 KIBOGORA POLYTECHNIC
FACULTY OF HEALTH SCIENCES
DEPARTMENT OF BIOMEDICAL LABORATORY SCIENCESPREVALENCE AND RISK FACTORS ASSOCIATED WITH VIRAL HEPATITIS B AND C AMONG IMMUNOCOMPROMISED PATIENTS







Case study: Kibuye Referral Hospital
Period: 2022- 2023
Undergraduate research thesis submitted for partial fulfillment of the requirements for Bachelor’s Degree in Biomedical laboratory sciences at Kibogora Polytechnic
Prepared by:
KAMANYANA Drocelle
REG.NO: 2000463 
NAMES: MUKESHIMANA James
REG.NO: 1900575 
Supervised by:
HITAYEZU Elysée (MSc)

Kibogora, August 2023
[bookmark: _Toc66554635][bookmark: _Toc83317283][bookmark: _Toc86694276][bookmark: _Toc113460970][bookmark: _Toc144289546]DECLARATION
Declaration by candidates
We, KAMANYANA Drocelle and MUKESHIMANA James hereby declare that this is our original work and no duplication of any similar academic work. It has never been submitted to any other institution of higher learning. All materials cited in this paper which are not our own have been duly acknowledged.

Names: KAMANYANA Drocelle
Signature: ……………………………… 
Date …………………………………….
Names: MUKESHIMANA James
Signature: ……………………………………….
Date ……………………………………………
Declaration by the Supervisor
I declare that this work has been submitted for examination with my approval as KP Supervisor.
HITAYEZU Elysée (MSc)
Signature: ………………………………………… 
Date …………………………………………………

[bookmark: _Toc65336474][bookmark: _Toc66554634][bookmark: _Toc83317282][bookmark: _Toc86694277][bookmark: _Toc113460971]


[bookmark: _Toc144289547]ABSTRACT
Globally hepatitis B virus (HBV) is enormous, with 257 million people chronically infected each year and over 880,000 deaths worldwide. In sub-Saharan Africa where is belonging Rwanda, approximately 60 million people are chronically infected with the hepatitis B virus (HBV) and 10. 2 million people chronically infected with hepatitis C virus (HCV). According to WHO reports, HBV infects more than 5% of local population in sub- Sahara and more than 8% in West Africa up to 15% in some areas. This study sought to assess the prevalence and risk factors associated with of viral hepatitis B and C among immunocompromised patients. The study guided with the following objectives: firstly, to determine the prevalence of viral hepatitis B and C among immunocompromised patients, secondly to determine the risk factors that influences viral hepatitis B and C among immunocompromised patients thirdly is to assess the morbidity and mortality of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital. The target population was 1000 from which a sample of 286 selected using Fisher’s formula. The research was to assess prevalence and risk factors that influence viral hepatitis B and C among immune compromised patients and study adopted retrospective study with quantitative and qualitative approach. The data collection instruments used were questionnaires, laptops, pens, and paper.  The main findings of the study highlighted that Prevalence of hepatitis B among immunocompromised patient were 10% where for HIV positive patients were 8%, 1% for pregnant women and 1% for diabetes. While the prevalence of hepatitis C among immunocompromised patients were 9.7%, where 9.7% were HIV positive patients, 0.3% pregnant women and 0.7%of diabetes. The study reported that unprotected sex with infected factor has 4.2% with  p-value of 0.016 for HBV and  4.5% with  0.002 of  p-value for HCV, ear piercing factor  has 3.8% with  p-value of 0.045 for HBV and 4.2% with 0.009 p-value for HCV and living with infected person, has 3.1% with  p-value of 0.036 for HBV and  4.2% with  0.000 p-value for HCV The study concluded that viral hepatitis B and C infections was found to be elevated in patient with weak immune as their body system are not able to eliminate newly infection of those viruses and spread whole body without any hindrance and be trigger to high morbidity and mortality rate of liver cirrhosis and finally recommended that there should be Constant screening of viral hepatitis B and C on those services of immunocompromised patients such pregnant women, in ARV services and diabetic patients.
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[bookmark: _Toc144289559][bookmark: _Toc113460978]CHAPTER ONE: GENERAL INTRODUCTION
[bookmark: _Toc142499717][bookmark: _Toc144289560]1.0 INTRODUCTION
This chapter one is concerned with the background of the study, problem statement, purpose of the study, objective of the study, research question, significance of the study, limitation of the study, and scope of the study about the prevalence of viral hepatitis B and C among immunocompromised patients. 

[bookmark: _Toc142499718][bookmark: _Toc144289561]1.1 BACKGROUND OF THE STUDY
The global burden of hepatitis B virus (HBV) is enormous, with 257 million people chronically infected each year and over 880,000 deaths worldwide (Peter A. Revill, 2022). Generally hepatitis B virus (HBV) and hepatitis C virus (HCV) are the two most common types of viral infections in the liver with approximately 257 million and 71 individuals living with HBV and HCV worldwide, respectively, and as many as 780000 to  HBV- and 400000 HCV-related deaths annually and approximately 10% to 15% of patients with HCV infection are co-infected with HBV (Hong-Quin, 2021).
In developed country such as China, HBV-related deaths account for 63% of deaths from liver cirrhosis and other chronic liver diseases, and 53% of deaths from liver cancer also worldwide hepatitis B (CHB) and chronic hepatitis C (CHC) into more severe liver diseases such as liver fibrosis, cirrhosis, and hepatocellular carcinoma (HCC) (Hong-Quin, 2021).  Also from the report made by USA department of health and human services state that    4 million of people are estimated to be living with hepatitis C in the United States. The actual number might be high, as 4.7 million or even low as 2.5 million and in 2018, around 67% of persons living with hepatitis B infection do not know they have the virus. 850,000 people in the U.S. are estimated to be living with hepatitis B. The actual number may be as high as 2.2 million or as low as 730,000 also in 2018, 51% of persons living with hepatitis C infection do not know they have the virus and also there is 36.5%, 21.1% respectively of newly reported chronic hepatitis C and B infections (OIDP, 2023).
Viral hepatitis C, Globally there is more than 71 millions of people with Hepatitis c virus with the prevalence rate that increased from 1990 to 2010. In Eastern Mediterranean region is where it is highest with the prevalence of more than 2%, North and South America, and even West pacific have the prevalence of less than 1% (Gonzalez, 2021). 
From the study made at country, region, and global levels: a systematic review estimated that both combined prevalence of HBV and HCV infection exceeded 50% in most Asian and African regions (Catharina J Alberts PhD a, 2022). In Europe, according to the report made by Europe Centre for Disease Prevention and Control (ECDC); estimates that around 4.7 million people in the EU/EEA are chronically infected with hepatitis B and 3.9 million with hepatitis C(ECDC, 2022)
In sub-Saharan Africa, approximately 60 million people are chronically infected with the hepatitis B virus (HBV) and 10.2 million people are chronically infected with hepatitis C virus (HCV) (Andrew Scheibe, 2019) and also in Sub Saharan African, the prevalence is ranging between 0.1 up to 17.5%, with some countries such as Burundi and Cameroon that has highest prevalence of 11.3% and 13.8% respectively in the world(Makuza C. , 2019).

