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ABSTRACT 

Hepatitis B virus (HBV) and human immunodeficiency virus (HIV) co-infection 

represents a considerable health burden worldwide. Combination antiretroviral therapy 

(cART) has greatly improved survival in HIV infected people however HBV has 

emerged as a major cause of morbidity and mortality in this group. It is estimated that 

5%–20% of the 35 million people living with HIV are also infected with HBV. Sub-

Saharan Africa has the highest burden of HIV/HBV co-infection. The broad objective of 

this study was to determine the influence of Hepatitis B virus co-infection on immune 

biomarkers among HIV infected persons attending comprehensive care clinics in 

Makueni County. The study also assessed risk factors for HIV/HBV co-infection and its 

influence on liver functions (ALT).It was carried out in three selected comprehensive 

care clinics in Makueni County and a total 258 patients participated.  This was a 

prospective case-control study comprised of two arms of participants, HIV infected 

(129) and HIV/HBV co-infected (129). It was six months follow-up study adopting the 

quantitative methodology. Quantitative data was collected using structured 

questionnaires and collection of laboratory data was done with the help of research 

assistants. The participants included all new HIV-infected persons enrolled in these 

facilities and met the inclusion criteria for the study. Participants were interviewed and 

blood samples collected from them for analysis of CD4 count, viral load, Alanine 

aminotransferase levels, and Hepatitis B at baseline and follow-up after giving informed 

consent. Both HIV infected patients and HIV/HBV co-infected patients were started on 

ARVS and enrolled in the study then followed up for six months for comparison 

between the two groups. Influence of co-infection with HBV was then determined and 

the association between the biomarkers and HBV co-infection established. Analysis was 

done using the statistical package for the social sciences (SPSS). There were more 

females 164 (63.6 %) than males 94 (36.4 %) participants in the study. The average age 

of the participants in the study was 31±0.402years. The mean viral load at the beginning 

of our current study was (30,169&21860copies/ml) while at the sixth month was 

(1731&1689) copies/ml for HBV co-infected and HIV mono-infected respectively. The 

risk factors found to be associated with HBV co-infection were having multiple sexual 

partners, alcohol intake, and not using condoms while having sexual intercourse. There 

was a significant drop in the viral load when compared at the beginning and the end of 

the study among the HIV/HBV co-infected and mono-infected at p<0.001. After 

enrolling them into ART treatment program and six months follow-up there was a 

significant increase in CD4 count for both the HIV and HIV/HBV positive patients at 

p<0.001 however there was no statistical significance between ALT at baseline and sixth 

month for the two groups at p=0.388. Hepatitis B virus has shown to influence CD4 

count and viral load levels among HIV/HBV co-infected more than mono-infected and 

marked improvement is shown in co-infected individuals after ART initiation. ALT was 

slightly high among co-infected compared to mono-infected. Vaccination on Hepatitis B 

should be done on all HIV patients after undertaking the test since their immune system 

is weak and are at risk of contracting the virus. Molecular technologies for identification 

of HBV RNA levels should be introduced to determine the progression on treatment 



since the rapid method only detects the antibodies present and more education should be 

done to the general population not only HIV positive patients on transmission, 

prevention, and treatment of Hepatitis B to avoid a further epidemic of the disease. 



CHAPTER ONE 

INTRODUCTION 

1.1 Background information 

In areas of low endemicity, such as North America, Australia, and Europe, HBV and 

HIV infection are usually acquired in adulthood through sexual or percutaneous 

transmission and the prevalence of chronic co-infection is around 5-7% (Alter et al., 

2006). In countries where the HBV endemicity is high or intermediate, the primary HBV 

transmission routes are perinatal or early childhood. The HBV co-infection rates in these 

nations are 10-20% (Lee et al., 2005, Nyirenda et al., 2008; Diop et al., 2008). Reports 

indicate that the rate of progression and complications from viral hepatitis is higher in 

patients who are co-infected with HIV (Puoti et al., 2006; Thio et al., 2009). HIV/HBV 

co-infected individuals are 6 times more likely to develop chronic hepatitis B than HIV-

negative individuals. In addition, HIV-infected individuals are more likely to lose 

previously developed protective anti-HBs antibody and develop acute hepatitis B 

infection. 

The association between HIV, HBV and sexually transmitted disease (STDs) has been 

established. According to Desalegn et al.,(2016) and Shaw and Locarnini (2004), the 

Hepatitis B Virus (HBV) and Human Immunodeficiency Virus (HIV) are viruses that 

share certain epidemiological characteristics such as risk populations and transmission 

routes. This puts HIV-positive individuals at risk of co-infection with hepatitis B. For 

HIV and HBV co-infection (HIV/HBV), the sero-prevalence is between 6.3% 39% 

(Uneke et al., 2005; Mendes et al., 2000). Human immunodeficiency virus type 1 (HIV-

1) and hepatitis B virus (HBV) exact a high toll worldwide. Both can lead to chronic 

disease, cancer, and death and neither can be eradicated with the use of current therapies. 

 Antiviral drug resistance often develops after patients have received treatment for some 

time and is usually followed by the loss of clinical benefit (Hoffman et al., 2007). Co-



infection with the two viruses exacerbates the negative effects. Worldwide, HBV is the 

leading cause of chronic liver disease and a leading cause of death, accounting for up to 

half of all hepatocellular carcinoma and cirrhosis cases (Hoffman et al., 2007). An 

estimated 400 million people are infected with HBV (Hoffman et al., 2007) with the 

majority of cases occurring in regions of Asia and Africa where the virus is endemic. 

Studies have shown that up to 70% of adults show serologic evidence of current or prior 

infection and 8 to 15% have chronic HBV infection (Hoffman et al., 2007). 

Co-infection with Hepatitis B (HBV) is a major concern in HIV/AIDS patients (Sharma 

et al., 2005). HIV and HBV share modes of transmission and hence co-exist in the same 

host at significantly high rates (Kottilil et al., 2005). Moreover, co-infections with HIV 

have become a major health care catastrophe. Hence, it is key to detect them early for 

reduced morbidity, delayed mortality, and enhanced quality of life among HIV/AIDS 

patients (Rewari et al., 2003).  

Hepatitis B virus (HBV) co-infections contribute significantly to HIV associated 

morbidity and mortality, but the burden of these diseases is not fully appreciated in sub-

Saharan Africa, as prevalence data are scarce (Zoufaly et al., 2012). Both infections 

often remain undiagnosed in resource-limited settings because routine testing is not a 

part of most of the national guidelines. Epidemiological studies provide important 

information on prevalence and risk factors for such co-infections and can provide 

guidance for clinical management and the development of test strategies (Zoufaly et al., 

2012). 

 HIV-1 and Hepatitis B virus co-infection are common in Sub-Saharan Africa due to 

similar routes of transmission and high levels of poverty. Most studies on HIV-1 and 

Hepatitis B virus have occurred in hospital settings and blood transfusion units. Data on 

Hepatitis B virus and HIV-1 co-infection in informal urban settlements in Kenya are 

scanty, yet they could partly explain the disproportionately high morbidity and mortality 

associated with HIV-1 infections in these slums (Kerubo et al., 2015). The HIV 

prevalence in these informal settlements suggests a higher rate than what is observed 



nationally. The prevalence rates of HBV are significantly higher in the HIV-1 positive 

and negative populations (Kerubo et al., 2015). This indicates the need for HIV-1 

control programmes and hepatitis B virus vaccination to be promoted through public 

awareness as a preventive strategy (Kerubo et al., 2015). Therefore, this research further 

investigated the effects of Hepatitis B co-infection on immune biomarkers among HIV 

patients.  

1.2 Statement of the Problem 

Hepatitis B virus (HBV) is one of the major causes of acute and chronic hepatitis 

worldwide. Co-infection with HBV and human immunodeficiency virus (HIV) is 

frequent as both share the same routes of transmission. In the general population, the 

risk of developing hepatitis is 6%, but it can reach 10–20% in HBV/HIV co-infected 

patients, besides these HBV/ HIV patients present a higher level of HBV replication, and 

the potential of transmission is increased. It has been observed that HBV/HIV co-

infection leads to increased morbidity and mortality as compared to HIV or HBV mono-

infection (Thio et al., 2009). The ever-increasing burden of these infections has become 

a growing concern. Studies show that HIV co-infection adversely impacts the natural 

history of HBV Ranjbar et al., (2010) by accelerating progression to chronic liver 

disease due to drug-related hepatotoxicity and hepatitis reactivation (Benhamou et al., 

2001). In Kenya, the HIV-1 epidemic has been well documented. However, little data 

exists on HBV co-infection among HIV-1 positive patients and its effects on immune 

progression markers. A study carried out by Muriuki et al., (2013) on the prevalence of 

HBV/HIV co-infections in Nairobi found out that 6% of the participants had HIV-1 and 

HBV infections.  

Makueni County has an HIV prevalence of 5.6% (adults) however how CD4 count 

levels, viral load, ALT (liver functions) respond to people co-infected with HBV 

compared to those not co-infected with HBV has not been established despite its 

importance in the successful clinical management of these patients. Data on risk factors 

related to HIV/HBV co-infections is also scarce within this population in Makueni 



County. To ensure success in the management of HIV patient’s proper data and 

management of HBV co-infection is required and the results obtained from this study 

will help provide information to fill the gaps identified.  

1.3 Justification of the study 

 HBV infection has been associated with more rapid progression to AIDS, explained by 

an increased expression of HIV infected cells and a faster decrease in CD4 lymphocytes 

(Cornejo-Juarez et al., 2006). When compared to the general population, the response 

rate to HBV vaccine in HIV-infected patients is diminished (40–60% vs 60–80%) 

(Cornejo-Juarez et al., 2006). This lower response is related to a CD4 count of less than 

500 cells/mm3 and has also been found with other antigens like influenza or 

pneumococcal vaccines. HIV treatment and management is coupled with a lot of 

challenges ranging from lack of drug adherence, loss to follow up, treatment failure, and 

occurrence of co-infections which increases chances of mortality and morbidity. 

However, healthcare providers will advocate for people to know their HIV status or fund 

HIV testing activities and linkage to care to access drugs in the management of the 

disease. The biggest challenge remains retention into the care of these individuals and 

prevention and management of co-infections which causes 90% of the mortalities 

(Cornejo-Juarez et al., 2006). These co-infections may result in continued immune 

suppression coupled with drug adherence challenges which are critical in maintaining a 

strong immune system for successful treatment. Results from this study will address the 

risk factors for co-infection with HBV among HIV patients and its influence on immune 

progression markers for patients attending comprehensive care clinics in Makueni. The 

recommendations drawn from this study will also help formulate new strategies in the 

successful management of HIV patients with HBV co-infection and reduce their 

predisposing factors to mortality and morbidity due to these co-infections.  



1.4 Research Questions 

1. What is the effect of Hepatitis B virus co-infection on viral load levels among 

HIV infected persons attending comprehensive care clinics in Makueni County? 

2. What is the effect of Hepatitis B virus co-infection on CD4 count among HIV 

infected persons attending comprehensive care clinics in Makueni County? 

3. What is the effect of Hepatitis B virus co-infection on liver functions (ALT) 

among HIV infected persons attending comprehensive care clinics in Makueni 

County? 

4. What are the risk factors for HIV/HBV co-infection among HIV-infected persons 

attending comprehensive care clinics in Makueni County? 

1.5 Broad objective 

To determine the effect of Hepatitis B virus co-infection on immune bio-markers among 

HIV infected persons attending comprehensive care clinics in Makueni County. 

1.5.1 Specific objectives 

1. To determine the effect of Hepatitis B virus co-infection on viral load levels 

among HIV-infected persons attending comprehensive care clinics in Makueni 

County. 

2. To determine the effect of Hepatitis B virus co-infection on CD4 count among 

HIV infected persons attending comprehensive care clinics in Makueni County. 

3. To determine the effect of Hepatitis B virus co-infection on liver functions 

(ALT) among HIV infected persons attending comprehensive care clinics in 

Makueni County. 

4. To determine the risk factors for HIV/HBV co-infection among HIV infected 

persons attending comprehensive care clinics in Makueni County. 



1.6 Limitation of the study. 

This study was carried out during the outbreak of COVID-19 and flow of clients to the 

facility was limited hence it took some time before we achieved our required sample 

size. We could not make to do several follow-ups for our study participants though this 

could not be possible because of the limited time and financial constraints. 



CHAPTER TWO 

LITERATURE REVIEW 

2.1 Human Immunodeficiency Virus 

 HIV is a virus spread through certain body fluids that attacks the body’s immune 

system, specifically the CD4 cells, often called T cells. Human immunodeficiency virus 

(HIV) is the virus that causes acquired immunodeficiency syndrome, also known as 

AIDS. Over time, HIV can destroy numerous cells that the body cannot fight off 

infections and diseases. These special cells help the immune system fight off infections. 

