTER FOUR: RESEARCH FINDINGS AND DISCUSSION

[bookmark: _Toc11216408][bookmark: _Toc17585919]4.0. Overview
This chapter presents, analysis, interpretation and discusses results and it follows the main theme and objectives. After the description of each of the findings, interpretation was given in the context of the study objective. Tables were used to illustrate and summarize the findings
[bookmark: _Toc528788460][bookmark: _Toc11216409][bookmark: _Toc17585920]4.1. Results of study
[bookmark: _Toc11216410][bookmark: _Toc17315373][bookmark: _Toc17315631][bookmark: _Toc17585921][bookmark: _Toc10832116]4.1.1. Prevalence of toxoplasma gondii among pregnant women
[bookmark: _Toc17586462]Table 2: Frequency of toxoplasma gondii among pregnant women attending Gitwe hospital
	STATUS
	FREQUENCY
	PERCENTAGE%

	POSITIVE
	14
	5.3

	NEGATIVE
	252
	94.7

	TOTAL
	266
	100



[bookmark: _Toc11216411]This table shows positive and negative pregnant women who participated in the referring study where 14 out of 266 patients were positive equal to 5.3%
[bookmark: _Toc17586486][bookmark: _Toc10832117]Figure 1: Bar plot illustrating the Prevalence of toxoplasmosis gondii infection among pregnant women attending Gitwe Hospital
[bookmark: _Toc17586463][bookmark: _GoBack]


Table 3: Frequency of toxoplasma gondii among pregnant women attending Gitwe Hospital based on age group
	Age group
	Positive
	Percentage
	 Negative
	Percentage
	Total

	21-28
	3
	3.5
	79
	96.3
	82

	29-36
	10
	14.2
	60
	85.7
	70

	37-44
	1
	10
	9
	90
	10



[bookmark: _Toc11216412]According to the findings, there was a high number of the prevalence of Toxoplasma sero-positivity rate among pregnant between age of  29-36(14.2) there was a highest prevalence of T. Gondii, while the lower number of the prevalence found between age of 21-28(3.5)and 37-44(10) .
[bookmark: _Toc17586464]Figure 2: Bar plot illustrating the Prevalence of toxoplasmosis gondii infection among pregnant women attending Gitwe hospital based on age group.

	Trimester
	Positive
	Percentage
	Negative
	Percentage
	Total

	1st Trimester
	1
	1.25
	79
	98.75
	80

	2nd Trimester
	13
	18.5
	57
	81.4
	70

	3rd Trimester
	0
	0
	12
	100
	12


 4.1.3. Prevalence of toxoplasmosis gondii infection among pregnant women based on 
Trimester
 
This table showed the women who had the highest seropositive in second trimester while those who had the lowest seropositive is in the first   trimester and the third one.
Congenital transmission as a result of primary infection during pregnancy is higher if the infection is acquired during the third trimester of pregnancy and is lower if the infection occurs during the first trimester. But, congenital infection occurring during the first trimester may result in a higher risk of tragic outcomes, which may include abortion than the infection at the third trimester.
[bookmark: _Toc17586465]Figure 5: Bar plot illustrating the prevalence of T.gondi among pregnant women based on trimesters
[bookmark: _Toc11216413][bookmark: _Toc17585922]
4.2. DISCUSSION
The seroprevalance of T.gondii among pregnant women attending Gitwe hospital was 14(5.3%) out of 266 pregnant women. According to the study done in 2014, in a study done with 384 pregnant women as participants, the overall T. gondii seroprevalence was 12.3% of the 384 women participating in study 37 that is 9.6% were positive for anti-T.gondii specifically IgG antibodies which is an indicator of the previous infection and 15 that is 3.9% had a positive IgM result which indicates recent infection (Murebwayire, 2014). The study showed an overall seroprevalence of anti-T. gondii antibody among pregnant women in Kigali to be 12.2%. This finding was lower than that previously reported in 2014 in Nyarutovu and Ngenda (Murebwayire, 2014). In that sero-prevalence study, 50% of adults had evidence of T. gondii infections. However, the study looked at the total population whereas in the present study, sero-prevalence of infection was confined to the pregnant mothers.  In addition, the observed differences in seroprevalence of anti-T. gondii infection may be due to differences in the two study populations. The present study was carried to rural population in Ruhango district, as opposed to the urban population that was studied at Kigali city by (Murebwayire, 2014).
This is still an important finding since there is a risk of these women transmitting the infection to their unborn child thereby resulting in congenital toxoplasmosis, which is a more severe disease that may not only lead to abortion but also to congenital malformations in the new born. In contrast to developing countries, the prevalence of congenital toxoplasmosis in Africa is largely unknown. Whereas in developed countries congenital toxoplasmosis is preventable by screening of pregnant mothers for infection, this may not be feasible in resource constrained countries in Africa. In the absence of screening of pregnant women, hygienic measures and health education remains the cornerstone of toxoplasmosis prevention strategies for pregnant women.
In the study conducted  at Gitwe hospital,  the highest infected group age was 29-36(14.2) ,our researcher had got differ from the study done by other researchers in different countries such us in Southern Ethiopia where the overall seroprevalenve of  T.gondii in pregnant women the mean age was 23.3(23.9%) and researchers got that there were no significant  risk factors associated with seropositivity in relation with participant’s occupation ,contacts with cats ,consumption of raw material or uncooked meat, vegetable or milk (Jemal, 2018).