The prevalence of hepatitis C virus is not known in whole population of Rwanda but from the studies made concluded that the prevalence of HCV in patients having HIV is to be between 4.3% to 4.7% within the HIV positive patients and 2.6% within pregnancy women (Makuza C. , 2019).
Globally, chronic HBV had prevalence of 257 millions of people infected in 2015, where the West Pacifica and Africa region there is high population infected with around 68% of the cases of infected people while North America has the lowest population.  It’s a bad killer due to globally there is estimation of 29% of cirrhosis related deaths caused by this viral hepatitis c (Amanda&Kwo, 2020).  According to WHO reports, HBV infects more than 5% of local population in sub Sahara and more than 8% in West Africa up to 15% in some areas (Makuza R. , 2019).
And it said that immune compromised host they have also sky-scraping risk of developing chronic viral hepatitis and leads to utmost serious clinical consequences all (Salvatore, Gianì, Russo, Pennisi, & Malandrino, 2019). 
In Rwanda, also the prevalence of this viral hepatitis c is not well known but there is studies conducted within 324360 total of individual from screening test of 24 districts then found that 3.9%(12865) are HBs Ag positive and also the highest prevalence of 4.2% found among old age group, ranging from 35 years up to 45 years old (Makuza R. , 2019).

[bookmark: _Toc142499719][bookmark: _Toc144289562]1.2 PROBLEM STATEMENT OF THE STUDY
Both hepatitis B virus (HBV) and hepatitis C virus (HCV) are global burden viral infections that affect the liver, where both usually cause approximately 257 million and 71 individuals living with HBV and HCV worldwide, respectively, and approximately 780000 HBV- and 400000 HCV-related deaths annually(Hong-Quin, 2021). And are among big killer of viral infection which attacks the liver where they pray the big role world widely to cause significant morbidity and morbidity among the patients with acute to chronic infections, among that deaths there is around 29% cirrhosis death due to HBV in 2017.  Then during acute hepatitis caused by HBV, its viral load is high and ranges between 10000 – 100000 mg/ml and elevated AST and ALT range 1000 – 2000 IU/L and total bilirubin is elevated to. And also it is noted that the chronic hepatitis is most likely to develop from acute hepatitis within patients exposed to younger ages and older ages(Gonzalez, 2021).  

Back to the side of Africa also there is high prevalence rate of this infections compared to both USA and Europe, where the studies made revealed that, both combined prevalence of HBV and HCV infection exceeded 50% in most Asian and African regions with high death rate mostly in old aged or young aged, or persons with immune suppressed factors (Catharina J Alberts PhD a, 2022).

And also coming to  sub-Saharan Africa countries both viral hepatitis B and C viral there is high population of infected people in acute phase and much more population that are approximately 60 million people who are chronically infected with hepatitis B virus (HBV) and 10.2 million people who are chronically infected with hepatitis C virus (HCV)  and this correspond to higher death rate numbers (Andrew Scheibe, 2019)and also in Sub Saharan Africanthe prevalence is ranging between 0.1 up to 17.5%, with marked, countries such as Burundi and Cameroon that has highest prevalence of 11.3% and 13.8% respectively in the world(Makuza C. , 2019).



Also here in Rwanda both of this infection leads to high health problem fact with increase death rate day by day, as from the screening test made reported that 3.9% equal to 12865 persons were positive to HBV then among of them 4.2% as highest prevalence found in older age group ranges between 35 years and 45 years (Makuza C. , 2019).

Then it mention that this infection among the immune compromised patients (old aged group, young aged, existing diseases that are chronic,…) is too dangerous as it results into serious clinical condition of the liver such as cirrhosis and liver cancer then the death after all(Salvatore, Gianì, Russo, Pennisi, & Malandrino, 2019).
Chronic HCV develops within 50 to 85% of patient, while acute HCV accounts for 15% to 20% and more than 2/3 are asymptotic and extra hepatic manifestation are found in 38%. At the complication state, 16% of patients develop cirrhosis with 700000 deaths every year, the risk factor for the patients with HCV chronic infection within age ˃ 40 years, having immune deficiency virus co-infection, immune suppressed stage, obesity, diabetes mellitus(Gonzalez, 2021). And also it mention that in Rwanda 4.3% of HCV are exposed to HIV patients and 2.6% within pregnant women (Makuza C. , 2019). 
In Rwanda this viral hepatitis B and C have been problem in population and their samples are collected from health centers, district hospital and sent to referral hospital for viral load and drug monitoring due to that this Kibuye referral hospital receives samples from district hospitals and health centers that are on its surroundings. 

[bookmark: _Toc142499720][bookmark: _Toc144289563]1.3 OBJECTIVES OF THE STUDY
[bookmark: _Toc142499721][bookmark: _Toc144289564]1.3.1 General objective
The general objective was to assess prevalence and risk factors associated with viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital.

[bookmark: _Toc142499722][bookmark: _Toc144289565]1.3.2 Specific objectives
1. To determine the prevalence of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital.
2. To determine the risk factors that influences viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital.
3. To assess the morbidity and mortality of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital.

[bookmark: _Toc142499723][bookmark: _Toc144289566]1.4 RESEARCH QUESTION
1. What is the prevalence of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital?
2. What is the risk factors that influences viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital?
3.  What is the mortality and morbidity of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital?

[bookmark: _Toc142499724][bookmark: _Toc144289567]1.5 SIGNIFICANCE OF THE STUDY
This study will be important to;
1.5.1To the researchers
This research will provide knowledge to researchers about the prevalence of viral hepatitis infection among immune compromised patients. Not only that but also it will help students to refer on it while they are making their dissertation in order to be bachelor degree holder.
1.5.2To Kibogora Polytechnic 
This research will play big role in making Kibogora Polytechnic as the union or the center of other researchers and also it will provide information to KP students that are doing dissertations in this area of the study.
1.5.3To Kibuye Referral Hospital
This study will provide knowledge on the prevalence of viral hepatitis infection among immune compromised patients attended this hospital, and they will be able to set rules and regulation to follow in order for enabling them to provide effective healthcare services to those patients. 
1.5.4To Karongi District 
According to the information about the prevalence of viral hepatitis, infection among immune compromised patients attended this hospital, it will give the district office the shape of this infection in whole district, and then it will be easy for them to take mitigations of eradicating and controlling the spread of these infections in their citizens. 

[bookmark: _Toc142499725][bookmark: _Toc144289568]1.6 SCOPE OF THE STUDY
[bookmark: _Toc142499726][bookmark: _Toc144289569]1.6.1 Geographical scope
This study conducted at Kibuye Referral Hospital, Bwishyura sector, Karongi district in the western province of Rwanda. It has done in the laboratory Department of Kibuye Referral Hospital. 
[bookmark: _Toc142499727][bookmark: _Toc144289570]1.6.2 Time scope
This study conducted prospectively where included all viral hepatitis B and C patients attended Kibuye Referral Hospital from 2022 up to 25 July 2023.
[bookmark: _Toc142499728][bookmark: _Toc144289571]1.6.3 Content scope
The researchers aimed on evaluation on prevalence of viral hepatitis B and C among immunocompromised patients attending Kibuye Referral Hospital by measuring their serum. 

[bookmark: _Toc144289572]1.7 Limitation of the study
This study had limitations transport mean during the data collection, lack of enough records on the HIV patients screened for viral hepatitis B and C, also there were few pregnant women and few diabetes screened viral hepatitis B and C.