Untreated, HIV reduces the number of CD4 cells (T cells) in the body (CDC 2014). The 

virus gains entry to the cells by attaching to the CD4 receptor and a co-receptor (CCR5 

or CXCR4) via its envelope glycoproteins. It is called a retrovirus because it encodes the 

enzyme reverse transcriptase, allowing a DNA copy to be made from viral RNA. 

 The reverse transcriptase enzyme is inherently error-prone, resulting in a high rate of 

HIV mutation, which can rapidly lead to viral resistance in those on treatment (Gupta et 

al., 2008). Once integrated into the cellular DNA the provirus resides in the nucleus of 

infected cells and can remain quiescent for extended periods. Alternatively, it can 

become transcriptionally active (especially where immune activity is occurring) and can 

use the human host cell machinery to replicate itself. Viral RNA is then spliced singly or 

multiply to make a variety of structural and regulatory and accessory proteins (Gupta et 

al., 2008).  

Viral proteases further process proteins and mature viral particles are formed when the 

virus buds through the host cell membrane (Gupta et al., 2008). Within a few weeks of 

infection, there is a high level of viral replication in the blood that can exceed 10 million 

viral particles per microlitre of plasma. There is a concomitant decline in CD4 T cells. 

However, an immune response to HIV develops that curtails viral replication, resulting 

in a decrease in viral load and a return of CD4 T-cell numbers to near-normal levels. The 



immune control is thought to be dependent on killer T cells and neutralizing antibodies. 

Depending on how effective this control is, the viral load is known as the set point and 

this is thought to be prognostic of natural history outcomes for the infected person 

(Morris et al., 2005).  

2.1.1 Incubation Period of HIV Infection 

 The length of time can vary widely between individuals. Left without treatment, the 

majority of people infected with HIV will develop signs of HIV-related illness within 5–

10 years, although this can be shorter. The time between acquiring HIV and an AIDS 

diagnosis is usually between 10–15 years, but sometimes longer. Antiretroviral therapy 

(ART) can slow the disease progression by preventing the virus from replicating and 

therefore decreasing the amount of virus in an infected person’s blood (known as the 

‘viral load’) (WHO, 2016). 

2.1.2 Symptoms of HIV infection 

 For many people, early infection is asymptomatic. Within a month or two of exposure, 

one may display signs of fever, headache, fatigue, and enlarged lymph nodes. These 

symptoms usually fade for as little as a few months to up to 10 years depending on the 

individual. After this asymptomatic period, as the immune system is further broken 

down by the HIV more persistent symptoms such as energy and weight loss, fevers and 

sweats, persistent yeast infections, skin rashes or flaky skin, pelvic inflammatory 

disease, short term memory loss, and severe herpes infection appear (NIAID, 2005). 

2.1.3 Prevention and Management of HIV Infection 

 Antiretroviral drugs are used to treat and prevent HIV infection. They fight HIV by 

stopping or interfering with the reproduction of the virus in the body, reducing the 

amount of virus in the body (WHO, 2016).  



2.2 Hepatitis B Virus Infection 

 HBV may be directly cytopathic to hepatocytes. Nonetheless, Keeffe et al. (2008) note 

the immune system-mediated cytotoxicity assumes a central role in causing liver 

damage. The immune assault is driven by human leukocyte antigen (HLA) class I–

restricted CD8 cytotoxic T-lymphocytes which identify hepatitis B core antigen 

(HBcAg) and hepatitis B e antigen (HBeAg) on the infected hepatocytes’ cell 

membranes (Keeffe et al.,2008).  

2.2.1 Acute Hepatitis B Virus Infection 

 The HBV incubation period is 40-150 days (around 12 weeks on average). Similar to 

the acute HAV infection, the clinical illness linked to acute HBV infection may span 

from mild disease to severe illnesses such as fulminant hepatic failure (< 1% of patients) 

(Sorrell et al.,2009). Following the resolution of acute hepatitis resolves, approximately 

5-10% of infected infants and 95% of adult patients ultimately develop antibodies 

against hepatitis B surface antigen (HBsAg) including anti-HBs—clear HBsAg (and 

HBV virions), and recover fully. About 5% of adult patients and 90-95% of infected 

infants develop chronic infection (Keeffe et al., 2008; Sorrell et al., 2009). After some 

years, some of these people may get into the immune-active phase of the disease. The 

HBV DNA may significantly high due to the active inflammation of the liver and 

fibrosis. During this period, the ALT levels are notably elevated (Keeffe et al., 2008). 

2.2.2 Chronic Hepatitis B Virus Infection 

 The 10-30% of HBsAg carriers who develop chronic hepatitis present with some 

symptoms including fatigue. Occasional acute disease flares also occur, presenting with 

acute hepatitis’ symptoms. The extra-hepatic manifestations of the disease (such 

cryoglobulinemia, polyarteritis nodosa, and glomerulonephritis) may occur (Lok et al., 

2009). Chronic hepatitis B patients have abnormal liver chemistry results, inflammatory 

or fibrotic activity on liver biopsy, and blood test evidence of active HBV replication. 

http://emedicine.medscape.com/article/329255-overview
http://emedicine.medscape.com/article/330717-overview
http://emedicine.medscape.com/article/777272-overview


Patients with chronic hepatitis may be regarded as HBeAg-negative or HBeAg-positive 

(Keeffe et al., 2008). 

2.3 Influence of Hepatitis B virus co-infection on CD4 and viral load in HIV 

patients   

Impact of Hepatitis B Virus Infection on Human Immunodeficiency Virus Response to 

Antiretroviral Therapy in Nigeria was studied among 1564 HIV-infected patients in Jos, 

Nigeria, who initiated ART. Participants with HIV-HBV co-infection had hepatitis B e 

antigen (HBeAg) and HBV DNA status determined. CD4+T cell count and HIV load at 

ART initiation were compared between individuals with HIV mono-infection and those 

with HIV-HBV co-infection with the use of univariate methods. Regression analyses 

were used to determine if HBeAg status or HBV DNA at ART initiation were associated 

with baseline HIV parameters or ART response. The median CD4+T cell count of the 

262 participants with HIV-HBV co-infection (16.7%) was 107 cells/mL, compared with 

130 cells/mL for participants with HIV mono-infection at ART initiation.  

The participants with HIV-HBV co-infection also had higher HIV loads than did 

patients with HIV mono-infection. Higher HBV DNA and detectable HBeAg levels 

were independently associated with lower CD4+T cell counts at ART initiation but not 

with higher HIV loads. In a multivariable model, HBeAg-positive patients were less 

likely than HBeAg-negative patients to suppress HIV replication to ⩽400 copies/mL at 

24 weeks, but they had similar CD4+T cell increases. At 48 weeks, there was no 

significant effect of HBeAg status on ART response. Among HIV-infected Nigerian 

individuals, HBV co-infection, especially among those with high levels of HBV 

replication, was associated with lower CD4+T cell counts at ART initiation, independent 

of HIV RNA level. Patients with HBeAg-positive status had a slower virological 

response to ART, compared with HBeAg-negative patients. Further work is needed to 

understand the effects of HBV on CD4+T cells (John et al., 2009). 



 A study by Summer et al., (2013) was carried out to determine the prevalence, clinical, 

and virologic outcomes of chronic HBV infection, including HBV resistance to 

lamivudine, in a cohort of HIV-1 seropositive Kenyan women on long-term ART. In this 

prospective cohort study, HIV-1 seropositive women initiated three-drug ART regimens 

that included lamivudine as the single drug active against HBV. Archived samples were 

tested for HBsAg, with further testing to determine HBeAg sero-prevalence, HBV DNA 

suppression, and lamivudine resistance.  Prevalence of chronic HBV was estimated and 

examined associations between HBV co-infection and clinical and virologic outcomes. 

 In a cohort of 159 women followed for a median of 3.4 years (interquartile range 1.4–

4.5), 11 (6.9%; 95% CI 3.1–10.7) had chronic HBV infection. Of these, 9 (82%) 

achieved undetectable plasma HBV DNA levels. One woman developed lamivudine 

resistance, for an incidence of 3 per 100 person-years. The HBV co-infected women 

were at greater risk for abnormal ALT elevations compared to HIV-1 mono-infected 

women (HR 2.37; 95% CI 1.1–5.3). There were no differences between HBV-infected 

and uninfected women in mortality, CD4 count, or HIV-1 RNA suppression (Summer et 

al., 2013). 

  A study carried out in Botswana was an effort to determine the response to Truvada-

based first-line combination antiretroviral therapy (cART) in HIV mono--infected 

patients verses HIV/HBV-co-infected. The determination of Hepatitis B virus surface 

antigen (HBsAg), HBV e antigen (HBeAg), and HBV deoxyribonucleic acid (DNA) 

load was from baseline and follow-up visits in a longitudinal cART cohort of Truvada-

based regimen. Logical regression techniques established that the predictors of HBV 

serostatus and viral suppression were (undetectable HBV DNA). There was a reduced 

CD4+ T-cell gain in HIV/HBV co-infected in comparison to HIV-mono-infected 

patients. Hepatitis B virus surface antigen loss was 38% while HBeAg was 60%, at two 

years following cART initiation. The HBV DNA suppression rates surged with time on 

cART from 54% in 6 months to 75% in 24 months, (Motswedi et al., 2016). 



 Prospective research of HIV-positive people in the USA and Europe in The Center for 

AIDS Research Network of Integrated Clinical Systems and the HIV-CAUSAL 

Collaboration and was conducted to demonstrate a way of comparing CD4 cell count as 

well HIV-RNA monitoring approaches in HIV-positive people on antiretroviral therapy 

(ART) (Caniglia et al., 2016). Within 12 months, antiretroviral-naive people who started 

ART and became virologically suppressed were followed from the suppression date. The 

researchers compared 3 HIV-RNA monitoring strategies and CD4 cell count: once every 

(1) 9-12 ± 1 months (2) 6 ± 1 months, and (3) 3 ± 1 months.  Inverse-probability 

weighted models were used in comparing the clinical, immunologic, and virologic 

results.   

In 39,029 participants, 265 deaths and 690 AIDS-defining morbidities and mortalities 

were reported. The mortality hazard ratios (95% CIs) were 0.82 (0.46 to 1.47) for the 9-

12 month strategy and 0.86 (0.42 to 1.78) for the 6 months relative to the three-month 

strategy. Caniglia et al. (2016) further notes that the respective 18-month risk ratios 

(95% CIs) of virologic failure (RNA >200) were 0.74 (0.46 to 1.19) and 2.35 (1.56 to 

3.54) and 18-month mean CD4 differences (95% CIs) were -5.3 (-18.6 to 7.9) and -31.7 

(-52.0 to -11.3). The estimates for the 2-year risk of AIDS-defining mortality and 

morbidity were the same across the approaches.  

 Human Immunodeficiency Virus/Hepatitis B Virus (HIV/HBV) co-infection in 

Nigerian children has emerged as a major concern with the advent of HAART and its 

impact on the immune system and liver has not been extensively studied in children. A 

study was conducted in Nigeria and it included consecutive HIV-positive children aged 

two months to seventeen years on HAART constituted the study population. Age and 

gender; CD4+ count, ALT, creatinine, and HBsAg were tested and documented at 

enrolment and 12months. The results from this study showed no significant effect of 

HBV status on the elevation of ALT levels after 12 months of HAART. Co-infected 

patients had an odds ratio of achieving immune response of 0.14 (95% CI 0.02–

0.79).HIV/HBV co-infection rates in the children are comparable to other localities and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Caniglia%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=26895294


ALT levels did not worsen with HAART and the immune response of the co-infected 

children on HAART is lower ( Ikpeme et al., 2013). 

  A cross-sectional study was conducted at the University of Gondar Teaching Hospital, 

Northwest Ethiopia to assess the HBV and HCV seroprevalence and how they correlate 

with liver enzyme and CD4 levels among HAART naive HIV-positive individuals. The 

standard procedures were used to assess the HBV and HCV serological tests and liver 

enzymes as well as CD4 T cell level determination. Study participants with HIV-HBV-

HCV, HIV-HCV, and HIV-HBV co-infection have relatively raised mean liver enzyme 

levels (ALT, AST, and ALP) than HIV mono-infected individuals. Furthermore, they 

had lower mean CD4 levels compared to the participants who were HIV mono-infected 

(Yitayih et al., 2013). The males had a lower mean CD4 value compared to the females. 

These findings highlight the significance of screening all HIV-positive people before 

putting them on antiretroviral treatment.   

 HIV/HBV co-infection has been linked to less immune recovery and mortality, but 

tenofovir has been shown to improve outcomes. 