However the results are lower than seroprevalence results found in pregnant women in Jimma town was 83.6% because of the difference in sample size design and risk factors. For the study conducted at Gitwe Hospital we did not assess associated risk factors such as, having cats and consuming meat and uncooked vegetables in their living homes of infected pregnant women and this was one of limitation of our study. In Gitwe hospital pregnant women in the group age of 29-36 was found a higher in seropositive Toxoplasma gondii .In the study conducted in Gitwe hospital the study observed the frequency distribution of age of toxoplasmasis in pregnant women with respect to age, where a high number of infected observed was between 29-36(14.2%) years where there were 70 participant among them 10 were infected. And a low number of infected were observed between 37-44 (10%) years where   there was 10participants among them 1 was infected and between 21-28 (3.5) years where there were 82 participants 3 among them were infected.  This may be due to level of participant who is in that age group more of them are in age of childbearing age.

In a study conducted in Cameroun for the pregnant women attending Doulla hospital women’s ages ranged from 20-44 years old with an average of29.9 years; the overall IgG and IgM 
 seroprevalence was 70% and 2.73 % respectively (Junda, 2011)Seroprevalence was significantly high among women who ate raw vegetables (76.39%, P<0.05) and there was a significant trend towards a higher seroprevalence in women who did not have a good source of water (75.58%, P<0.05). This research showed that consumption of raw vegetables and poor quality drinking water are two risk factors associated with Toxoplasma gondii infection (Junda, 2011). There is also a difference to the study conducted in Gitwe hospital where the average of pregnant women at age of 29-36 are the one with a higher seropositive of Toxoplasma was no risk factors considered in our study because of limited facilities and sample size .In a research conducted in Doulla hospital showed that consumption of raw vegetables and poor quality drinking water were among the associated risk factors and results found high in the group age of 36-44(84.2%). There is also a significant meaning to concider about different   trimesters, in a study done at Gitwe hospital where results showed that in second trimester there was a  highest number of seropositiveToxoplasma gondii 13(18.5%) among 70 participants.
In study carried out at Doulla shows that the Prevalance of Toxoplasmosisgondii infection among pregnant women based on gestational indicated that women at first trimester are the ones with high numberofprevalence of Toxoplasma gondiiwith the prevalence of  14(87.5). (Jemal, 2018) and which is differ from the study conducted at Gate Hospital where the  high seropositive found at the second trimester with the prevalence of 13(18.5%).
This study aiming the identification of toxoplasmosis gondii infection among pregnant women attended Gate hospital. The importance of toxoplasmosis prevalence  among pregnant  women  is due not only define  the adequate  of primary attention  measures towards  the susceptible women  but also  establish the correct  therapy  aiming   the reduction  of fetal sequel . Women health care ,especially during  pregnancy ,is of utmost  importance  in public health policies  and the antenatal  provide  the adequate  moment  to the implementation of prophylactic  measures  against maternal fetal transmission  of several  diseases.
From the findings, it is also imperative that further studies on the burden of maternal and congenital toxoplasmosis be carried out in the countrywide in order to advise policy on possible needs of instituting control programmers.  Screening of T. gondii infections during antenatal care should be considered in Rwanda as the main strategy to minimize congenital toxoplasmosis
[bookmark: _Toc414465917][bookmark: _Toc17585923][bookmark: _Toc11216414]4.3 SUMMARY OF FINDINGS
[bookmark: _Toc17585924]In this study seroprevalence of toxoplasmosis gondii infection among pregnant women attending Gitwe hospital was 14(5.3%). where by the prevalence toxoplasmosis gondii infection among pregnant women based on the group age, the high prevalence found in the age group of 29-36 with 10(14.2%) and also the high prevalence of toxoplasmosis gondii infection based on trimesters found on second trimester 13(18.5%).





[bookmark: _Toc17585925][bookmark: _Toc528788463][bookmark: _Toc11216415][bookmark: _Toc17585926]CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS
5.1. Conclusion
According to the results found in the current study the prevalence of T.gondiiinfection among pregnant women attended Gitwe hospital where in 262 participants positive pregnantwomen was 14(5.3%) where IgG and IgM were screened.Thus screening of T.gondii should be emphasize as one of the basis examination in order to treat the infected participant early that can make its prevalence to reduce.
 There is urgent need for screening during antenatal care. Despite the lack of statistical correlation between infection and associated risk factors, preventive measures among pregnant women should be followed to prevent consequences of Toxoplasmosis
[bookmark: _Toc528788464][bookmark: _Toc11216416][bookmark: _Toc17585927]5.2. Recommendations
The results found in this study contribute a lot to give the information of T.gondii and its  prevalence and therefore the we suggest that pregnant women get informed  about  toxoplasmosis gondii infection is one of the disease that associate pregnant women. And it will better to emphasize the screening of   T. gondii at Gitwe hospital in order to treat the infected participant early that can make its prevalence to reduce. The future researcher shouldconduct the research on prevalence of T. gondii and risk factor associated in pregnant women
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Appendix 1:Data Collection Sheet

	S/N
	IDENTIFICATION NUMBER
	AGE
	Trimester
	T.gondii
Positive
	T.gondii
Negative

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	
















Appendix 2:Data Collection Letter 


Appendix 3: Recommendation  letter


FREQUENCY	POSITIVE	NEGATIVE	TOTAL	14	248	262	PERCENTAGE%	POSITIVE	NEGATIVE	TOTAL	5.3	94.6	100	



21-28	Positive	Percentage	 Negative	Percentage	Tatal	3	3.5	79	96.3	82	29-36	Positive	Percentage	 Negative	Percentage	Tatal	10	14.2	60	85.7	70	37-44	Positive	Percentage	 Negative	Percentage	Tatal	1	10	9	90	10	1st Trimester	Positive	Percentage	Negative	Percentage	Total	1	1.25	79	98.75	80	2nd Trimester	Positive	Percentage	Negative	Percentage	Total	13	18.5	57	81.400000000000006	70	3rd Trimester	Positive	Percentage	Negative	Percentage	Total	0	0	12	100	12	image2.png
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