[bookmark: _Toc113460989][bookmark: _Toc144289573]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc142499730][bookmark: _Toc144289574]2.0 INTRODUCTION
This chapter provides a review of the existing literature on the prevalence of viral hepatitis B and C in immunocompromised patients. Here is a summary of different accounts of prevalence carried out from different areas of research around the world.  

[bookmark: _Toc142499731][bookmark: _Toc144289575]2.1 DEFINITIONS OF KEY CONCEPTS AND TERMS
[bookmark: _Toc142499732][bookmark: _Toc144289576]2.1.1 Prevalence
According to the NIH (National Institutes of Health), prevalence refers to the proportion of a population with a particular trait within a specified period. A measure of incidence that indicates how many new cases of a trait or disease appear in a population over a specified period of time. Prevalence refers to the proportion of a population exhibiting a particular trait during a particular period of time, with onset or disease regardless of when the trait was first experienced (NIMH, 2021). 
[bookmark: _Toc142499733][bookmark: _Toc144289577]2.1.2 Hepatitis
Hepatitis is defined as inflammation of the liver tissue caused by hepatitis virus infection, also known as hepatotropic virus, and other viruses, also known as non-hepatotropic viruses (Cheung & Paul, 2020). Persistent inflammation can lead to tissue scarring, cirrhosis, and hepatocellular carcinoma (HCC)(Homie, 2019)
[bookmark: _Toc142499734][bookmark: _Toc144289578]2.1.3 Viral hepatitis B
Hepatitis B virus (HBV), an enveloped, partially double-stranded DNA virus, is a common human pathogen responsible for more than 250 million chronic infections worldwide. Current therapeutic strategies cannot eradicate HBV. This is because the viral genome resides in a special DNA structure (covalently closed circular DNA, cccDNA). The identification of the sodium taurocholate cotransporter polypeptide (NTCP) as the entry receptor for HBV and its satellite virus, hepatitis delta virus (HDV), has increased our understanding of the HBV life cycle, including the early stages of infection. A better understanding of HBV pathogenesis will facilitate the development of new therapeutic approaches to target this stage and prevent reinfection of naive hepatocytes (Charline Herrscher 1, 2020).
[bookmark: _Toc142499735][bookmark: _Toc144289579]2.1.4 Viral hepatitis C
Hepatitis C is asmall enveloped RNA virus which is positive single stranded; firstly it will be discovered in 1989 in the family of Flaviridae and particularly found in genus of Hepacivirus(Gonzalez, 2021). About 3% of the world's population is infected with the hepatitis C virus (HCV). Approximately 70% of these individuals develop chronic HCV infection, the leading cause of cirrhosis and liver cancer. The virus exhibits high genetic diversity, with six major genotypes and many subtypes identified based on phylogenetic and sequence analysis of the entire viral genome (Eldar Abdurakhmanov, 2017).
[bookmark: _Toc142499736][bookmark: _Toc144289580]2.1.5 Immunocompromised patients
From the NIH statement, it is clear that the NIH simply declares immunocompromised patients immunocompromised. In addition, these people are said to be incapable of fighting infections and other illnesses. , may be caused by organ transplant patients. Percentage of critically ill patients with deficient or weak immune systems who receive steroids or other immunosuppressive drugs, chemotherapy over a five-year period (Andryet la 2020).
Specificity of a test: The ability of the test to correctly identify those with infection or
disease(WHO, World Health Organization, specificity of test, 2015).
Virus: Refers to an infectious agent of small size and composition that can multiply only in living
cells of animals, plants and bacteria. The name was from the Latin word means << slimy
liquid or poison(WHO, 2015).
Cirrhosis:  Refers to an advanced liver disease characterized by extensive hepatic fibrosis,
nodularity of the liver, alteration of liver architecture and disrupted hepatic circulation
(WHO, 2015).
Health: complete state of physical, mental and social wellbeing and it does not consist
only the absence of the disease and infirmity.(WHO,2014)
Prevention: action that stops something from happening (WHO, 2015).



[bookmark: _Toc142499737]
2.2 PREVALENCE OF VIRAL HEPATITIS B AND C AMONG IMMUNOCOMPROMISED PATIENTS

Based on the reports made by WHO, chronic hepatitis caused by viral hepatitis B and viral hepatitis C and leads to very strong health problems that even result to high percentages of mortality day by day all over the world. World widely there around 240 million of persons which are chronically infected by hepatitis B virus and around 180 million of individuals are infected by viral hepatitis C and it will be estimated that between 3 to 4 million of individuals are infected every year with high prevalence in patient are mostly like to be having suppressed immunity and other different risk factors(Almezgagi et la, 2020).
Both Asia and Africa are most two continents which has high infection of viral hepatitis, in Africa prevalence rate ˃8%; where in Sub-Sahara there is prevalence of HBsAg around to 6.1% and estimation prevalence of 2.9 % for anti-HCV, while in Rwanda prevalence of HBsAg is said to be 2.0% and the prevalence of anti-HCV is also said to be 1.2%(Kamali I, 2021).
Frequently HBV and HCV in different units of chronic patients diseased such as dialysis, within developing country there is much higher than in developed ones. In Yamen, prevalence rate of hbs and ant-hcv were recoded 31% and 62.7% in Adin, 48.83 and 46.01% in Zabeed and 20.7% and 47.2% in Sana’a (Almezgagi et la, 2020).

[bookmark: _Toc142499738][bookmark: _Toc144289581]2.3 RISK FACTORS THAT INFLUENCES VIRAL HEPATITIS B AND C IN IMMUNOCOMPROMISED
According to the results make about prevalence and risk factors of hepatitis B and C virus infections in an impoverished urban community in Dhaka, Bangladesh, they highlighted some prevalence of viral hepatitis with increased rate in the following risk factors: 3.5% among pregnant women, 7.6% to 37% among women at a STD, 8% among IDUs, 47% among hepatocellular carcinoma patients and others sociodemographic and behavioral independent such as ear-nose-body piercing in females, circumcision, visiting unregistered health-care providers, visiting community barber hair for shaving in males, animal bites and unprotected sex with infected even un protected (Hasan Ashraf, 2010).
Also we may conclude that there is the same means of transmission and same risk factors for both viral hepatitis B virus  and viral hepatitis c virus and those  risk factors associated with this infections  also include; ages, hemodialysis, intravenous drug users, alcohol, blood transfusion, hospital admission, dental procedure and also exposed many times to infected individual (Hong-Quin, 2021).

[bookmark: _Toc142499739][bookmark: _Toc144289582]2.4 PATHOGENESIS AND CLINICAL MANIFESTATION
Although HBV is not directly cytotoxic, the clinical course of HBV is determined by the strength of the immune response. Acute HBV infection is asymptomatic in approximately two-thirds of cases, while the remaining one-third develop symptomatic hepatitis and acute liver failure with a low survival rate of 20%. Regardless of early clinical manifestations, most HBVs are rapidly cleared by the intact immune system and understanding the natural mechanisms of clearance is important for the development of new therapeutic strategies. The innate immune system is classically viewed as the first line of defense against pathogens(Gonzalez, 2021).