 At baseline, there was hepatitis B surface antigen (HBsAg) screening among the 

participants which is indicative of the current hepatitis B virus infection. The 

prescription of ART was informed by the World Health Organization (WHO) and 

Kenyan guidelines, starting threshold of < 200 cells/mm3 until 2007 when it was 

increased 250 until 2010 and to 350 afterward. A total of 6214 participants were put on 

ART, among them were 3125 on tenofovir-containing regimens (Wondimeneh, Alem, 

Asfaw, & Belyhun, 2013). For about 1.75 years, the patients were observed every three 

months. The virological and immunological responses to ART and clinical outcomes 

were compared between HIV/HBV co-infected and HIV mono-infected participants. 

The tenofovir-containing ART impact was determined in an analysis adjusting for 

confounding factors including baseline CD4 count, baseline creatinine level, sex age, 

and calendar year. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikpeme%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24940318


 In comparison with HBsAg-negative patients, HBsAg-positive patients had 

significantly impaired immunological recovery with median CD4 count surges of 110 

versus 135 cells/mm3 during the initial treatment year notwithstanding similar rates of 

HIV viral suppression (90 versus 89%). Baseline ALT levels –a liver inflammation 

indicator – were elevated HBsAg-positive patients (27 versus 23 IU/L), but with 

clinically insignificance difference. Severe liver disease was not evident among HBsAg-

positive individuals during the initial year on ART. The mortality rate during the initial 

year on ART was significantly higher among HBsAg-positive relative to HBsAg-

negative participants (9.3% vs 5.3%, correspondingly) (Liz et al., 2016). Being HBsAg 

positive was related to a notably increased risk of death. Hepatitis B co-infection was 

linked to compromised immunological reactions to ART and amplified mortality risk in 

this large cohort of Kenyans commencing ART. Regardless of sufficient HIV virological 

suppression and lack of evidence for severe liver disease, the researchers concluded the 

adoption of tenofovir-containing regimens reduced mortality risk in HIV/HBV co-

infected patients significantly (Liz et al., 2016). 

2.4 Influence of Hepatitis B virus co-infection on Liver function in HIV Patients 

 Olawumi et al., (2014) studied the prevalence of HBV infection among HIV-infected 

HAART naive patients and investigate the effect of co-infection on CD4 count and liver 

function. This was a hospital-based descriptive cross-sectional study of one hundred 

consecutive therapy-naive HIV-infected individuals. The CD4 count, Hepatitis B surface 

antigen. Serum albumin, total protein, and liver enzymes were determined using 

standard techniques. The prevalence of HIV and HBV co-infection was 37%. The mean 

serum ALT and ALP were significantly higher in the co-infected patients.  

The mean CD4 count of the mono-infected patients was significantly higher. The mean 

serum ALT, AST, and ALP of mono and co-infected patients with CD4 count<200/µl 

were significantly higher than those with count ≥ 200 cells/µl. The mean ALT and AST 

of the co-infected patients and all patients with CD4 count <200 cells/µl were higher 

than the normal reference range. Approximately one-third of HIV-positive patients had 



hepatitis B virus co-infection. Co-infection and CD4 count <200 cells/µl are likely to 

result in abnormal ALT and AST. The study recommended those co-infected patients 

and those with CD4 count <200cells/µl should be given non-hepatotoxic antiretroviral 

drug (Olawumi et al., 2014). 

 The occurrence of HBV/HIV co-infection by laboratory values in Roma, Lesotho was 

carried out to assess the co-infection status of patients with human immunodeficiency 

virus (HIV) and hepatitis B virus (HBV) in Lesotho, and this has been rarely reported 

(Eltony et al., 2015). This was a retrospective study, in a laboratory setting, on 

HBV/HIV co-infection among 304 HIV-positive patients who were screened for HBsAg 

in St Joseph's Hospital records between March 2011 and December 2013. In this study, 

10.5% of 304 HIV-positive patients had HBV/HIV co-infection. The increased levels of 

ALT and AST were significantly associated with HBV/HIV co-infection status. Gender 

and liver function tests are important predictors for HBV/HIV co-infection. Screening 

for HBV co-infection in HIV-positive patients is recommended (Eltony et al., 2015). 

 A study carried out in Nigeria determined Liver function test abnormalities in Nigerian 

patients with human immunodeficiency virus and hepatitis B virus co-infection. Data on 

baseline hepatic function of HIV and hepatitis B virus (HBV) co-infected patients are 

limited in sub-Saharan Africa. The assessment of liver function test (LFT) abnormalities 

in Nigerian patients with HIV/HBV co-infection was done to highlight the impact of 

HIV on HBV-related liver disease in sub-Saharan Africa. The blood testing for HIV 

antibodies, CD4+ cell count, hepatitis B surface antigen (HBsAg), hepatitis B e antigen 

(HBeAg), LFTs, platelet count, fasting blood glucose and lipid profile were carried out. 

The co-infected patients had deranged liver enzymes more than the controls. LFT 

abnormalities are common in Nigerians with HBV infection and co-infection with HIV 

negatively impacts hepatic function (Iroezindu et al., 2013). 

 Patients with a co-infection of HIV and Hepatitis B or C are at risk of getting a liver 

injury from antiretroviral drugs because the co-infections accelerate liver injury that may 

lead to cirrhosis or hepatocellular carcinoma. The risk of liver damage for those with a 

https://www.omicsonline.com/open-access/the-establishment-of-biosensor-technology-based-on-f0f1atpasemolecular-motor-for-detection-of-rotavirus-and-hepatitis-a-virus-2090-4967-1000121.php?aid=77344


mono-infection of HIV alone is lower than in co-infections. This review explores risk 

factors for hepatotoxicity, its hepatotoxic antiretroviral drugs, and the mechanisms of 

toxicity. It is meant to highlight the hepatotoxic potential of different antiretroviral drugs 

currently in use by HIV-infected individuals (Wambani et al., 2015). 

 Serum of 200 patients positive for HIV was screened for HBsAg by ELISA test and 

LFTs were performed in first, second, and third week in serum of patients co-infected 

with HIV- HBV, and HBV alone. Prevalence of HBV was found in 15 out of 200 HIV 

positives with the maximum in age group 21-40yrs 60% of the cases (Tamal et al., 

2013). In HIV-HBV co-infected patients the amount of total bilirubin, ALP, and ALT 

was found to be considerably lower as compared to HBV infected persons only and the 

difference was statistically significant. From the study, it is fairly clear that the co-

infection of HIV and HBV is an emerging problem that should be addressed 

immediately. Hepatic damage in the case of co-infected patients should not be assessed 

only based on serum liver enzyme estimation as their rise is not significant enough in 

these cases. A liver biopsy accompanied by a liver function test provides a clearer 

picture of necro inflammation. Such co-infected individuals also face an increased risk 

of hepatotoxicity from anti-retroviral therapy. Individuals with HIV-HBV co-infection 

should have both the infections completely assessed to decide on the best therapeutic 

option for both viruses (Tamal et al., 2013). 

 A study by James et al., (2007) looking at virology and clinical management of 

Hepatitis B co-infection among HIV co-infected found out that HIV can impact the 

outcome of HBV infection, liver damage quietly however yet it progresses with time and 

with the introduction with HAART liver disease has emerged as one of the leading 

causes of the HIV/HBV co-infected patients. A cross-sectional study was conducted in 

15 government clinics in Lusaka including 5436 adult patients who initiated 

antiretroviral therapy between 2011 and 2013. Cases were described as HIV-positive 

patients who tested HBsAg-positive and controls as HIV-positive patients who tested 

HBsAg-negative. HIV-HBV co-infection was defined as the number of patients who 

tested HBsAg-positive divided by the total tested (with 95% CI). Laboratory measures 



of CD4 and ALT were categorized in the analysis. Elevated ALT was defined as 

ALT≥66 IU/ml. CD4 cell count was dichotomized CD4 of >200 cells/µl. 

 The median age was 35 (29–41) years. The median CD4 cell count was 202 (102–305) 

cells/µl with the median ALT being 20 (14–30) IU/ml. HIV−HBV prevalence was 

12.3% (95% CI: 11.4−13.1). Elevated ALT was reported in 11.1% cases and 4.7% in 

controls (p-value <0.001). The adjusted odds ratio (OR) of experiencing elevated ALT 

before ART initiation for HI-HBV patients was 2.4 (95% CI: 1.8−3.2) compared to their 

HIV-mono-infected counterparts. Of the cases, 53.5% had a CD4<200 while only 48.9% 

of controls had CD4 <200 before ART initiation (p-value 0.026). Patients infected with 

HBV are at increased risk of experiencing elevated alanine transaminase enzyme (ALT) 

and HIV-HBV co-infection may lead to further reduced CD4 cell count before initiating 

antiretroviral therapy (ART) (Musukuma et al.,2016). 

2.5 Risk factors for Hepatitis B virus co-infection among HIV patients 

  A Study by Weldemhret et al., (2016) found that socio-demographic characteristics like 

age, occupation, education, residence, and marital status lacked a significant association 

with HBsAg positivity. Likewise, the history of blood transfusion, unsafe injection, 

tooth extraction, history of surgery, having a history of family liver disease, 

catheterization, abortion, tattooing and lacked a statistically significant relationship with 

HBV infection. These findings corroborated the results from a study done in Goba, 

Ethiopia by Erena et al., (2014) revealed that males were 2.59 times more predisposed to 

HBV exposure compared to females. Similarly, the males were more likely to a history 

of having multiple sexual partners (6.9 %) compared to females (3.9 %). The probable 

rationale for this finding is, in developing nations, particularly the semi-urban and rural 

communities, males travel more often than females due to the nature of their jobs. This 

was relative to the research conducted in Gondar teaching hospital, Ethiopia, Pasteur 

institute, Pakistani Punjab, and Morocco (Wondimeneh et al.,2013; Chen et al.,2013; 

Baha et al 2013; Khan et al.,2013; Lok et al .,2007). 



 HBsAg seropositivity in people whose CD4 count was below 200 cells/μl was 

significantly higher compared to those with a CD4 count above 200 cells/μl. The AZT-

3TC-EFV also had higher HBsAg seropositivity compared to those with TDF-3TC-EFV 

combination ART therapy. The possible justification is the TDF, a nucleotide analog, 

which inhibits the viral polymerase and replication cycle more efficiently compared to 

the AZT. The study also revealed that males were regularly infected with HBV 

compared to females. The researchers also note a larger HBV prevalence among people 

who had multiple sexual partners’ histories. Therefore, this demonstrates the need to 

reinforce and incorporate HBV screening and treatment with the current HIV/AIDS 

Prevention and Control Policies (Weldemhret et al., 2016). 

 Findings by Apedichkul et al., (2016) suggested that some of the HIV/HBV co-

infection protective factors included having a good education and a good immune status. 

Therefore, providing broad access to general and sex education on HIV, and HBV risk 

and prevention as well as promoting HBV immunization are considered as a viable 

solution. It was found that education and CD4 level had statistically significant 

associations with HIV/HBV co-infection. In this study, participants who had no 

education were at a significantly greater association with HIV/HBV co-infection. This 

study found HIV-infected patients with a CD4 cell count of ≥ 201 cells/mm3 had a 

greater association with HIV/HBV co-infection with a statistical significance while 

compared to those who had CD4 ≤ 200 cells/mm3. This might be due to those subjects 

who had a CD4 ≤ 200 cells/mm3 had to meet more often with health personnel and 

getting more opportunity to be suggested for living in healthy behaviors. Therefore, it 

made less the opportunity to get an infection of HBV. Moreover, it could be the impact 

of losing the amount of CD4 after getting an HIV infection. Therefore, HBV infections 

later may not completely produce an individual immune reaction. However, the mean of 

CD4 cell count in cases was higher than in controls (308.70 cells/mm3 vs.255.97 

cells/mm3), which was not statistically significant (Apedichkul et al., 2016). 

 A study by Rodrigue et al., (2019) was conducted to evaluate the seroprevalence and 

risk factors of HIV, HBV in Ottou village, a communal area on the outskirts of 



Yaounde. This was a cross-sectional study carried out from May to September 2018 at 

“Sainte Monique”, a pediatric and gynecologic health center. Associations between 

AIDS and HBV knowledge, demographics, behavior factors, and blood transfusion, and 

HIV and HBV infection were analyzed. The prevalence of HIV, HBV, and the co-

infection HIV/HBV was respectively 11.11% (17/153), 14.37% (22/153) and1.3% 

(2/153). The study found out that females were more infected by HIV than men (13.3% 

vs. 6.3%). Contrariwise, men were more infected by HBV (16.7% vs. 11.4%) however, 

the differences were not statistically significant. Univariate analysis identified that 

multiple sexual partners and the lack of awareness on HBV were associated risk factors 

to contracting HBV whereas having multiple sexual partners was the only identifiable 

risk factor for HIV. Their study suggested that targeted, tailored, and comprehensive 

interventions are urgently needed to prevent HIV and HBV infections in this locality. 

