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ABSTRACT

Hepatitis B virus (HBV) infection, a leading cause of chronic hepatitis, liver cirrhosis,
and hepatocellular carcinoma, worldwide is preventable by vaccination. Following the
completion of the recommended vaccination series over 90% of adults will develop
protective immune levels of anti-HBS antibodies. However, there is a paucity of data on
sustained protective immune levels of Anti-HBS antibodies, among HIV-infected
African adults. This study aimed at assessing if there is an immune response sustained to
hepatitis B virus vaccination three years after vaccination among HIV-1 infected and
uninfected adults in Kenya. A retrospective study was carried out to analyse archived
serum samples. The study was conducted at the Partners PrEP Study clinic in Thika
which was among sites for a phase Ill, multi-site, randomized, double-blind, placebo
controlled trial of daily oral tenofovir-based pre-exposure prophylaxis (PrEP) for
prevention of HIV-1 acquisition. The samples were randomly selected and participant’s
demographic information was retrieved from case referral forms that were been filled
every time participant’s visited the clinic. A total of 336 serum samples retrieved were
measured for Hepatitis B surface antibody (anti-HBs) titers using ELISA kit Murex
DiaSorin LIAISON anti-HBs Il assay (DiaSorin, Saluggia, Italy). Those serum samples
that did not have protective anti-HBs titers were further tested for Hepatitis B surface
antigen (HBsAg), a marker of infection with HBV DiaSorin Murex HBsAg Version 3
assay kit (DiaSorin, S.p.A. UK). Univariate logistic regression to determine factors
associated with non-response to HBV vaccination was used. Of the 336 participants
serum samples tested, 176 (52.4%) were from HIV-1 infected individuals, of whom 40
(22.7%) were male. 160 samples from HIV-1 uninfected individuals of whom 125
(78.1%) were male. The mean (standard deviation) age of the study population was 34.6
(8.5) years. Of the 62 (18%) individuals who did not have protective anti-HBs titers
three years post- vaccination, 50 (81%) were HIV-1 infected. HIV infected persons were
more likely to have less protective anti-HBs titers (p<0.001) compared to HIV
uninfected persons. In addition, compared to men, women were more likely not to have
protective anti-HBs levels (11.5% vs. 25.1%, p=0.002). Seven (11.3%) of the 62
samples that did not have a positive antibody response for anti-HBs also tested positive
for HBV surface antigen (HBsAg), all of whom were HIV-1 positive individuals. In
conclusion, more than a quarter of HIV-infected individuals vaccinated against HBV did
not have protective anti-HBs titers three years post-vaccination, some of whom acquired
HBV infection. Regular testing for the immune response to HBV vaccination among
HIV infected persons should be considered and reviewed regularly, and those with
waning antibodies be offered booster doses. Additional research is needed to evaluate
the impact of HBV booster doses in this population. In addition, those persons infected
with HIV are at a higher risk of being infected with HBV and efforts should be made to
vaccinate them.
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CHAPTER ONE
INTRODUCTION

1.1 Background information

Hepatitis B virus (HBV) infection is a leading cause of chronic hepatitis, liver cirrhosis,
and hepatocellular carcinoma worldwide (Sun et al., 2014), is more common among
HIV—-infected individuals due to shared risk factors for viral acquisition (Chun et al.,
2012). Current statistics estimate that 10% of 34 million HIV-infected patients have
concurrent chronic HBV infection (Kourtis et al., 2012). Different studies have shown
that prevalence or incidence of HBV infection among HIV-infected patients vary widely
based on the risks for HIV and HBV transmission, implementation of HBV vaccination
programs, and the geographic regions with different levels of endemicity of HBV
infection in the general population (Sun et al., 2014; Whitaker et al., 2012). Even so,
Africa which has the highest HIV-1 disease burden globally has high endemicity for
HBYV infection with 50 million of the 360 million people infected with HBV worldwide
living in Africa (Irungu et al., 2012). According to the World Health Organization
(WHO, 2014), the world can be divided into areas based on the levels of endemicity of
HBV infection that are defined by the prevalence of chronic HBV infection: low
endemicity of less than 2%; intermediate endemicity of 2%-8%; and high endemicity, of
more than 8%. High rates of 25% have also been reported in countries where the virus is
highly endemic WHO, 2014 . Countries in Asia and sub-Saharan Africa are among those
with high HBV endemicity with vertical and early childhood exposure as the most
common modes of transmission respectively; similarly, the prevalence of HBV among
HIV-infected individuals in these areas is higher at an estimated 20-30% (Uneke et al.,
2005). In the US, a study reported an incidence of acute HBV infection of 12.2 cases per
1000 person-years in a large HIV cohort and a chronic HBV prevalence of 7.6% (Chun
et al., 2010). Studies have reported that men infected with both HIV and HBV have
liver-related mortality that is eight times higher than that in men with HIV alone and 17
times higher than in those with HBV alone (Whitaker et al., 2012). This increases the