Non-specific defense mechanisms such as proinflammatory cytokines, interferons, and natural killer (NK) cells are used to properly control the virus. The adaptive immune system is fine-tuned to fight pathogens more specifically. But hepatitis B blurs the line between these two arms of the immune system. During acute HBV infection, the innate immune system releases relatively weak prototypic cytokines and weakly induces interferons and interferon-stimulated genes. Indeed, HBV has been shown to actively suppress and inhibit interferon release through its interferon function. A study of her 21 patients with acute HBV infection found that the anti-inflammatory cytokine interleukin (IL)-10 was increased in these patients, whereas interferon levels were unchanged from baseline. I did. Increased IL-10 was accompanied by decreased NK cell activation and attenuation of HBV-specific CD4+ and CD8+ T cell responses. Additionally, her NK cells are underperformed in clearing the initial infection. However, the non-traditional role of NK cells, including regulation of adaptive T cell responses, and that non-classical NK T cells (NKT cells) produce HBV without the aid of CD4+ or CD8+ T cell depletion I can. These defects in the innate immune response to HBV infection are likely responsible for the relatively low rate of symptomatic hepatitis in the acute phase, leading to HBV being considered a 'stealth virus'. , plays an important role in clearing acute HBV infections. Classically, CD8+ T cells selectively eliminate virus-infected cells by recognizing short viral epitopes on infected cells,HBV-specific CD8+ T cells are also an integral part of natural HBV controls. This is suggested by a study of 23 patients with acute self-limiting HBV. Interestingly, the highest frequency of HBV-specific CD8+ T cells correlated with the clinical acute phase of infection. Patients who fail to initiate this initial immune response (mainly those with compromised immune systems) fail to clear the virus and progress to chronic HBV (Gonzalez, 2021).
Almost all cases of acute hepatitis C are asymptomatic, and fulminant hepatitis C has been reported only in case reports. Because early infections are asymptomatic, we were unable to identify patients in large studies to fully characterize this stage of the disease. Studies of transfusion-associated infections have identified patients with acute transfusion-associated HCV infection. These studies found that HCV RNA rises rapidly after infection, followed by an increase in ALT 1–3 months. This indicates hepatocyte damage. The latency period (defined as the time until ALT rises) is inversely proportional to the donor's HCV viral load and is shorter in patients with clinically overt disease. Importantly, these studies have helped identify host factors that support HCV clearance and factors that predispose the host to develop chronic disease. One study followed 632 patients with acute HCV, found that 25% of patients cleared acute HCV, and patients were female, had a favorable IL28B genotype (C/C), or had the HCV genotype (C/C). Clearance found to be more likely when infected with type 1. This large study suggests that approximately 75% of acutely infected individuals develop chronic infection with her HCV, consistent with widely believed estimates of chronic infection rates of 50% to 85%. I am doing it. Chronic HCV is mostly asymptomatic even before fibrosis develops, and it estimated that 16% of patients develop cirrhosis within 20 years of HCV infection. Factors contributing to chronic HCV progression to cirrhosis include older age, concomitant HBV, long-term alcohol use, immunocompromised status, and risk factors for non-alcoholic steatosis, including obesity and insulin resistance. Increase. Patients with cirrhosis are at increased risk of developing liver decompensating and HCC (Gonzalez, 2021).

[bookmark: _Toc142499740][bookmark: _Toc144289583]2.5 SIGNS AND SYMPTOMS OF VIRAL HEPATITIS B AND C
[bookmark: _GoBack]Most people have no symptoms when they are first infected. However, some patients develop an acute illness in which symptoms last for weeks. These symptoms include abdominal pain, nausea, vomiting, dark urine, severe fatigue, and yellowing of the skin and eyes (jaundice) (Franco, E, et al. 2012). Clinical manifestations are acute liver failure or chronic liver disease characterized by asymptomatic stage, acute phase, viral hepatitis B or C, acute influenza-like liver disease, jaundice, hepatomegaly, and ascites in other organs. Various up to Cirrhosis leading to hepatocellular carcinoma. In 2019, approximately 296 million people worldwide were infected with chronic hepatitis B, 58 million were believed to be infected with chronic hepatitis C, and both HBV and HCV are common in 1.5 million new infections (Ghulam, Noval, Muhammad & Faisal, 2022).  

[bookmark: _Toc142499741][bookmark: _Toc144289584]2.6 DIAGNOSIS OF HBV AND HCV
[bookmark: _Toc142499742][bookmark: _Toc144289585]2.6.1 Laboratory diagnosis
In the laboratory, diagnosis of HBV infection is performed using a sensitive immunoassay approved to detect HBsAg and a sensitive immunoassay approved to detect HCV antibodies. HBsAg or anti-HCV positive patients should be tested for liver enzymes such as ALT, AST and GGT (Alberti, 2005). Elevated ALT is a sign of liver inflammation, and if elevated three times, it is unlikely and indicates cirrhosis factor. Used for infection detection (Eva, 2011).
In fact, these enzymes should be kept within normal limits, and immediate treatment of HBV and HCV is necessary, especially since ALT is elevated about 3-fold. 

[bookmark: _Toc107313393][bookmark: _Toc142499743][bookmark: _Toc144289586]2.7 TRANSMISSION VIRAL HEPATITIS B AND C
Hepatitis B and C are most commonly transmitted horizontally from infected children to uninfected children during the first five years of life. Infants who acquire the virus from their mothers, or who are younger than 5 years of age, often develop persistent infections (Healy CM, 2011).
Hepatitis B can also be transmitted through needle sticks, tattoos, piercings, and tattoos, as well as exposure to infected blood and bodily fluids such as saliva, menses, vagina, and semen. Reusing contaminated needles, syringes, or other sharps can spread the virus in hospitals, communities, or among self-injecting drug users. More common in unvaccinated people who have had a sexual partner (Denis, 2014).
Fewer than 5% of hepatitis B infections in adults lead to chronic hepatitis, whereas 95% of infections in infants and young children lead to chronic hepatitis. This is why we are improving and prioritizing immunization for babies and children (Ojo OO, 2019).

Hepatitis B and C viruses can survive outside the body for at least 7 days. If the virus enters the body of a person who is not vaccinated at the time, it can still cause infection. The incubation period for hepatitis B virus and hepatitis C virus is from 30 days to 180 days. Spread of the virus during infancy or childhood can cause persistent chronic hepatitis B and can be identified within 30 to 60 days of infection(Okonko IO, 2011).

[bookmark: _Toc142499744][bookmark: _Toc144289587]2.8 PREVENTIONS AND TREATMENTS HBV AND HCV
[bookmark: _Toc142499745][bookmark: _Toc144289588]2.8.1 Prevention of HBV and HCV
More than 2 million people are exposed to viral hepatitis B, including 257 million who develop chronic HBV infection, leading to high mortality worldwide, although seroprevalence is highest in Africa. , mainly in sub-Saharan Africa and East Asia, where infection rates are low. in North America, Western Europe and Australia (Anusha& Marc, 2019). The cheapest, safest, and most effective viral hepatitis B vaccine is the best tool that should be used to control and prevent viral hepatitis B (Jade, Greet, Alex, & Pierre, 2021 Year).
According to a 2016 report from the CDC, the best prevention for hepatitis C is educating people about the causes, transmission, and ill effects of HCV and how to act to avoid infecting those infected with HBV and HCV. To do counseling about all others are transmitted through blood, semen, and other bodily fluids. 
[bookmark: _Toc142499746][bookmark: _Toc144289589]2.8.2 Treatments HBV and HCV
The goal of treating viral hepatitis B is to slow viral replication and reduce ongoing liver damage, but tenofovirdisoproxil fumarate (TDF) plus emtricitabine (ETC) or lamivudine (3 TC) or alafenamide ( TAF)/emticitabine (ETC) combination. Drugs such as pegylated interferon and ribavirin are also recommended for the treatment of viral hepatitis C (Anderson, 2016).