 A study by Omatola et al., (2019) determined the prevalence of hepatitis B surface 

antigenemia among HIV-positive patients on an anti-retroviral treatment program in 

Anyigba, Kogi State, North-Central Nigeria. Sera samples obtained from consented HIV 

patients were screened for HBsAg using the commercial rapid test membrane-based 

qualitative immunoassay. A structured questionnaire was used to collect information on 

patients’ demographic variables and probable risk factors for HBV transmission. 

Overall, 3.5% of HIV patients were seropositive to HB sAg, and the difference between 

seroprevalence rates and patients’ age as well as gender was not statistically significant. 

There was a significant difference between patients’ demographic variables such as 

marital status and educational level and HBsAg seropositivity. Patients with a history of 

surgical applications and who indulged in alcoholism significantly had higher rates of 

concomitant HIV/HBV infection in the study area. 

 A cross-sectional study on the HBV and HDV infection prevalence, genotype 

distribution, risk factors, and genotype distribution was conducted in Mato Grosso do 

Sul, Central Brazil among 848 HIV-infected patients (Freitas et al., 2014). Serum 

samples of participants were tested for hepatitis surface antibody (anti-HBs), hepatitis B 

core antibody (anti-HBc), and hepatitis B surface antigen (HbsAg). The statistical 



analysis methods used to analyze the association between HBV positivity (defined as 

anti-HBc and/or HBsAg positivity) and risk factors included student’s t-test, Fisher’s 

exact test, and chi-square test. The findings indicate that 222 among the 848 HIV-

infected patients investigated had HBV infection serological markers. There was a 2.5% 

prevalence rate of HIV-HBV co-infection. Among the HIV-HBV co-infected patients, 

there was only one (0.1%) anti-HCV-positive case and no cases of anti-HDV-positive 

(Freitas et al., 2014).  Family history of hepatitis, use of an illicit drug, male gender, 

homosexual activity, and increasing age were independent factors linked to HBV 

exposure. 

2.6 Conceptual frame work 

 

 

 

 

 

 

Figure 2.1: Conceptual framework 

HBV and HIV have a mutually detrimental impact in that HIV infection accelerates 

HBV-related liver damage, leading to earlier cirrhosis and end-stage liver disease and 

the presence of HBV infection complicates the management of HIV infection by 

impairing CD4 and Viral load recovery thus accelerating immunologic progression, and 

increases the morbidity and mortality of HIV-infected patients. 

2.7 Summary and gaps identified from literature review. 
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Most studies have been carried out on factors responsible for HIV/HBV co-infection 

among people visiting comprehensive care clinics in various parts of the world however 

few studies have been carried on what Hepatitis B virus impacts on immune bio-markers 

among people living with HIV. Studies done by various authors in this area are majorly 

cross sectional in nature. 



CHAPTER THREE 

MATERIALS AND METHODS 

3.1 Study site 

 The study was carried out in three selected comprehensive care clinics in Makueni 

County which is 144 KM south of Nairobi county located in the southern part of eastern 

province and borders four counties with Kitui to the east, Taita Taveta to the south, 

Kajiando to the west and Machakos to the north with a current prevalence of HIV been 

5.6%. It covers an Area of 8169.8km2.According to the 2019 Kenya population and 

housing census the population was 987,653 with a population density of 121 people per 

KM2 and an annual growth rate of 2.8%.Agriculture is the predominant economic 

activity in the county. Makueni County has six (6) constituencies, which are further 

divided into 30 electoral wards. These include Mbooni, Kaiti, Kibwezi east, Kibwezi 

west, Kilome and Makueni constituency. Temperatures range from between 120c to 

maximum of 28oc.Rainfall ranges from 150mm to 650 mm per annum.Poverty levels 

urban (34%), rural (67%) of population live below poverty. Main economic activities 

include subsistence agriculture, beekeeping, small scale trade, dairy farming and limited 

coffee growing, Eco tourism and commercial businesses. 

 



3.1.1 Figure showing Makueni County Map 

 

 

3.2 Study design 

This was a prospective case-control study among HIV mono-infected (controls) and 

HIV/HBV co-infected (cases) persons. The study looked at the difference in CD4 count, 

ALT, and viral load between the two groups at baseline (enrollment) and follow-up 

which was conducted once at six months to ascertain if there is any association with 

HBV co-infection. At enrollment, both groups were initiated on ARVS and their CD4 

count, ALT, and viral load taken whereby these tests were also done during follow-up. 

3.3 Study population 

 HIV infected persons aged 18 years and above seeking services in the three 

comprehensive care clinics in Makueni County. 

3.4 Target population 

 HIV infected persons attending comprehensive care clinics in Makueni County. 



3.4.1 Inclusion criteria 

1. HIV infected persons registered at the facility who have not started ARVS. 

2. Newly diagnosed HIV infected persons co-infected with HBV. 

3. Newly diagnosed HIV infected persons with no HBV co-infection. 

4. Should be willing to participate and ready to give informed consent. 

5. Should be 18 years and above 

3.4.2 Exclusion criteria 

1. HIV infected persons on antiretroviral drugs 

2. Those who are very sick 

3. Previously vaccinated for HBV 

4. Transfer in HIV infected persons already on ARVS 

3.5 Sample size determination and sampling techniques 

3.5.1 Sample size determination 

 The sample size formula comparing two proportions by Casagrande et al.,(1978) was 

applied to obtain the minimum sample size.  

 

Where;  

N is the sample size for each group 

 



P1=is the anticipated incidence of the factor of interest (outcome) among the unexposed 

(expressed as a proportion), i.e., 0.55 

P2 =is the anticipated incidence of the factor of interest (outcome) among the exposed 

(expressed as a proportion), i.e., 0.75 

R= is the anticipated relative risk of having the factor of interest (outcome) (R= P2/ P1) 

0.75/0.55 = 1.36 

Zα= is the standard normal deviate for a given level of significance (1.962 for 5% level of 

significance) 

Zβ= is the standard normal deviate for a given power (0.84 for a power of 80%) 

 

  

NOTE: Exposure variable = Hepatitis B  

 The minimum sample size per group was calculated as 107. Allowing for 20% non- 

completeness/loss to follow up; the sample size was adjusted upwards to 129. The study 

targeted to recruit a minimum of 129 HIV infected persons with HBV co-infection and 

129 HIV infected persons without HBV co-infection making a total of 258.  

3.5.2 Sampling procedure and sampling techniques 

 The sampling frame consisted of HIV infected persons seeking services in 

comprehensive care clinics in Makueni County and of 18 years and above. Makueni 



County has 57 comprehensive care clinics and three facilities were selected purposively 

to participate in the study. Makueni county referral hospital, Makindu hospital, and 

Emali clinic were used for this study. These facilities were selected because they have a 

high number of HIV-infected persons seeking services and can produce a representative 

sample of all comprehensive care clinics in Makueni county both for people coming in 

rural and urban areas. This was guided by epidemiological data submitted to the county. 

The study was composed of two arms of patients, newly HIV diagnosed with HBV co-

infection (cases) and those infected with HIV only (control). These were newly tested 

HIV infected persons in the facility or recently linked and had not started ARVS. Equal 

numbers were allocated to controls and cases Makueni county referral has approximately 

monthly new HIV enrollments of 60 patients, Makindu hospital has 50, and Emali clinic 

has 35. The sample size was proportionately allocated to the three sites depending on the 

new HIV monthly testing data from each hospital. Fifty-three, forty-five, and thirty one 

patients for each of the two arms were recruited from Makueni county referral, Makindu 

hospital, and Emali clinic respectively. Following this distribution the three hospitals 

produced 129 HIV mono-infected participants and 129 HIV/HBV co-infected 

participants producing a total of 258 study participants for both arms. Consecutive 

sampling was used to recruit participants from each facility. The group found to be 

negative for HBV was vaccinated for Hepatitis B after enrollment in the study. All these 

groups were initiated ARVS after enrollment and followed up for six months. In the two 

groups, baseline information was collected at enrollment to the study, their CD4, ALT, 

and viral load tests, and recorded before ARVS initiation. The follow-up of six months 

was scheduled for the study participants and information was collected for CD4, ALT, 

and viral load tests were done. Individual data was collected using a semi-structured 

questionnaire with the help of a trained research assistant.2mls of venous blood was 

collected in an EDTA bottle at each visit to perform CD4, HBV test and prepare the 

sample for viral load testing using DBS papers which were done at KEMRI, while 2mls 

of blood was collected in plain bottle for doing ALT test with the help of qualified 

laboratory technologists. The samples were tested in these hospitals participating in the 

study since they have the equipment required to support the tests. The laboratory results 



were then recorded to the participant’s questionnaire and then entered into the computer 

as part of the quantitative data. 

 3.7 Determination of HIV and HBV status, CD4 count, ALT, and Viral load 

 Hepatitis B, HIV, ALT, and CD4 count screening for each participant was done at the 

same facility where the study was taking place and laboratory results were entered into 

the participants’ questionnaire the same day. Later, the viral load results were entered 

into the participants’ database after receiving them from KEMRI where analysis was 

done. Both HIV and HBV were conducted using rapid test methods. Blood was stored at 

room temperature and analysis for CD4 was done using Partec Cyflow machine while 

HBV was detected from serum using an advanced quality one-step rapid test kit at the 

facility since all these facilities have laboratories that can carry out these tests. The dried 

blood spot (DBS) samples for viral load were collected and kept at room temperature 

and taken to the nearby G4S (courier) office for transportation to KEMRI (Centre for 

virus Research) Nairobi for processing. Individuals with less than 1000 copies/ul were 

considered to have achieved HIV viral load suppression. 

3.8 Data collection 

 Quantitative data was collected using questionnaires after participant’s informed 

consent with the help of a healthcare provider recruited to be part of the study. This 

comprised of HIV infected persons seeking comprehensive care services in that facility 

where the study was conducted. Hepatitis B screening for each participant, CD4 count 

and ALT was done at the same facility where the study was taking place and laboratory 

results entered into the patient’s questionnaire the same day while viral load results were 

later entered into the participants’ database after receiving them from KEMRI. This data 

was collected at baseline and during follow-up. 



3.9 Recruitment and training of interviewers 

 The minimum requirements for interviewers were form four education levels, fluent in 

English, Kikamba, and Kiswahili languages. Interviews were conducted and successful 

candidates formed part of the study team. The training was organized and conducted and 

took three days. The training was conducted in English, Kiswahili, and the local 

language. The tools were reviewed during the training and the interviewers were given 

guidelines on ethical issues governing the study. These included confidentiality of 

information obtained and the rights of the interviewees. The interviewees were randomly 

selected to participate in the study. 

3.10 Pre-testing of research tools 

 After the training on the research tools, the questionnaires were pre-tested in Sultan 

Hamud Sub-county comprehensive care clinic. This was done to check the ability of the 

interviewers and the quality of the tools. Based on the results corrections were done and 

harmonized. This was done for quality control and to understand the intricacies of the 

research. 

3.11 Data management and analysis 

 A double data entry method was used to ensure quality and consistency. Data cleaning 

was undertaken to identify and correct errors made during questionnaire filling and data 

entry. It was done daily after data collection in the evenings as feedback from the 

enumerators. Data processing and analysis were done using the Statistics Package for 

Social Science (SPSS) software. Descriptive data was presented using frequency tables 

and cross tabulation involving Chi-square test was used to compare variables. P values ≤ 

0.05 were considered significant. 



3.12 Ethical considerations 

The scientific and ethical research committee of Kenya Medical Research Institute 

granted ethical approval to carry out the study. The clearance to go carry out the study 

was given by the board of postgraduate of Jomo Kenyatta University of Agriculture, 

Science, and technology. The permission was sought from leaders in the County 

Ministry of Health Department of HIV/AIDS and the Medical Superintendent of the 

facilities where the study took place. The participants’ informed consent was sought and 

codes were used instead of their real names. Consent was also sought from the 

participants to collect 4ml of blood using a vacutainer at recruitment and endpoint of the 

study for testing HBV, ALT, CD4 count, and viral load. Patients were at liberty to refuse 

consent with or without explanation, and penalty or prejudicial action towards them. 

Samples from this study were only identified by assigned identification numbers and 

were not linked to client identifiers, and thus ensuring confidentiality. The data was 

consolidated into aggregate spreadsheets which contained no individual identifiers. Data 

analysed was not therefore linked with identifiable human subjects. All clients were 

given a patient information sheet detailing all aspects of the study including the title of 

the research project, invitation to participate in the research, purpose, and significance of 

the research, time commitments, termination of participation, indication voluntary 

contribution, risks involved, costs and compensation and anonymity and confidentiality. 

The information sheet also included the contact details of the study principal investigator 

whom the study participant may contact should they have any questions. No direct 

compensation in the form of salary was paid for participating in the study and no special 

incentive was offered to persuade persons to participate. A total of 258 participants gave 

informed consent and were recruited to the study. 