risk of chronic infection, because HIV infection adversely affects all phases of hepatitis
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B infection, due to this the rate of hepatitis B antigen clearance decreases and thus
increases the risk for cirrhosis and hepatocellular carcinoma due to acceleration loss of

hepatitis B surface antibody which causes an increase of virus replication (Thio, 2009b).

Vaccination is the best method of prevention against HBV and following complete
immunization more than 95% of infants and children and more than 90% of adults
achieve protective anti-HBS titers greater than 10 IU/mL (Bailey et al., 2008).
International guideline in the United States and the British HIVV Association in Europe
(EACS, 2012; Geretti et al., 2008) recommends vaccination with the 3 doses primary
vaccine series given during 6 months period to all individuals with HIV who are
susceptible to HBV (Whitaker et al., 2012). Studies done in high-income countries on
HBV vaccination have suggested that compared to HIV-uninfected persons, HIV-
infected persons have diminished responses to HBV vaccination. One study found that
20%—-70% of HIV-infected persons developed an immune response to HBV vaccination
(Kim et al., 2008). A US-based HIV outpatient study reported that only 37% of eligible
HIV-infected patients who completed the vaccination series achieved protective
antibody titers (Tedaldi et al., 2004). A study conducted among HIV-infected adults in
Kenya found that nonresponse to HBV vaccine at one year post vaccination was higher
among HIV- infected participants, compared to HIV-uninfected participants, and
revaccination of initial non-responders resulted in a higher overall response to

revaccination (Irungu et al., 2012).

Data from low—income countries for determination of long-term immune protection of
HBV Vaccine in adults are few. This study aimed to compare the levels of HBV
antibody titers in both HIV infected and HIV uninfected adults in Kenya, 36-month
post-HBV vaccination and also determine incident Hepatitis B infection, among
individuals with low levels of protective antibodies post-vaccination. This information
could be useful in designing HBV vaccination schedules and for developing public
health policy with respect to the rationale for and timing of booster vaccinations,

especially among the immunosuppressed adult population.



1.2 Statement Problem

Research has shown that vaccines are the greatest public health intervention in
combating diseases. Even so, vaccination of HIV infected and other immunosuppressed
people is done with caution requiring more studies to determine the level of response

Studies done in Kenya have not looked at the sustained immune response to HBV
among HIV-1 infected persons one-year post- vaccination. A study done by Irungu et al.
(2012), explored HBV vaccine immune responses one-year post-vaccination in HIV-1
infected persons, however, the study did not look at the sustained immune response to

HBV among HIV-1 infected persons beyond one-year post- vaccination.

This study sought to examine the sustained immune response to the HBV vaccination 3
years post-vaccination in a subset of individuals who had immune responses one-year

post-vaccination.
1.3 Justification

The third objective of the united nations sustainable development is to ensure healthy
lives and promote wellbeing for all at all ages with objective 3b partly aiming to support
the research and development of vaccines and medicines for communicable and non-
communicable diseases that primarily affect developing countries while providing
access to affordable essential medicines and vaccines for all. On the other hand, among
the visions of the Kenyan government through the social pillar is to shift the bias of the
national health bill from curative to preventive care with special attention being paid to
lowering incidences of HIV/AIDS among other diseases. One of the ways to achieve
these two objectives is to ensure that vaccines given to HIV infected persons are

effective in preventing the diseases they are made against.

Irrespective of the fact that the majority of healthy persons respond positively to
vaccines against hepatitis B (>100 1U/mL), there is a small proportion of persons whose
response to HBV vaccine is poor or none with the titers of anti-HBs mounting to 10-100



IU/mL and <10 IU/mL, respectively. A person with anti-HBs titers below 10 1U/mL,
following the vaccination series is defined as unresponsive. Consequently, the protection
of such persons against infection may be contested (Madalinski et al., 2015). Predictors
of poor or nonresponse to HBV vaccination include low CD4+ T-cell count, male
gender, high viral load, smoking, alcohol use among others (lrungu et al., 2012).