[bookmark: _Toc142499747][bookmark: _Toc144289590]CONCEPTUAL FRAMEWORK
Mediation variables:
Age group, pregnancy, chronic diseases such as HIV positive, IDUs,STD and hepatocellular carcinoma and under immune suppressed drugs and diabetes 


Dependent variables: 
HBV and HCV prevalence









Independent variables:
Ear-nose-body piercing in females, circumcision, visiting unregistered health-care providers, visiting community barber hair for shaving in males, unprotected sex with infected person, intravenous drug users, alcohol, blood transfusion, tooth extraction, and living with infected individual










2.9. RESEARCH GAP
During our research, the current information in developed countries was not found sufficiently due to few articles published. The information’s found mostly on other database which was difficult to get author information and here in Rwanda the studies talks about this viral hepatitis B and C among immunocompromised patients are still few.





[bookmark: _Toc113460995][bookmark: _Toc144289591][bookmark: _Toc414465871][bookmark: _Toc36224607][bookmark: _Toc66357322][bookmark: _Toc36992692][bookmark: _Toc66460204]CHAPTER THREE: RESEARCH METHODOLOGY
[bookmark: _Toc142499749][bookmark: _Toc144289592]3.0. INTRODUCTION
Research methodology refers to the technique that helps to identify, select, process, and analyze the information about this topic (Wilkinson, 2021). Actually this chapter of Research methodology will describe the method that will be used to carry out the study ; it consist of the following study area , study population ,study design , sample size , sampling method , data collection and analysis and ethical consideration.

4.1. [bookmark: _Toc142499750][bookmark: _Toc144289593]RESEARCH APPROACHES AND DESIGN
3.1.1 RESEARCH APPROACHES
This study used both quantitative approach and qualitative approach to study on prevalence and risk factors associated with viral hepatitis B and C among immune compromised patients attended Kibuye referral hospital.
3.1.2 RESEARCH DESIGN
Study used retrospective cross sectional study and conducted on secondary data recorded from 2022 to July 2023 to study on prevalence and risk factors associated with viral hepatitis B and C among immunocompromised patients.
[bookmark: _Toc142499751][bookmark: _Toc144289594]3.2. TARGET POPULATION
Study population were immunocompromised patients attended Kibuye Referral Hospital from their specific departments such as ARV, CPN, TB, Chemotherapy department, from 2022 to July 2023.The targeted population were all the immunocompromised patient who attended the hospital department. They were 1000 and their results recorded in the archives of the hospital. We could not handle the data for all 1000 patients, thus, sampling procedure used.




3.3 SAMPLING PROCEDURE
In this study from 1000 population of patients, we used formulae of Fisher in order to get sample size of 286 and sampling interval of 3. Then after we used simple random sampling in order to choose first patient then in order to get second we added 3 on the first one and so on until to patient of 286.  
[bookmark: _Toc142499752][bookmark: _Toc144289595]3.4. SAMPLE SIZE
To determine sample size from patients attending Kibuye Referral Hospital who diagnosed for hepatitis B viral infection, this study used Fisher formula.
The sample size reduced according to the following formula
n=z2.p.q/e2
Consider:
n= sample
z= the score associated with the desired confidence level 95%
z=1.96
P: expected prevalence of viral hepatitis B and C among immunocompromised patient
P= 3% or 0.0300
e= margin error equal to 5% = 0.05
n= 23.4416*0.03*0.97/0.0025
n= 286
Sample size obtained by systematic random sampling with the formula below:
K=N/n
K= 3
K: sampling interval
Therefore, n the sample size was 286 patients and sampling interval was 3 as it is given by the formula. In the records of the hospital, the patients recorded by rank 1 to 1000. We selected the first candidate from that list randomly, and the second by taking 1+3, thus our second candidate was number 4 on the list of 1000 patients. We did so until getting the relevant information for all 286 patients to work on.

[bookmark: _Toc107313412][bookmark: _Toc142499753][bookmark: _Toc144289596]3.4 DATA ANALYSIS
Thematic analysis used for quantitative data and statistical technique used for quantitative data analysis.  The research findings also interpreted through tabulation of percentages and p-values. Data analyzed using SPSS, v20 (IBM corp.; Amonk, NY).

[bookmark: _Toc142499754][bookmark: _Toc144289597]RELIABILITY AND VALIDITY MEASURES
Data collection conducted in the period of one month of July2023. The aim of the study explained to the patients. Participants who consent to participate in the study asked to sign a consent form. Questionnaire used to assess risk factors associated with HBV and HCV among immune compromised patients (The full questionnaire on APPENDIX 1).

[bookmark: _Toc142499755][bookmark: _Toc144289598]3.6. RESEARCH INSTRUMENTS FOR DATA COLLECTION
In our research we used so many instrument related with our qualification, which were:
· Questionnaires
· Laptop
· Paper
· Pen

[bookmark: _Toc142499756][bookmark: _Toc144289599]3.7. ETHICAL CONSIRERATIONS
Written permission approved by Kibogora Polytechnic and presented to Director
General of Kibuye Referral Hospital. 
Before data collection participant have given an explanation regarding to the study and consent form have been, provided to them. 
To insure confidentiality investigators were receiving participants one by one for personal information (This have been done in the presence of the participant and the investigator to secure those information), getting code numbers that was to represent him or her as well as filling questionnaire.
 Participant’s specimen tube and their corresponding result have been labeled using provided code numbers. The outcome presented to Kibuye Referral Hospital in order to follow those patients.
[bookmark: _Toc414465880]CHAPTER FOUR: DATA PRESENTATION, ANALYSIS AND INTERPRETATION 
[bookmark: _Toc113461007][bookmark: _Toc144289600]4.0. INTRODUCTION
In this chapter, data collected were presented, analyzed and interpreted. It includes also discussion of the study and summary on the assessment on prevalence and risk factors associated with viral hepatitis B and C among immunocompromised patients at Kibuye referral hospital. Finally, Excel used for percentage manipulation, tales used for presentation and SPSS version 22 was use for p-values analysis.
[bookmark: _Toc113461008][bookmark: _Toc144289601]4.1. PRESENTATION OF FINDINGS AND INTERPRETATION
[bookmark: _Toc144289602]4.1.0 DATA REPRESENTATION
This chapter presents the findings of data collected from 286 immunocompromised patients at Kibuye referral hospital. Information obtained represented through tables and comments added.  4.1.1. DEMOGRAPHICAL CHARACTERISTICS OF PATIENTS
	Table 1: Socio-demographic characteristics of the immunocompromised patients (N=286)

	Characteristics 
	Frequency
	Percentage 

	Gender 

	Female 
	219
	76.57%

	Male 
	67
	23.43%

	Marital status

	Single
	15
	5.2 %

	Married
	261
	91.2%

	Widow/ divorced 
	10
	3.4 %

	Occupation 

	Civil servants
	100
	34.9 %

	Farmers
	172
	60.1%

	None
	14
	5 %

	Age interval (years)
	