CHAPTER FOUR 

 RESULTS 

4.1 Socio-demographic and socio-economic characteristics of the study participants 

 Majority (64%) of the study participants in both HIV/HBV and HIV arms of the study 

were females. The mean age of the participants was 31±0.402 years and most(33%)  of 

them in the HIV/HBV cohort were aged 26-30 years while in the HIV cohort most(26%) 

were aged 31-35 years. More than seventy-eight percent of the participants in each of the 

groups were married. Among them, 77% in the HIV/HBV and 98% in the HIV group 

were in monogamous marriage. More than half of the study participants in each of the 

groups had attained a secondary level of education. In both groups, more than a third of 

the study participants were in formal employment, and the majority (>50%) lived in 

rural areas. There were no significant differences(p>0.05) in the characteristics of the 

participants in the two groups. (Table 4.1) 



 

Table 4.1: Study participant’s characteristics 

Characteristic Category Presence of co-infection 

HBV/ HIV (n) (%) HIV (n) (%) Total (n) (%) 
 

Gender Male 47(36.7) 47(36.2) 94(36.4)  

Female 82(63.3) 82(63.8) 164(63.6) 

Total 129(100.0) 129(100.0) 258(100.0) 

Age  21-25  28(21.9) 24(19.2) 52(20.5)  

26-30  42(32.8) 33(25.4) 75(29.1) 

31-35  30(23.4) 34(26.2) 64(24.8) 

36-40  18(14.1) 26(20.0) 44(17.1) 

41-45  6(4.7) 8(6.9) 15(5.8) 

46-50  3(2.3) 1(0.8) 4(1.6) 

51-55  2(0.8) 2(1.5) 4(1.2) 

Total 129(100.0) 129(100.0) 258(100.0) 

Marital Status Married 103(79.7) 102(78.5) 205(79.1)  

Single 19(14.8) 22(17.7) 41(16.3) 

Divorced 4(3.1) 4(3.1) 8(3.1) 

Windowed 3(2.3) 1(0.8) 4(1.6) 

Total 129(100.0) 129(100.0) 258(100.0) 

Education 

level 

Primary  28(21.9) 29(22.3) 57(22.1)  

Secondary  69(53.1) 68(52.3) 136(52.7) 

Tertiary (college/University) 29(22.7) 32(25.4) 62(24.0) 

No formal education 3(2.3) 0(0.0) 3(1.2) 

Total 129(100.0) 129(100.0) 258(100.0) 

Employment 

status   

Self employed 45(35.2) 46(35.4) 91(35.3)  

Employed 48(36.7) 50(39.2) 98(38.0) 

Not employed 36(28.1) 33(25.4) 69(26.7) 

Total 129(100.0) 129(100.0) 258(100.0) 

Residence Urban area 63(49.2) 51(40.0) 114(44.6)  

Rural area 66(50.8) 78(60.0) 144(55.4) 

Total 129(100.0) 129(100.0) 258(100.0) 



4.2 Risk factors for HIV/HBV co-infection among study participants 

Ninety-nine (38.4 %) of the participants reported using condoms while having sex 

compared to (61.6 %) of them who did not. Condom use showed a statistically 

significant association with HIV/HBV co-infection at p=0.038. Among the participants, 

188(72.9%) reported only having one sexual partner 69(26.7%) reported two sexual 

partners while the remaining reported more than two sexual partners. Having more than 

one sexual partner was associated with HIV/HBV co-infection (p<0.001). History of 

family members having Hepatitis B  before, blood transfusion, and having been screened 

before for Hepatitis B did not show a relationship of one acquiring the disease however 

taking alcohol or smoking showed a significant relationship with acquiring the Hepatitis 

B virus co-infection at p<0.001. 

  



Table 4.2: Risk factors for HIV/HBV co-infection among study participants  

Risk Factors Characteristics Presence of co-infection 

HBV/ HIV (n) (%) HIV (n) (%) Total (n) (%) p-value 

Use condoms 

while having 

sex 

Yes 41(32.0) 58(44.6) 99(38.4) 0.038 

No 88(68.0) 71(55.4) 159(61.6) 

Total 129(100.0) 129(100.0) 258(100.0) 

Number of 

Sexual 

Partners  

One 80(62.5) 108(83.1) 188(72.9) 0.001 

Two 48(36.7) 21(16.9) 69(26.7) 

More than two 1(0.8) 0(0.0) 1(0.4) 

Total 129(100.0) 129(100.0) 258(100.0) 

Screened for 

Hepatitis B 

Yes 4(3.1) 3(2.3) 7(2.7) 0.686 

No 125(96.9) 126(97.7) 251(97.3) 

Total 129(100.0) 129(100.0) 258(100.0) 

Smoke or take 

alcohol 

Yes 80(62.5) 45(34.6) 125(48.4) 0.001 

No 49(37.5) 84(65.4) 133(51.6) 

Total 129(100.0) 129(100.0) 258(100.0) 

Family 

member(s) had 

Hepatitis B 

infection 

No 55(43.0) 58(44.6) 113(43.8) 0.790 

I don't know 74(57.0) 71(55.4) 145(56.2) 

Total 129(100.0) 129(100.0) 258(100.0) 

Done Blood 

Transfusion  

Yes 2(1.6) 0(0.0) 2(0.8) 0.152 

No 127(98.4) 129(100.0) 256(99.2) 

Total 129(100.0) 129(100.0) 258(100.0) 

Vaccinated 

against 

Hepatitis B  

No 129(100.0) 129(100.0) 258(100.0) 

 

Total 129(100.0) 129(100.0) 258(100.0) 

4.3 Baseline laboratory results for Viral load, CD4, and Alanine Aminotransferase 

(ALT) 

 The study revealed that the HIV/HBV co-infected participants had a mean blood viral 

load of 30169±103692copies/ml at baseline compared to 21860±77690 copies/ml mean 

viral load for HIV patients.HIV/HBV participants had a mean CD4 count of 

327±136cells/ul and ALT of 20±7u/l compared to 421±121cells/ul mean CD4 and ALT 

of 18±6u/l count for those who had no HBV in their blood.ALT levels and viral load 

levels were high in HIV/HBV co-infected and CD4 levels were seen to be low in the 

same cohort compared to HIV mono-infected patients as shown in Table 4.3 below. 



Table 4.3: Baseline laboratory results for study participants 

Laboratory Results HIV/HBV Status 

in the Blood 

specimen 

N Mean Std. 

Deviation 

Std. Error 

Mean 

Viral load 

(copies/ml) 

HIV/HBV  129 30169.69 103692.763 9198.677 

HIV 129 21860.25 77690.345 6789.055 

CD4 Count 

(cells/ul) 

HIV/HBV  129 327.60 136.825 12.063 

HIV  129 421.88 121.898 10.667 

ALT 

(u/l) 

HIV/HBV  129 20.59 7.967 0.706 

HIV 129 18.37 6.285 0.552 

4.4 Gender and laboratory baseline viral load levels among study paricipants 

 Majority of the study participants 171 (66.3 %) in the survey had high viral and 85 

(32.9%)  in the survey had suppressed viral load, among these 2 (0.8%) of them had 

undetectable viral load levels load at the beginning of the study. Females had a high 

viral load suppression rate compared to their male counterparts. Out of the 85 

participants with suppressed viral load, 32 (37.6%) were males and 53 (62.4%) were 

females.  



 

Figure 4.1: Gender and viral load levels baseline laboratory results for HIV/HBV 

and HIV participants. 

4.5 Follow up laboratory results for viral load, CD4, and Alanine Aminotransferase 

(ALT) 

 After six months participants with Hepatitis B virus had a mean viral load of 

1731±8286 copies/ml compared to 1689±5118 copies/ml for those who were not co-

infected with the virus. Participants with Hepatitis B virus had a mean CD4 count of 

459±127cells/ul compared to 437±117cells/ul for those who had no HBV virus. 

Improvement on immune markers progression (CD4 and Viral load) was seen to be good 

among HIV/HBV compared to HIV patients this was after the introduction of ARVS 

among the two groups and follow-up tests conducted in the sixth month. The same was 

also observed for ALT. The participants with Hepatitis B virus had a mean ALT of 

18±7u/l compared to 17±6u/l for those who had no virus. 



Table 4.4: Follow up Laboratory Results for study participants 

Laboratory 

Results 

HIV/HBV 

Status in the 

Blood specimen 

N Mean Std. 

Deviation 

Std. Error 

Mean 

Viral load HIV/HBV  129 1731.40 8286.449 729.581 

HIV 129 1689.23 5118.269 450.638 

CD4 Count HIV/HBV  129 459.26 127.342 11.212 

HIV 129 437.23 117.804 10.372 

ALT HIV/HBV 129 18.37 7.301 0.650 

HIV 129 17.37 6.010 0.529 

4.6 Comparison of viral load status among HIV/HBV co-infected and HIV 

participants at baseline and follow up 

 At baseline, none of the participants with HBV co-infection had undetectable viral load 

status and only two participants among the HIV mono-infected group had undetectable 

levels. Viral load status did not show statistical significance at baseline(p=0.342). After 

the introduction of ARVS to both groups and at six months follow up there was a great 

improvement for both HIV/HBV co-infected and HIV mono-infected. The biggest 

improvement in viral load status was observed among HIV/HBV co-infected clients; 

however, this did not show any statistical significance at p=0.292. 

Table 4.5: Viral load levels among HIV/HBV co-infected and HIV participants at 

baseline and follow up 

 

Current status of viral load 

results(copies/ml) 

HIV/HBV 

(Cases) (n) (%) 

HIV 

(Controls) 

(n) (%) 

Total (n) 

(%) 

p-

valu

e 

Kap

pa 

Baseli

ne 

Viral load suppressed (50-999) 40(48.2) 45(51.8) 85(100) 0.34

2 

-

0.00

1 
Un detectable levels (Less than 

50) 0(0) 2(100) 2(100) 

High (More 1000) 88(50.9) 83(49.1) 171(100) 

Follo

w up 

Viral load suppressed (50-999) 60(49.2) 62(50.8) 122(100) 0.29

2 

-

0.03

7 
Un detectable levels (Less than 

50) 38(57.6) 28(42.4) 66(100) 

High (More 1000) 31(44.3) 39(55.7) 70(100) 



4.7 Risk factors relative to Viral load, CD4, and ALT among study participants 

 Participants who reported using condoms while having sex had a low viral load, similar 

CD4 count, and ALT levels compared to those who didn’t however this was not 

statistically 8significant. The participants who smoked and drunk alcohol had higher 

viral load levels than those who did not and participants who reported having only one 

sexual partner had significantly increased CD4 count compared to those who had more 

than one partner at p=0.003. Participant’s history of blood transfusion before or having a 

history of any of their family members have hepatitis B did not have a significant change 

on ALT, CD4, and Viral load.  

Table 4.6: Risk factors in relation with CD4, ALT, and Viral load among study 

participants 

Risk 

Factor 

Laboratory 

Results 

Participants 

Response 

N Mean Std. 

Deviation 

df F Sig. 

Condoms 

use 

Viral load Yes 39 1268.18 1494.055 2 0.174 0.678 

No 90 1932.12 9882.644 127 

Total 129 1731.40 8286.449 129 

CD4 Count Yes 39 459.51 118.432 2 0.000 0.988 

No 90 459.16 131.655 127 

Total 129 459.26 127.342 129 

ALT Yes 40 17.00 6.617 5 2.014 0.158 

No 89 18.99 7.543 124 

Total 129 18.37 7.301 129 

Number of 

partners 

Viral load One 81 1978.80 10384.838 2 0.193 0.661 

More than 

one 

48 1313.90 1775.942 127 

Total 129 1731.40 8286.449 129 

CD4 Count One 81 484.36 134.161 2 8.981 0.003 

More than 

one 

48 416.92 103.001 127 

Total 129 459.26 127.342 129 

ALT One 79 18.56 7.782 5 0.139 0.710 

More than 

one 

50 18.06 6.512 124 

Total 129 18.37 7.301 129 

Smoke or 

take 

alcohol 

Viral load Yes 78 2413.38 10602.753 2 1.340 0.249 

No 51 688.35 907.434 127 

Total 129 1731.40 8286.449 129 

CD4 Count Yes 78 454.17 126.812 2 0.314 0.576 

No 51 467.06 129.016 127 



Total 129 459.26 127.342 129 

ALT Yes 76 17.22 6.898 5 4.894 0.029 

No 53 20.12 7.615 124 

Total 129 18.37 7.301 129 

Family 

members 

had 

Hepatitis 

B 

infection? 

Viral load Yes 1 1721.00   2 0.889 0.413 

No 54 2876.00 12696.418 127 

I don't know 74 896.28 1299.348 129 

Total 129 1731.40 8286.449   

CD4 Count Yes 1 395.00   2 .480 .620 

No 54 448.65 116.599 127 

I don't know 74 467.88 135.454 129 

Total 129 459.26 127.342   

ALT Yes 3 23.00  5 0.204 0.815 

No 54 18.41 7.681 124 

I don't know 72 18.28 7.086 129 

Total 129 18.37 7.301   

Had blood 

transfusion 

before? 

Viral load Yes 3 505.33 715.456 2 0.067 0.797 

No 126 1760.59 8382.605 127 

Total 129 1731.40 8286.449 129 

CD4 Count Yes 3 542.00 53.113 2 1.300 0.256 

No 126 457.29 128.031 127 

Total 129 459.26 127.342 129 

ALT Yes 5 14.33 5.686 5 0.940 0.334 

No 124 18.47 7.326 124 

Total 129 18.37 7.301 129 

4.8 Association between risk factors and viral load status among HIV/HBV and 

HIV patients 

Among the three risk factors identified to be associated with HBV co-infection among 

HIV patients, the number of sexual partners and smoking and talking alcohol was found 

to have statistical significance on the three viral load levels while the use of condoms did 

not show any association ap p=0.616. 



Table 4.7: Risk factors versus viral load status among study participants 

Current status of viral load results 

Risk 

Factors 

Viral load 

levels(copies/ml) 

HIV/HBV (n) 

(%) 

HIV (n) 

(%) 

Total (n) 

(%) 

p-

value 

Kapp

a 

Use of 

condoms  

Viral load suppressed 44(44.9) 78(48.8) 122(47.3) 0.616 0.007

7 Un detectable levels 24(24.5) 42(26.3) 66(25.6) 

High 30(30.6) 40(25) 70(27.1) 

Total 98(100) 160(100) 258(100) 

Number of 

sexual 

partners 

Viral load suppressed 96(50.8) 26(37.7) 122(47.3) 0.001 0.006 

Un detectable levels 54(28.6) 12(17.4) 66(25.6) 

High 39(20.6) 31(44.9) 70(27.1) 

Total 189(100) 69(100) 258(100) 

 Smoke or 

take 

alcohol 

Viral load suppressed 51(42.5) 71(51.4) 122(47.3) 0.030 -

0.012 Un detectable levels 27(22.5) 39(28.3) 66(25.6) 

High 42(35) 28(20.3) 70(27.1) 

Total 120(100) 138(100) 258(100) 

4.9 Relationship between baseline and follow-up Laboratory results for HIV/HBV 

patients and HIV patients 

 At baseline, the mean viral loads were 30169±103693 copies/ml and 21860±77690 

copies/ml in the HIV/HBV co-infected and HIV mono-infected patients respectively. 

During follow-up at the sixth month and introduction of ARVS both groups of patients 

showed reduced viral load levels which were statistically significant at (p<0.001), 

highest change in viral load levels was noticed among the HIV/HBV co-infected 

patients. A similar trend was observed for CD4 count among the groups where there was 

statistical significance between baseline and follow-up at p<0.001. The mean CD4 count 

increased in the two groups however highest improvement was noticed among the 

HIV/HBV co-infected individuals compared to those with only HIV infection. The mean 

CD4 count change from baseline and follow-up for HIV/HBV co-infected was 132 

cells/ul while that of HIV mono-infected was 16 cells/ul after ART initiation. At the 

baseline the mean ALT for HIV/HBV positive was 20u/l and for the HIV/HBV negative 

was 18.48u/l. After enrolling them into an ART treatment program and six months 

follow-up there was a significant drop in ALT for both the HIV/HBV negative and 

HIV/HBV positive patients. The mean ALT for the HIV/HBV positive dropped to 

18.37u/l and HIV/HBV negative dropped to 17.37u/l as shown in Table 4.8 below. 



Table 4.8: Baseline and follow-up laboratory results for study participants 

Laboratory Test Survey Status N Mean  Std. 

Deviation 

F p-

value 

Partial Eta 

Squared 

Viral Load (copies/ 

ml) 

Baseline HIV/HBV 129 30169.69 103692.763 18.054 0.001 0.034 

HIV 129 21860.25 77690.345 
Follow 

up 

HIV/HBV 129 1731.40 8286.449 

HIV 129 1689.23 5118.269 

CD4 Count (cells/ul) Baseline HIV/HBV 129 327.66 136.825 43.756 0.001 0.079 
HIV 129 421.88 121.898 

Follow 

up 

HIV/HBV 129 459.26 127.342 

HIV 129 437.23 117.804 

ALT Baseline HIV/HBV 128 20.59 7.967 0.745 0.388 0.001 
HIV 129 18.53 6.285 

Total 257 19.56 7.232 

Follow 
up 

HIV/HBV 126 18.37 7.301 
HIV 129 17.37 6.010 



CHAPTER FIVE 

DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS 

5.1 Discussion 

5.1.1 Influence of Hepatitis B virus co-infection on CD4 count among HIV clients 

This study has shown that the CD4 count for the HIV mono-infected patients was 

significantly higher than that of the patients co-infected by HBV. This is in line with 

findings from a hospital-based descriptive cross-sectional study conducted in Nigeria by 

Olawumi et al., (2014) to determine the effect of Hepatitis B virus co-infection on CD4 

cell count and liver function of HIV infected patients. A study by Sarka et al., (2016) 

reported that CD4 count was non-significantly lower in co-infected patients.  

Mbae et al.,(2016) found that compared to HBsAg-negative patients, HBsAg-positive 

patients had significantly weakened immunological recovery with median CD4 count 

increasing with 110 vs 135 cells/mm3 in the initial year of therapy notwithstanding the 

comparable HIV viral suppression rates (90 vs 89%, respectively). This is not consistent 

with this study where CD4 count was seen to improve significantly after ART initiation 

for both HIV/HBV mono and co-infected and follow-up of six months. ARVS are 

known to boost the immune system hence CD4 count is expected to be high after 

initiation with good adherence and nutritional support which was not outlined in their 

study. In our current study, the significance of improvement was more in HIV/HBV co-

infected individuals. At the beginning of the study the mean CD4 Count for HIV/HBV 

positive was 327cells/ul and for the HIV/HBV negative was 421cells/ul. After enrolling 

them into an ART treatment program and six months follow-up, there was a significant 

increase in CD4 Count for both the HIV/HBV negative and HIV/HBV positive patients. 

The mean CD4 Count for the HIV/HBV positive increased to 459.26cells/ul and 

HIV/HBV negative increased to 437.23cells/ul at p<0.001. Significant recovery is more 

likely to be in patients with dual infection of Hepatitis than those only with HIV since 



HBV is a viral infection and can impair the immune system. However, with the 

introduction of ARV drugs, this is taken care of. A study by Otedo et al., (2004) 

conducted in Kisumu district hospital found that the mean CD4 cell count for patients 

with co-infection was lower, (120 (+/-112) cells/mm3) than for patients with HIV mono-

infection, 694 (+/-140) cells/mm3 which is in agreement with this current study. 

Weldemhret et al., (2016) conducted a similar study on HBV sero-prevalence and 

related risk factors in HIV-positive individuals attending ART clinic at Mekelle hospital, 

Tigray, Northern Ethiopia. The findings indicated that HIV/AIDS positive people with 

lower CD4 count, <200 cells/μl, demonstrated association with HBsAg seropositivity at 

p=0.05. Similar results were also found by Olawumi et al., (2014) who noted that the 

mean CD4 count of HIV mono-infected patients is significantly higher than that of co-

infected patients at p=0.014 which corroborates this study. 

A study by Obeagu et al., (2017) on the impact of HIV and Hepatitis B Virus reported 

contrary results. They noted a significant decrease (P<0.05) in CD4+ T cells of the 

HIV/HBV co-infected subjects compared to HIV mono-infected subjects. This shows 

that HBV may act as an accelerator of the pathogenesis of HIV. It has a suppressive 

effect on the CD4+ T cells as seen in the HIV/HBV co-infection. This increases the 

chances of morbidity and mortality rate of those infected if not treated well immediately. 

Those infected with HIV must avoid being infected with HBV to avert the debilitating 

danger to the immune system and hematologic system too. This could be due to different 

treatment guideline policies. Their patients were also not initiated on ARVS during the 

time of the study and this could cause a significant decrease in CD4 count among the co-

infected, at baseline when we were recruiting our study participants the HIV/HBV co-

infected had low mean CD4 count than the mono-infected but after initiation of ARVS, 

there was a significant increase in CD4 count among the co-infected. This explains why 

there was a significant increase of CD4 count among this group in this particular study 

as ARVS are known to improve the immune system of HIV-infected patients. 

At baseline, the CD4 count for both HIV/HB co-infected and HIV mono-infected 

patients for males and females were similar. After initiation of ARVS, there was a 



significant improvement of the CD4 count for both gender however females responded 

better after six months of evaluation of the CD4 count compared to their male 

counterparts. A study on susceptibility to hepatitis B infection, hepatitis B/ HIV co-

infections, and hepatitis B immunity in HIV-positive patients starting HAART in 

Durban, South Africa by Chonco et al., (2019) had similar results to our study The 

findings noted low CD4 count cells/ul at ART initiation, however, there was a marked 

improvement after starting the ARVS as they tend to suppress the virus and prevent it 

from multiplication and further damaging the patient’s immune system. Similar results 

were obtained from a cross-sectional study conducted on HBV sero prevalence and their 

correlation with CD4 cells and liver enzymes among HIV-positive individuals in 

Northwest Ethiopia by Wondimeneh et al., (2013). The study found that individuals with 

HIV/HBV, co-infection also had a lower mean CD4 level than HIV mono-infected study 

participants. The mean CD4 value in males was lower than in females. 

A study by Anderson et al., (2016) found that there was a reduced CD4+ T-cell gain in 

HIV/HBV co-infected compared with HIV mono-infected patients. Hepatitis B virus 

surface antigen and HBeAg losses were 38% and 60%, respectively, at 24-months post-

cART initiation. The HBV DNA suppression rates increased with time on cART from 

54% to 75% in 6 and 24 months, respectively. This is consistent with this study where 

ARVS introduction has shown in the improvement of the immune system to HIV 

patients co-infected with Hepatitis B virus and with good adherence. This is because 

ARVS are known to suppress both the HIV and the Hepatitis B virus leading to strong 

immunity to an individual. 

5.1.2 Influence of Hepatitis B virus co-infection on viral load among HIV clients 

This study revealed reduced viral load at six months and significant improvement was 

noticed in HIV/HBV co-infected patients compared to those with HIV only. At six 

months some patients had achieved HIV viral suppression. This was associated with 

ART initiation of naive patients during recruitment to participate in the study and good 

drug adherence. ARTs are known to reduce or suppress the virus and with good 



adherence, the patient is likely to achieve viral load suppression. A study by Kapiamba 

et al., (2016) on Antiretroviral adherence and virological outcomes in HIV-positive 

patients in KwaZulu-Natal province found inconsistent results from our study where a 

statistically significant relationship between adherence and viral suppression was not 

demonstrated. This could be due to the method they used to assess drug adherence to 

their participants. They used pharmacy refill method and the study suggested pharmacy 

refill records cannot be recommended as an alternative method of monitoring response 

to antiretroviral therapy, but laboratory tests including CD4 cell count and or viral load 

must be combined with the pharmacy refill method for monitoring of antiretroviral 

therapy in HIV-positive patients, ARVS tend to reduce viral load and increase CD4 

count among HIV patients. 

 Holstad et al.,(2011) in their study found similar results with this study that high levels 

of adherence were correlated with improved HIV viral load and low-risk behaviors 

(abstinence, consistent use of condoms, etc.). Those classified as high adherence and 

low-risk behavior (HALR), as well as those classified as high adherence and high-risk 

behavior (HAHR), had lower mean viral loads and higher CD4 counts than those in the 

other categories. Women in the low adherence and high-risk category (LAHR) had 

detectable viral loads and the lowest CD4 counts and are at higher risk for transmitting 

HIV to partners and unborn children.  

The mean viral load at the beginning of the study and at six months was (30,385-

21711copies/ml) respectively. Though there was significant drop in viral load among the 

HIV/HBV co-infected and HIV mono-infected there was no association between viral 

load and HIV/HBV co-infection (p=0.05). Participants who were taking alcohol or 

smoking had a high mean viral load compared to those who did not indulge. This may be 

due to poor adherence since most of people who take alcohol may forget to take their 

medication or take it at late hours. Others may have poor feeding habit despite their 

good adherence affecting nutritional issues and functioning of ART within the system. 