	

	5-15
	11
	3.8%

	16-25
	39
	13.6%

	26-35
	71
	24.8%

	36-45
	44
	15.3%

	46-55
	70
	24.4%

	55 >
	51
	17.8 %

	
	
	


 Total                                                            286                                    100%	
The total number of sampled participant patients at KIBUYE referral Hospital was 286 (Table1).Regarding gender, only few participants were male 67 (23.4%) while the majority of the sampled immunocompromised patients were female 219 (76.5%).  The marital status of the patients revealed that the majority were married 261 (91.2%) while singles were 15 (5.2%) and widower or divorced were only 10 (3.4 %) Furthermore, considering the employment or occupation of patients, 172 representing (60.1 %) were farmers, Civil servants like engineers, teachers, and businesspersons. These were 100 representing (34.9%).A minority of these patients were found recorded as jobless and they were 14 representing 5 %. We presented also the age of the sampled immunocompromised patients. The modal class of age was 26-35 years; the mode was then 30 years. The majority of patients found to be 26-35 years old.
4.1.2 Table2: Prevalence of HBC and HCV among patients by gender and age
	Characteristics
	Hepatitis B
	Hepatitis C

	
	Positive
	Negative
	Positive
	Negative

	
	Count
	Percentage
	Count
	Percentage
	Count
	Percentage
	Count
	Percentage

	service with immune-deficiency patients
	ARV
	23
	8.0%
	141
	49.3%
	25
	8.7%
	139
	48.6%

	
	MAT
	3
	1.0%
	40
	14.0%
	1
	0.3%
	42
	14.7%

	
	NCDS
	3
	1.0%
	76
	26.6%
	2
	0.7%
	77
	26.9%

	Age of patient
(years)
	5-15
	0
	0.0%
	11
	3.8%
	0
	0.0%
	11
	3.8%

	
	16-25
	1
	0.3%
	38
	13.3%
	12
	4.2%
	27
	9.4%

	
	26-35
	14
	4.9%
	57
	19.9%
	0
	0.0%
	71
	24.8%

	
	36-45
	1
	0.3%
	43
	15.0%
	4
	1.4%
	40
	14.0%

	
	46-55
	11
	3.8%
	59
	20.6%
	11
	3.8%
	59
	20.6%

	
	56 >
	2
	0.7%
	49
	17.1%
	1
	0.3%
	50
	17.5%

	gender of patients
	Male
	10
	3.6%
	57
	19.9%
	13 
	4.5%
	54
	18.9%

	
	Female
	19
	6.6%
	200
	69.9%
	15
	5.2%
	204
	71.4%




The table above represents 286 immunocompromised patients. It shows that 67 representing (23.5%) were males while 219 representing (76.5%) were females. It also displays that the study took advantage on age ranging from 5 years up to 55 years and above 55 years. The results indicate that 3.5% were immune compromised male positive to HBV and 6.6% immunocompromised female that are positive to HCV and there were 4.5% of immunocompromised patients of male, which are positive to HCV and 5.2% of immunocompromised female, which are positive to HCV. Prevalence hepatitis B among immunocompromised patient were 10% where for HIV positive patients were 8%, 1% for pregnant women and 1% for diabetes from ARV,MAT and NCDS respectively. While the prevalence of hepatitis C among immunocompromised patients were 9.7%, where 9.7% were HIV positive patients, 0.3% pregnant women and 0.7%of diabetes from ARV, MAT and NCDS 
4.1.3RISK FACTORS ASSOCIATED WITH VIRAL HEPATITIS B AND C AMONG IMMUNOCOMPROMISED PATIENTS
By using linear regression, the findings indicated that: unprotected sex with infected with p-value of 0.016 for HBV and 0.002 p-value for HCV, ear piecing with p-value of 0.045 for HBV and 0.009 p-value for HCV and living with infected person, with p-value of 0.036 for HBV and 0.000 p-value for HCV were significantly (p-value less than 5%) associated with viral hepatitis B and C among immune compromised patients (Table 3).
Other factors blood transfusion with p-value of 0.281 for HBV and 0.291 p-value for HCV, alcohol using with p-value of 0.597 for HBV and 0.176 p-value for HCV and age of patients, with p-value of 0.998 for HBV and 0.170 p-value for HCV were not associated significantly.
Based on this information generated by the analysis, it was clear that  the factors such as multiple sex partners, living with infected person and ear piecing with their p-value, were the  highest significant risk factors which cause viral hepatitis B and C among immunocompromised patients while others like blood transfusion, age of patients and   alcohol were not significantly associated as the cause of viral hepatitis among immunocompromised patients.



Table 3. Risk factors associated with viral hepatitis b and c among immunocompromised patients

	History of high risk factors
	Hepatitis B
	Hepatitis C
	

	
	Positive
	Negative
	Positive
	Negative
	P-value

	
	Count
	%
	Count
	 %
	Count
	%
	Count
	%
	HBV
	HCV

	age of patient
(years)
	5-15
	0
	0.0%
	11
	3.8%
	0
	0.0%
	11
	3.8%
	
	

	
	16-25
	1
	0.3%
	38
	13.3%
	12
	4.2%
	27
	9.4%
	
	

	
	26-35
	14
	4.9%
	57
	19.9%
	0
	0.0%
	71
	24.8%
	0.998
	0.170

	
	36-45
	1
	0.3%
	43
	15.0%
	4
	1.4%
	40
	14.0%
	
	

	
	46-55
	11
	3.8%
	59
	20.6%
	11
	3.8%
	59
	20.6%
	
	

	
	<56
	2
	0.7%
	49
	17.1%
	1
	0.3%
	50
	17.5%
	
	

	Un-protected-sex with partners
	Yes
	12
	4.2%
	55
	19.2%
	13
	4.5%
	54
	18.9%
	
	

	
	No
	17
	5.9%
	202
	70.6%
	15
	5.2%
	204
	71.3%
	0.016
	0.002

	Ear piercing
	Yes
	11
	3.8%
	55
	19.2%
	12
	4.2%
	54
	18.9%
	
	

	
	No
	18
	6.3%
	202
	70.6%
	16
	5.6%
	204
	71.3%
	0.045
	0.009

	living with infected person
	Yes
	9
	3.1%
	40
	14.0%
	12
	4.2%
	37
	12.9%
	
	

	
	No
	20
	7.0%
	217
	75.9%
	16
	5.6%
	221
	77.3%
	0.036
	0.000

	visiting community of hair shaver
	Yes
	1
	0.3%
	27
	9.4%
	0
	0.0%
	28
	9.8%
	
	

	
	No
	28
	9.8%
	230
	80.4%
	28
	9.8%
	230
	80.4%
	0.227
	0.067

	Alcohol using
	Yes
	1
	0.3%
	15
	5.2%
	0
	0.0%
	16
	5.6%
	
	0.176

	
	No
	28
	9.8%
	242
	84.6%
	28
	9.8%
	242
	84.6%
	    0.597
	

	Blood transfusion
	Yes
	0
	0.0%
	10
	3.5%
	0
	0.0%
	10
	3.5%
	0.281
	

	
	No
	29
	10.1%
	247
	86.4%
	28
	9.8%
	248
	86.7%
	
	0.291







[bookmark: _Toc144289603]Table 4: Morbidity and mortality rate of viral hepatitis B and C among immunocompromised patients attended Kibuye referral hospital 