Baum et al., (2010) found the effect of alcohol on CD4+ cell decline appears to be 

independent of ART, through a direct action on CD4 cells, although alcohol and 



substance abuse may lead to unmeasured behaviors that promote HIV disease 

progression. The effect of alcohol abuse on viral load, however, appears to be through 

reduced adherence to ART. In his main findings showed that frequent alcohol 

consumption is a predictor of CD4+ cell decline, as evidenced by a significantly greater 

decline of CD4 cell counts in participants who used ART, as well as those who were 

ART naive. Moreover, the combination of frequent alcohol and crack-cocaine use also 

decreased CD4+ cell count significantly over time, and the decrease appears to be 

independent of ART. In addition, frequent alcohol use increased plasma HIV viral load, 

although this relationship was statistically significant only in participants who were on 

ART. Thus, frequent alcohol consumption appears to affect HIV disease progression by 

accelerating the decline of CD4+ cell count and increasing viral load only in those 

receiving ART (Marianna et al., 2010). The study by Cook et al., (2017) on alcohol 

consumption patterns and HIV viral suppression among persons receiving HIV care in 

Florida found similar results with this study where exceeding weekly recommended 

levels of alcohol consumption (heavy drinking) was significantly associated with poor 

HIV viral suppression and ART non-adherence, while binge drinking was associated 

with suboptimal ART adherence in this sample. He recommended clinicians should 

attempt to address heavy drinking in their patients with HIV as part of counseling.  

Todd et al., (2017) found Cigarette smoking to be associated with a high HIV viral load 

among adults presenting for antiretroviral therapy in Vietnam. Daily cigarette smoking 

in the last 30 days increased the odds of having a high viral load. The daily cigarette 

smoking in the last 30 days was associated with a 1.5 to 2-fold higher odds of having a 

VL >100,000 cp/ml. Tobacco use is increasingly recognized as a significant contributor 

to premature morbidity and mortality among HIV-infected patients. The findings 

provide further evidence of the negative effects of tobacco use among HIV-infected 

patients. 

Otto-Knapp et al., (2013) in the study on Hepatitis B prevalence and influence on HIV 

treatment outcome and mortality in the Chilean AIDS Cohort did not show significant 

differences between the groups HBV infected and not infected. Virological and 



immunological responses to antiretroviral therapy (ART) were not influenced by HBsAg 

status, but in co-infected patients, initial ART was more frequently changed. Neither 

treatment outcome nor overall mortality was influenced by hepatitis B co-infection. Still, 

patients with hepatitis B co-infection had less stable ART regimens, which might be 

related to a higher risk of hepatotoxic drug effects. This is inconsistent with this study 

where great improvement on virological and immunological response was noticed 

among HIV/HBV co-infected individuals compared HIV mono-infected ones, this could 

be due to the several factors like treatment guidelines, adherence issues, and treatment 

support of clients by their caregivers. 

More participants with one sexual partner had achieved viral load suppression compared 

to those with more than one sexual partner. This trend was also observed in those who 

used condoms during sexual intercourse compared to those who did not use condoms. It 

is advised to use condoms since you may have sex with an individual with a high viral 

load hence acquiring more of the virus in your system, other people may have a different 

strain of the virus which may be transmissible during sexual intercourse and may not 

respond well to their partners' immune system. Having many sexual partners may also 

expose one to other sexual transmitted diseases which may lower their immunity; hence, 

encouraging multiplication of the virus within the system leading to mortality. However, 

no mortalities were reported during our study period which the contradicts Nikolopoulo 

et al.,(2009) on the impact of Hepatitis B Virus infection on the progression of AIDS 

and mortality in HIV-Infected individuals which revealed no significant impact of 

concomitant HIV/HBV infection on progression to AIDS and all-cause mortality. The 

difference in our results may be due to the period of this study which was six months 

and it might not be enough to observe mortalities. 

5.1.3 Influence of Hepatitis B virus co-infection on liver functions (ALT) among 

HIV clients 

This study found serum ALT mean levels among mono-infected and co-infected were 

similar among male and female participants. This outcome is contrary to a study by 



Olawumi et al., (2014) which established that ALT and AST serum levels among mono 

and co-infected patients respectively were significantly higher among male patients 

compared to female patients. However, the difference was found to be more significant 

among the co-infected patients and his results confirm previous similar studies by (Puoti 

et al., 2006; Thio et al., 2009) that suggested that HIV infection accelerated the 

progression to hepatic complications in HBV infected men. Some traditional factors 

could have caused the difference in our current results with the other authors. HIV 

patients tend to seek treatment in all aspects to establish whether they can get a complete 

cure of the disease. Due to desperation and stigma some visit traditional healers even 

after receiving treatment at facility levels and being initiated ARVS, to receive 

traditional medicine which when combined with ARVS causes hepatotoxicity. Men are 

also found to be more in denial than women in our current society and this can affect 

their adherence issues; hence, the liver problems. The combination of TB drugs may also 

lead to high ALT levels since the liver is been overworked in the deamination process. 

The male lifestyle could also be a factor since men tend to take alcohol more than 

females and alcohol consumption is known to affect the liver hence elevated ALT level 

among the males. 

This study affirms the one conducted on HBV sero-prevalence and their correlation with 

CD4 cells and liver enzymes among HIV positive individuals at the University of 

Gondar Teaching Hospital, Northwest Ethiopia by Wondimeneh et al., (2013) which 

found that individuals with HIV/HBV, have relatively raised mean liver enzyme levels 

(ALT, AST, and ALP) than HIV mono-infected ones. This study also found a statistical 

significance between ALT Count at the beginning of the study and Hepatitis B virus co-

infections contrary to the ALT at follow-up, p=0.233, and where HIV/HBV patients had 

high ALT level than HIV patients at the time of ARVS initiation. The initiation of 

ARVS has shown to lower ALT values to both participants however the high drop is 

observed in HIV/HBV positive participants. A study by Sarkar J et al., (2016) on 

baseline characteristics of HIV & hepatitis B virus (HIV/HBV) co-infected patients from 

Kolkata, India found that HIV/HBV co-infected patients had proportionately more 



advanced HIV disease (WHO clinical stage 3 and 4) than HIV mono-infected 

individuals (37.1 vs. 19.9%). The co-infected patients had significantly higher serum 

bilirubin, alanine aminotransferase (ALT), alkaline phosphatase, and ALT/platelet ratio 

index (APRI) which is consistent with this study which has shown that baseline ALT 

levels (an indicator of liver inflammation) were higher among HIV/HBsAg-positive 

patients (20.6u/l vs 18.49u/l), but the difference was not clinically significant. Another 

study in Nigeria and Sotu Tamil found similar results. This could be because of the virus 

attacks and damages the liver cells which in turn impair its enzyme production activities 

due to cirrhosis. While ALT levels are lower in HBV/HIV co-infection, liver damage 

quietly, yet rapidly, progresses. With improved control of HIV disease with HAART, 

liver disease has emerged as one of the leading causes of death in patients with HIV. 

This contradicts our study where there was no death reported due to HBV co-infection 

among the study participants despite initiating them on HAART when HBV was 

confirmed through diagnosis. However, mortality may happen in cases where one 

reports to the clinic in his late stages and co-infected with HBV or poor drug adherence, 

the drugs suppress the HBV virus preventing multiplication of the virus in the liver 

which is known to cause severe cirrhosis and later death to the client. Furthermore, a 

majority of our study participants did not report to the clinic at late stages as they looked 

healthy and started HAART immediately after enrollment to the clinic/study. 

Hepatitis B virus is one of the major causes of chronic liver disease in the world. 

Hepatotoxicity can also occur due to treatment of HIV infection with HAART. It is, 

therefore important to assess the presence of Hepatitis B to enable the clinician to make 

prior therapeutic decisions (Thio C et al., 2009). The World health organization (WHO) 

advocates HBsAg testing especially in areas of high HBV prevalence, but additional 

testing for HBV markers such as HBeAg and HBV DNA and tests to assess the stage of 

liver disease are not widely available in many resource-limited countries. 

HIV also hastens the progression of HBV-related liver disease. Cirrhosis is more 

common despite lower ALT levels than in HBV mono-infection and is also more 

common with lower CD4 counts. HIV-HBV co-infected men are greater than 17 times 



more likely to die of liver-related causes compared to those mono-infected with HBV 

(Hoffmann & Thio, 2007). The impact of co-infection is especially important in regions 

with the widespread use of ART. As the use of ART becomes more prevalent in parts of 

the world with high HBV endemicity and long-term survival increases, liver disease 

from chronic hepatitis B in HIV-infected population may likely emerge as a greater 

public health problem than before (Hoffman, 2007). It is unclear at present if the risk of 

hepatocellular carcinoma (HCC) is increased, but there is some evidence that HIV-

infected individuals with lower CD4 counts are at greater risk of developing HCC. 

Baseline ALT levels an indicator of liver inflammation were higher among HIV/HBV 

co-infected patients (27 vs 23 IU/L) and HIV mono-infected respectively, but the 

difference was not clinically significant. There was no evidence of severe liver disease 

among HBsAg-positive people during the first year on ART (Mbae et al., 2016) this was 

consistent with our study, we did not notice abnormally high ALT levels among the 

HIV/HBV co-infected patients this could be because many of the study participants 

enrolled to the clinic were not in their late stages of the infection. 

5.1.4 Risk factors for HIV/HBV co-infection among HIV patients 

 More females (63%) were co-infected with HBV than males (37%). However, this 

finding did not show any statistical significance (p=0.925). Furthermore, our findings 

were similar to another study which revealed that while more females (3.59%) than the 

males (3.27%) were seropositive, they were comparable (p = 0.91) in HBsAg 

seropositivity (Omatola et al.,2019). This finding also supports the report of (Sule et al., 

2010) from the same setting that both males and females were equal in exposure to 

HBV. The higher ratio of females to males in this study may be attributed to the fact that 

more females than males visit hospitals for medical attention in Nigeria, a reason 

previously reported (Uneke et al., 2005).  

Windowed, single, and divorced persons were less affected by HBV co-infection than 

married individuals. However, there was no statistical significance on marital status and 



HIV/HBV co-infection. These results are not similar to others done were analysis by 

marital status showed that the widowed patients significantly had higher HBsAg 

prevalence (Omatola et al., 2019). They also did not conform with other studies which 

found a significant association of marital status with HBV infection Sule et al., (2011) in 

Kogi State, Sirisena et al., (2002) in Plateau State, Nkiru et al., (2004) in Anambra State 

and Mohammed et al., (2015) in Kanu State. The possible explanation could be because 

windowed, single, and divorced persons may have one or fewer partners compared to 

married individuals where each of the partners may have several partners increasing 

their chances of been pre-disposed to HBV. Married people tend to trust each other more 

and their chances of using protective devices during sexual intercourse are low 

compared to the other group. 

Educational related HBsAg sero-prevalence revealed higher HBV infection in HIV 

patients with secondary education compared to those with no formal education, primary 

and tertiary levels of education and there was no significant difference between patient's 

educational status and HBsAg seropositivity (p=0.353). This finding does not support 

the assertion by Nkiru et al., (2004) that prevalence rates of infections such as HIV, 

HBV, and HIV/HBV co-infection were inversely associated with educational status. The 

possible explanation could be HBV is majorly transmitted through sexual contact 

without using protection and the majority of secondary students are at their adolescent’s 

age where they may be tempted to do sex more compared to their counterparts. At the 

primary level children are young and may fear to do sex or have no knowledge of sex 

while those in the tertiary (college/university) are more enlightened and even if they will 

do sex majority have the knowledge and can use protective methods in fear of unwanted 

pregnancy and sexually transmitted diseases.  

This study found a strong association between alcohol consumption and HIV/HBV co-

infection (p<0.001). This study conforms with the previous report of Ndako et al., 

(2012), but contradicts the finding of (Mbaawuaga et al., 2014). People who consume a 

lot of alcohol are sometimes mentally impaired and are likely to be promiscuous. 

Furthermore, the fact that they may also fail to protect themselves through correct and 



consistent condom use could be a possible explanation for the higher predisposition to 

concomitants HIV/HBV infection.  

In this study, number of sexual partners was significantly associated with the Hepatitis B 

virus among HIV patients. Having multiple partners increased the chances of one 

contracting HBV. HBV is known to be commonly transmitted through sexual 

intercourse without using protection or contact with a person infected with HBV. The 

more partner’s one has increases chances of contracting the disease. This does not 

corroborate the study that established an association between HIV status and high risk 

sexual behaviors’ variables but did not find these variables to be associated with HBV. 

After adjustment, the number of sexual partners and age at first sex were associated with 

HIV status but lacked a significant association with HBV status. This study revealed 

condom use showed a statistically significant association with HBV infection. Condoms 

are known to protect individuals having sex with sexually transmitted diseases and this 

was consistent with other studies (Balew et al., 2014). 

Among the study participants who were vaccinated against Hepatitis B, no one had 

acquired the disease at the end of the study and there were no side effects reported by 

those who were vaccinated. The majority of the participants both HIV/HBV co-infected 

and HIV/HBV mono-infected had not taken the Hepatitis B vaccine before. Results from 

this study show that vaccination of Hepatitis B is a preventive measure of protecting one 

from acquiring the disease. None of the HIV/HBV positive participants had Hepatitis B 

vaccination before and this explains the importance of vaccination. These results are in 

agreement with a study which was done to determine whether a vaccine for hepatitis B 

virus is effective in protecting people who have HIV against hepatitis B virus infection 

and if the vaccine is safe in people living with HIV. The findings were the vaccine was 

safe and none of the patients vaccinated acquired Hepatitis B showed improved 

immunity against hepatitis B among people living with HIV and taking antiretroviral 

therapy at 12 months. This immunity was lost once they stopped taking antiretroviral 

therapy (Okwen et al., 2014).  



History of having blood transfusion before was not statistically significant with HBV co-

infection this is consistent with other studies which found risk factors history of blood 

transfusion, unsafe injection, tooth extraction, history of surgery, catheterization, 

abortion, tattooing, and having a history of family liver disease did not show statistically 

significant association with HBV infection (Erena et al.,2014). 

5.2 Conclusions 

Following the results of this study, the following conclusions were made: 

The study has shown that CD4 count is high among HIV mono-infected patients as 

compared to HIV patients co-infected with Hepatitis B virus while viral load levels are 

high among HIV co-infected compared HIV mono-infected patients. However, with the 

introduction of ARVS the CD4 count improves (increases) for the two groups while the 

viral load levels reduce.  

Risk factors found to be associated with HBV co-infection among HIV patients are; 

having more than one sexual partner, not using condoms while having sexual 

intercourse, alcohol use, and smoking. 

Introduction of ARVS has shown to improve the immune system among HIV/HBV co-

infected and HIV mono-infected however improvement is more noticed to co-infected to 

indicate that HBV suppress the system in absence of drugs this is both for CD4 and 

Viral load 

Participants who take alcohol have been shown to respond poorly when initiated ARVS 

than those who do not which can be attributed to adherence issues. 

The mean ALT count was high in HIV/HBV co-infected than the HIV mono-infected. 

HBV is known to affect the liver and may cause toxicity leading to liver damage. 



The majority of the study participants achieved HIV viral load suppression level after 

initiation of ARVS. 

Neither of the study participants had nor have information of their respective family 

members having had Hepatitis B infection. 

5.3 Recommendations 

The government to consider the introduction of laboratory molecular technologies for 

the detection of HBV viral load methods as a way of determining the progression of the 

disease among HIV/HBV co-infected individuals as rapid methods only detect the 

presence of the virus. 

Introduction of counseling services to patients on ARVS who also take alcohol as 

alcohol is known to affect the function of the liver and to cause liver cirrhosis. HBV 

infections in patients on ARVS and who take alcohol could lead to grievous outcomes. 

All people need to be vaccinated against Hepatitis B but more emphasis should be on 

those screened positive for HIV since their immune system is weak. 

Education should be done to the population on how Hepatitis B is acquired, treatment 

and prevention measures. 

Proper and timely monitoring of all HIV patients co-infected with Hepatitis B on the 

liver since with the dual infection there are higher chances of liver cirrhosis 

New guidelines should be considered for laboratory monitoring of HIV/HBV co-

infected individuals as compared to mono-infected ones as it is important to understand 

the viral load of HBV regularly. 

Regularly screened for Hepatitis B virus infections and seek immediate treatment once 

they test positive for the virus. 
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APPENDICES 

Appendix 1: Questionnaire 

SECTION 1: DEMOGRAPHIC CHARACTERISTICS 

1.Gender of the study participant 

1.Male 

2.Female 

2.Age of the study participant 

3.Marital status of the study participant 

1.Married 

2.Single 

3.Divorced 

4.Windowed 

4. What type of marriage Are you in?  

1. Monogamous 

2. Polygamous 

3. None 

Others specify……………………………………………………………. 

5. Education levels of the study participants 

 

 

 

 



1. Primary level 

2. Secondary level 

3. Tertiary level(college/University) 

4. No formal education 

6. Employment status of the study participant 

1. Self employed 

2. Employed 

3. 3.Not employed 

7. Where do you live urban or rural area? 

1. Urban area 

2. Rural area 

SECTION II: RISK FACTORS OF HIV CO-INFECTION WITH HEPATITIS B  

8. Do you use condoms while having sex? 

1. Yes 

2. 2.No 

9. How many sexual partners do you have? 

1. One 

2. Two 

3. More than two 

10. Have you ever been screened before for Hepatitis B 

 

 

 

 

 



1. Yes 

1. 2.No 

11.Do you smoke and take alcohol 

1. Yes 

2. No 

12.Have any of your family members had Hepatitis B infection? 

1. Yes 

2. No 

3. I do not know 

13. Have you been done blood transfusion before? 

1. Yes 

2. No 

14. Have you been vaccinated against Hepatitis B before? 

1. Yes 

2. No 

SECTION III: LABORATORY RESULTS 

Viral load CD4 COUNT ALT 

   

15. Presence of Hepatitis B virus co-infection in the Blood specimen? 

1. Yes  

2. No 

 

 

 



16. Current status of viral load results 

1. Viral load suppressed 

2. Un detectable levels 

3. High 
 



Appendix II: Informed consent 

Title: Effects of Hepatitis B co- infection on immune progression markers among HIV 

patients attending comprehensive care clinics in Makueni County. 

Introduction 

Human immunodeficiency virus (HIV) is the virus that causes acquired 

immunodeficiency syndrome, also known as AIDS. HIV kills or damages the cells of the 

body’s immune system, destroying CD4 positive (CD4+) T cells (soldiers of the body 

against virus), a type of white blood cell vital to fighting off infection. HIV is a virus 

spread through certain body fluids.Hepatitis B is a virus that infects the liver .Most adults 

who get it have it for a short time and then get better.It is caused by the hepatitis B virus. It 

is spread through contact with the blood and body fluids of an infected person.You may get 

hepatitis B if you:Have sex with an infected person without using a condom, Share needles 

(used for injecting drugs) with an infected person,Share personal items like razors or with 

an infected person 

We are conducting a study to investigate the effects Hepatitis B co-infection on immune 

progression markers among HIV patients attending this facility. In order to be sure that 

you are informed about being in this research, we are asking you to read (or will read to 

you) this consent form. The purpose of this consent form is to give you the information 

you will need to help you decide whether or not to participate in the study. Please read 

the form carefully. You may ask questions about the purpose of the research, what we 

would ask you to do, the possible risks and benefits, your rights as a volunteer, and 

anything else about the research or this form that is not clear. Before you decide if you 

wish to be in this study, you need to know about any good or bad things that may arise if 

you decide to join. This form tells you about the study. This consent form may contain 

some words that are unfamiliar to you. Please ask us to explain anything you may not 

understand. 

http://www.webmd.com/hepatitis/function-of-the-liver
http://www.webmd.com/hepatitis/ss/slideshow-hepatitis-overview
http://www.webmd.com/heart/anatomy-picture-of-blood
http://www.webmd.com/sex-relationships/default.htm


Being in the study is your choice 

When we have answered all your questions, you can decide if you want to participate in 

the study or not. This process is called ‘informed consent. This consent form gives you 

Information about the study and the risks will be explained to you. Once you understand 

the Study, and if you agree to take part, you will be asked to sign your name or make 

your mark on this form in the presence of a witness. We will give you a copy of this 

form for your records. Before you learn about the study, it is important that you know 

the following: 

 

the study at any time. 

Purpose for the Research 

We are asking you to participate in this study to help us determine the effects Hepatitis 

B co-infection on immune bio-markers among HIV patients attending comprehensive 

care clinics in Makueni County. We would like to know if Hepatitis B co-infection 

among HIV patients leads to disease progression. Hepatitis B vaccination effectiveness 

will also be determined. This will help to give information on planning for proper 

management of the patients in future so that we stop their spread and improve the 

immune status of our patients hence protecting them from morbidities and mortalities 

due to co-infection 

Study groups 

The study groups will comprise of HIV Patients seeking services in the comprehensive 

care clinics in Makueni County who are selected to participate in the study aged above 

18 years of age. All groups of people mentioned here are very important to this study. 



Procedures 

If you agree to participate in this study by signing at the end of this form, you will 

participate in the following activities: You will be asked questions related to this study 

such as your education background, income and sources of income. You will also be 

asked questions to assess your knowledge on risk factors for Hepatitis B co-infection 

among HIV patients as well as questions regarding your lifestyle issues that maybe 

potentially put you to risk for Hepatitis B.This questionnaire will take approximately 30 

– 45 minutes of your time. This will also be done again after six months when you will 

be coming for a follow up. We will draw blood for Hepatitis B testing, amount of virus 

in your body (viral load) the soldiers of the immune system(CD4) and the functioning of 

your liver(Alanine aminotransferase ) testing after getting informed consent from you. 

This selection is done in a way that ensures that every patient has equal chance of being 

included into the study and you will receive the medical services as usual regardless of 

whether you were selected or not. 

Precautions 

You might feel a little pain when withdrawing blood from the veins, however, there are 

no other expected complications associated with this exercise. The team is well trained 

and experienced staff will guide you through this exercise and will take necessary 

precaution to ensure minimum discomfort. 

Possible Risks/discomfort 

There are no disturbing procedures that will be carried out on you. You may feel 

uncomfortable during the interview due to the sensitive nature of the some questions 

including loss of privacy, but safeguards will be implemented to minimize this risk. We 

will minimize risk and discomfort from the interview by using a trained staff to place 

you at ease during the interview. You may skip any questions that you do not want to 



answer and may terminate the interview at any time without consequence. You will also 

be free to withdraw from the study any time you feel like. 

Data security and Confidentiality 

All the information gathered by the research team will be used in confidence for the sole 

purpose of this research only. Any records relating to your identity and test results will 

remain confidential. Your name will not be put (divulged) in any report of the results, 

and you will receive a copy of this consent form. No one will have access to the 

interviews except the researchers and supervisors. The study team will provide you with 

examination results immediately they have been released by our laboratory technologists 

performing the tests. Strict data management procedures are intended to ensure 

confidentiality of the study subjects. 

New findings 

Results will be distributed/ disseminated to the relevant health ministries in Kenya, the 

county and other stakeholders in the country. 

Benefits 

Results obtained will help in making recommendations of on employing new public 

health approaches/methods to reduce the burden of co-infections with Hepatitis B among 

HIV patients in Makueni County and other areas of the country. 

Costs to you 

There is no cost to you for participating in the study. 

Reimbursement 



As participant in this study you will be reimbursed for out of pocket expenses spent to 

visit the study site. The compensation will include return bus ticket at a rate of Kshs 250 

per visit related to the study. 

If You Decide Not to Be in the Research 

You are free to decide if you want to be in this research. Your decision will not affect 

the health care/service you would normally receive. You will therefore receive the usual 

treatment you deserve within the health facility.  

Leaving the Research 

If you choose to be in the study, you can still decide not to complete the interview. If 

you leave the study, please tell the interviewer why you are leaving so that this 

information can be used to improve our work and provide more support if possible. It is 

your right to withdraw from the study at any time 

Problems and questions 

If you ever have questions about this study, you should contact: Geoffrey Maitha, Study 

Principal Investigator, (Mobile: 0723461116) or Prof.Gidion Kikuvi from Jommo 

Kenyatta University or Dr.Peter Wanzala-0721624374 and Dr Fredrick Kirui-

0723543111 both from Kenya Medical Research Institute.  

Your rights as a Participant 

This research has been reviewed and approved by the Ethical Review Committee of the 

Kenyan Medical Research Institute (KEMRI), if you have any questions about your 

rights 



as a research participant you may contact the secretary of the KEMRI ERC at 020-272-

2541, or 020-272-6781. 

Your statement of consent and signature 

If you have read the informed consent, or had it read and explained to you, and you 

understand the information and voluntarily agree to join this study, please carefully read 

the statements below and think about your choice before signing your name or making 

your mark below. No matter what you decide, it will not affect your rights in anyway: 

 

the answers to all of my questions. 

any time 

whom to contact in case of an emergency 

has been told to me, and has also been given to me in writing. 

 

Informed consent form to keep. 

________________________________________________ 

Participant’s Name (printed) 

_________________________ ___________________________ 

Signature or Participant or thumb print (for those who cannot sign) Date 

If volunteers cannot read the form themselves, a witness must sign here: 



I was present throughout the entire informed consent process with the participant. All 

questions from the subject were answered and the participant has agreed to take part in 

the research. 

____________________________________________ 

Printed Name of Witness 

______________________________ ___________________________ 

 

Signature of Witness Date 

I certify that the nature and purpose, the potential benefits, and possible risks associated 

with participating in this research have been explained to the above individual. 

___________________________________________ 

Printed Name of Person Who Obtained Consent (Study staff) 

__________________________________ _______________________ 

Signature of Person Who Obtained Consent Date 

NOTE: You are not giving up any of your legal rights by signing this informed consent 

document. 
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Appendix V: Approval Letter from Board of Postgraduate Studies Jomo Kenyatta 

University 

 