	
	Hepatitis B
	Hepatitis C

	
	Positive
	Negative
	Positive
	Negative

	
	Count
	Table N %
	Count
	Table N %
	Count
	Table N %
	Count
	Table N %

	mortality and morbidity rate
	mortality
	gender of patients
	Male
	0
	0.0%
	2
	0.7%
	2
	0.7%
	0
	0.0%

	
	
	
	Female
	1
	0.3%
	0
	0.0%
	0
	0.0%
	1
	0.3%

	
	Morbidity
	gender of patients
	Male
	4
	1.4%
	1
	0.3%
	1
	0.3%
	4
	1.4%

	
	
	
	Female
	3
	1.0%
	5
	1.7%
	4
	1.4%
	4
	1.4%

	
	None
	gender of patients
	Male
	6
	2.1%
	54
	18.9%
	10
	3.5%
	50
	17.5%

	
	
	
	Female
	15
	5.2%
	195
	68.2%
	11
	3.8%
	199
	69.6%


[bookmark: _Toc144289604]Based on the data within this table above, for hepatitis B mortality rate were o case of male with 0% and one (1) case of female with 0.3% while for morbidity rate male had 4 cases at 1.4% and 3 cases of female at 1%.
[bookmark: _Toc144289605]For hepatitis C, mortality rate were 2 cases of male at 0.7% and 0 case of female. While for morbidity, there were one (1) case of male at 0.3% and four (4) cases at 1.4% of female. 

[bookmark: _Toc144289606]4.2 DISCUSSION OF FINDINGS
This study aimed to assess the prevalence and risk factors associated with viral hepatitis B and C among immune compromised patients attended Kibuye referral hospital in secondary data of 2020 – 2022. In this study we have found that 3.5% were immune compromised male positive to HBV and 6.6% immunocompromised female that are positive to HCV and there were 4.5% of immunocompromised patients of male, which are positive to HCV and 5.2% of immunocompromised female, which are positive to HCV with Prevalence hepatitis B among immunocompromised patient were 10% where for HIV positive patients were 8%, 1% for pregnant women and 1% for diabetes from ARV,MAT and NCDS respectively. While the prevalence of hepatitis C among immunocompromised patients were 9.7%, where 9.7% were HIV positive patients, 0.3% pregnant women and 0.7%of diabetes from ARV, MAT and NCDS. These results had low rate compared to the study concluded that the prevalence of HCV in patients having HIV is to be between 4.3% to 4.7% within the HIV positive patients and 2.6% within pregnancy women (Makuza C. , 2019).  About the risk factors we found that unprotected sex with infected has 4.2% with p-value of 0.016 for HBV and 4.5% with 0.002 of  p-value for HCV, ear piercing  has 3.8% with  p-value of 0.045 for HBV and 4.2% with 0.009 p-value for HCV and living with infected person, has 3.1% with p-value of 0.036 for HBV and  4.2% with 0.000 p-value for HCV. This is not different to results provided in study made where they reported that The actual number may be as high as 2.2 million or as low as 730,000 also in 2018, 51% of persons living with hepatitis C infection do not know they have the virus and also there is 36.5%, 21.1% respectively of newly reported chronic hepatitis C and B infections (OIDP, 2023).

[bookmark: _Toc144289607]For hepatitis B mortality rate were o case of male with 0% and one (1) case of female with 0.3% while for morbidity rate male had 4 cases at 1.4% and 3 cases of female at 1%.
For hepatitis C, mortality rate were 2 cases of male at 0.7% and 0 case of female. While for morbidity, there were one (1) case of male at 0.3% and four (4) cases at 1.4% of female. This findings about mortality and morbidity rate is low according to results generated on the study other study where they said that generally hepatitis B virus (HBV) and hepatitis C virus (HCV) are the two most common types of viral infections in the liver with approximately 257 million and 71 individuals living with HBV and HCV worldwide, respectively, and as many as 780000 to  HBV- and 400000 HCV-related deaths annually and approximately 10% to 15% of patients with HCV infection are co-infected with HBV (Hong-Quin, 2021).

[bookmark: _Toc142499759][bookmark: _Toc144289608]4.3 SUMMARY OF THE FINDINGS
The prevalence of viral hepatitis B and C among immunocompromised patient in relation to gender and age as shown in table1 1 at 4.1. The results indicate that 3.5% were immune compromised male positive to HBV and 6.6% immunocompromised female that are positive to HCV and there were 4.5% of immunocompromised patients of male, which are positive to HCV and 5.2% of immunocompromised female, which are positive to HCV. Prevalence hepatitis B among immunocompromised patient were 10% where for HIV positive patients were 8%, 1% for pregnant women and 1% for diabetes from ARV,MAT and NCDS respectively. While the prevalence of hepatitis C among immunocompromised patients were 9.7%, where 9.7% were HIV positive patients, 0.3% pregnant women and 0.7%of diabetes from ARV, MAT and NCDS
According to factors influencing viral hepatitis B and C among immunocompromised patients to be found using, linear regression: unprotected sex with infected, with p-value of 0.016 for HBV and 0.002 p-value for HCV, ear piecing with p-value of 0.045 for HBV and 0.009 p-value for HCV and living with infected person, with p-value of 0.036 for HBV and 0.000 p-value for HCV were significantly associated.
While other factors such as blood transfusion with p-value of 0.281 for HBV and 0.291 p-value for HCV, alcohol using with p-value of 0.597 for HBV and 0.176 p-value for HCV and age of patients, with p-value of 0.998 for HBV and 0.170 p-value for HCV were not significantly associated .Hepatitis B mortality rate were o case of male with 0% and one (1) case of female with 0.3% while for morbidity rate male had 4 cases at 1.4% and 3 cases of female at 1%. Hepatitis C, mortality rate were 2 cases of male at 0.7% and 0 case of female. While for morbidity, there were one (1) case of male at 0.3% and four (4) cases at 1.4% of female.
[bookmark: _Toc463053527]
[bookmark: _Toc113461020]


























[bookmark: _Toc144289609]CHAPTER FIVE:  CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc142499761][bookmark: _Toc144289610]5.0 INTRODUCTION
This chapter provides conclusions, recommendations and suggestion on “The prevalence and risk factors associated with viral hepatitis B and C among immunocompromised patients attending Kibuye referral hospital.” 
[bookmark: _Toc142499762][bookmark: _Toc144289611]5.1 CONCLUSION
In conclusion, viral hepatitis B and C infections was found to be elevated in patient with weak immune as their body system are not able to eliminate newly infection of those viruses and spread whole body without any hindrance and be trigger to high morbidity and mortality rate of liver cirhosis. This highlights the importance and the need of routine screening and timely surveillance of viral hepatitis B and C among immunocompromised patients’ services such as ARV, NCDs, MAT and others with immunocompromised patients. Risk factors such as living with infected person, unprotected sex with infectedand ear piecing awaken as the need of proper vaccination increase against viral hepatitis B, mostly on those patients with low immune system as well as educating them the way of preventing themselves this viral hepatitis B and C.  
[bookmark: _Toc142499763][bookmark: _Toc144289612]5.2 RECOMMENDATIONS
5.2.1TO Ministry of Health (MOH)
- To enhance diagnostic evaluations such as HBV PCR and HCV RNA PCR in Rwanda.
- Emphasizing vaccination of HBV and distribution of the medication in whole country mostly in rural areas.
- Enhancing health education in people about howthosevirus are transmitted and preventive measures. 
5.2.2 TO Kibuye referral Hospital
- Planning and special attention regarding the selection of antiretroviral drugs for treatment
- Monitoring and follow up to assess disease progression of co-infected patients should be reinforced.
- Constant screening of viral hepatitis B and C on those services of immunocompromised patients such pregnant women, in ARV services and diabetic patients.


Patients
- Patients should avoid sharing sharp objects and use appropriate precautions to
prevent transmission of HBV and HCV
5.2.3To other researcher
- To other researchers is to do the same study within whole country using a large sample size and 
- To keep investigation on more risk factors associated with hepatitis B and C among immunocompromised patients.

[bookmark: _Toc144289613]5.3. SUGGESTION FOR FURTHER STUDY
· The similar study can be conducted in other  health facilities of the country to compare the findings for HBV and HCV in immunocompromised 
· Other researchers can evaluate the risk factors associated with viral hepatitis HBV and HCV.
· Many studies reported high Barden of HBV and HCV for immunocompromised in sub-Saharan Africa this should be the subject of further researchers in these countries to assess the similarities  or differences
· The local authorities will make more effort in fighting against multiple sex partners
· The management of chronic hepatitis B in the immunocompromised patients: recommendation from single topic meeting.
· Prophylaxis and treatment of hepatitis B in immunocompromised patients
· Factors for development of cirrhosis in parentally chronic hepatitis C: a comparison between immunocompetent and immunocompromised patients.
· Hepatitis C virus infection in the immunocompromised host complex scenario with variable clinical impact. 
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APPENDIX 1: QUESTIONNAIRE 
Here's a questionnaire on the topic of the prevalence of viral hepatitis B and C among immunocompromised patients:
Section 1: Respondent Information
1. Age: ………………………………………………………………………………………...
2. Gender: ……………………………………………………………………………………..
3. Occupation:………………………………………………………………………………...
4. Healthcare profession (if applicable):……………………………………………………...
Section 2: Knowledge and Awareness of Viral Hepatitis B and C
1. Have you heard of viral hepatitis B and C before this survey? (Yes/No)
………………………………………………………………………………………………

2. How would you rate your knowledge about viral hepatitis B and C? (Poor/Average/Good/Excellent)
………………………………………………………………………………………………

3. Are you aware that immunocompromised patients are at a higher risk of viral hepatitis B and C? (Yes/No)
………………………………………………………………………………………………

4. Can you list any common modes of transmission for viral hepatitis B and C?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Section 3: Prevalence and Screening
…………….
1. In your experience or knowledge, how prevalent is viral hepatitis B and C among immunocompromised patients?
………………………………………………………………………………………………………………………………………………………………………………………………

2. Do you think routine screening for viral hepatitis B and C should be conducted in immunocompromised patients? (Yes/No)
………………………………………………………………………………………………

3. If yes, which healthcare providers or settings do you think should be responsible for conducting the screening?
……………………………………………………………………………............................

Section 4: Prevention and Treatment
1. Are you aware of any specific preventive measures recommended for immunocompromised patients to reduce the risk of viral hepatitis B and C? (Yes/No)
………………………………………………………………………………………………

2. What are some challenges or barriers you think immunocompromised patients may face in accessing prevention measures or treatment for viral hepatitis B and C?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

3. What strategies or interventions do you think can be implemented to improve prevention and treatment outcomes for immunocompromised patients with viral hepatitis B and C?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Section 5: Education and Support
1. Do you believe that healthcare professionals should receive specific training on managing viral hepatitis B and C in immunocompromised patients? (Yes/No)
……………………………………………………………………………………………..

2. What educational resources or support systems do you think would be beneficial for healthcare professionals and patients regarding viral hepatitis B and C in the context of immunocompromised patients?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Section 6: Additional Comments 
1. Please provide any additional comments or insights you may have regarding the prevalence of viral hepatitis B and C among immunocompromised patients.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Thank you for taking the time to complete this questionnaire. Your responses will contribute to a better understanding of the topic and potential interventions to improve patient care.


APPENDIX 2: PATIENT CONSENT FORM

TITLE OF THE STUDY: The prevalence and risk factors associated with viral hepatitis B and Camong immunocompromised patients.
Location: KbuyeReferral Hospital (Karongi district)
INVESTIGATORS:
Names                                  Phone numbers
KAMANYANA Drocelle				0788644468
MUKESHIMANA James		                        0786695120

Purpose: You are invited to participate in a research study voluntary. The purpose of this study
is to determine the prevalence and risk factors associated with viral hepatitis B and Camong immunocompromised patients attending Kibuye Referral Hospital.
.
Procedures
If you consent to participate, a venipuncture will be done by a qualified technician to draw 5ml
of blood from your forearm and this will take 30 to 40 minutes. The blood sample will be
Analyzed for HBV and HCV. You will also be required to respond (answer) to the questions
related to transmission risk factors of HBV and HCV.

Risks
The risks of having blood drawn include minor bleeding and bruising. All of these do not cause
any significant problems.

Benefits
There will be no direct benefits but results from this study will help the clinicians, planner and
even government to offer the best services in the in reducing morbidity and mortality rate and even cure and treatment of viral hepatitis B and C among immune compromised patients.


CONFIDENTIALITY
Your blood sample will be assigned a code number and the key to the code will be maintained by
the Supervisor. Your identity will not be revealed to any unauthorized persons and you will not
be personally identified in any reports or publications that may result from this study.

RIGHTS
Your participation is totally voluntary and there is no penalty for refusing to take part. You have
right to get information collected on you in this study. If the study design is to be changed or any
new beneficial or adverse effect related to the study, you will be informed.
QUESTIONS
If you have any questions, please ask us. If you have any additional or question later, contact the
investigators through our phone numbers above.

Declaration by participant:
I hereby consent to take part in this study.
Participant’s name: …………………………………………………………………………………
Signature: ……………………………………. Date: ……………………………………………..


Declaration by member of research team
I have given a verbal explanation of the research project to the participant, and have answered
the participant’s questions about it. I believe that the participant understands the study and has
given informed consent to participate.
Researcher’s names: ………………………………………………………………………………..
Signature: ……………………………..Date: ……………………………………………………..
Researcher’s names:………………………………………………………………..........................
Signature: …………………………… Date: ……………………………………………………...
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TOPIC: PREVALENCE AND RISK FACTORS ASSOCIATED WITH VIRAL HEPATITIS B AND C AMONG IMMUNOCOMPROMISED PATIENTS ATTENDING KIBUYE REFERRAL HOSPITAL
.
PARTICIPANT RESULT FORM
PARTICIPANT CODE NUMBER: ………………………………………….
AGE: ………………
SEX: ………………
Service department: ………………………………………………………………………
Province........................District...........................Sector............................Cell..........................
Phone number: ............................
Date of collection.............../.............../...............
Date of analysis ................/.............../................

TESTS DONE
I. SCREENING TESTS.
HBsAg result: ....................................
Anti-HCV result: .........................

Date of results: ........./....../.................
Researcher names and signature
................................................
Researcher names and signature
................................................
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