Few studies have been conducted in sub-Sahara Africa on HBV vaccine response in
HIV-1 negative and positive adults; hence, there is a paucity of information on the
efficacy of the vaccines and the level of HBsAD response these persons have three years
post- vaccination. It is for this reason that this study was conducted with the aims of
determining the immune response to HBV vaccination three years after HBV
vaccination and comparison of responses in HIV-1 infected and uninfected adults.
Determination of the HBsAb response after vaccination of HIV-1-infected adults was
aimed to provide information that would assist clinicians in the timely revaccination of
non-responders with HBV vaccine hence significantly increasing the development of

protective antibody titers.

1.2 Problem statement

Research has shown that vaccines are the greatest public health intervention in
combating diseases. Even so, the HIV is known for its destruction of immune cells
responsible for the protection of the body. As a result of this, vaccination of HIV
infected persons and other immunosuppressed people is done with caution requiring
more studies to determine the level of immune response and safety of the patients’ post-
vaccination. Due to limited studies, there is a paucity of data from low-income countries
on whether HIV-1 infected persons have diminished responses to HBV vaccination,
compared with HIV-1-uninfected persons, and for how long the vaccine gives protection

in HIV-1 infected persons.

A study done by lrungu et al. (2012), explored HBV vaccine immune responses one-

year post-vaccination in HIV-1 infected persons, however, the study did not look at the



sustained immune response to HBV among HIV-1 infected persons one-year post-
vaccination. This study sought to answer this question by further examining the
sustained immune response to the HBV vaccination 3 years post-vaccination in a subset

of individuals who had immune responses one-year post-vaccination.
1.3 Justification

The third objective of the united nations sustainable development is to ensure healthy
lives and promote wellbeing for all at all ages with objective 3b partly aiming to support
the research and development of vaccines and medicines for communicable and non-
communicable diseases that primarily affect developing countries while providing
access to affordable essential medicines and vaccines for all. On the other hand, among
the visions of the Kenyan government through the social pillar is to shift the bias of the
national health bill from curative to preventive care with special attention being paid to
lowering incidences of HIV/AIDS among other diseases. One of the ways to achieve
these two objectives is to ensure that vaccines given to HIV infected persons are
effective in preventing the diseases they are made against.

Irrespective of the fact that the majority of healthy persons respond positively to
vaccines against hepatitis B (>100 1U/mL), there is a small proportion of persons whose
response to HBV vaccine is poor or none with the titers of anti-HBs mounting to 10-100
IU/mL and <10 IU/mL, respectively. A person with anti-HBs titers below 10 1U/mL,
following the vaccination series is defined as unresponsive. Consequently, the protection
of such persons against infection may be contested (Madalinski et al., 2015). Predictors
of poor or nonresponse to HBV vaccination include low CD4+ T-cell count, male

gender, high viral load, smoking, alcohol use among others (Irungu et al., 2012).

Few studies have been conducted in sub-Sahara Africa on HBV vaccine response in
HIV-1 negative and positive adults; hence, there is a paucity of information on the
efficacy of the vaccines and the level of HBsAb response these persons have three years

post- vaccination. It is for this reason that this study was conducted with the aims of



determining the immune response to HBV vaccination three years after HBV
vaccination and comparison of responses in HIV-1 infected and uninfected adults.
Determination of the HBsAb response after vaccination of HIV-1-infected adults was
hoped to provide information that would assist clinicians in the timely revaccination of
non-responders with HBV vaccine hence significantly increasing the development of

protective antibody titers.
1.4 Research questions

1. What is sustained immune response levels years post HBV vaccination among
HIV-1 infected and HIV-1 uninfected adults in Kenya?

2. What factors are associated with a sustained immune response to HBV
vaccination in HIV-infected and uninfected adults?

3. What were the incident positive HBsAg results among the HIV-1 infected and

HIV-1 uninfected adults who received the HBV vaccine?

1.5 Objectives
1.5.1 Broad objective

To determine immune response to HBV vaccination three years after HBV vaccination
three years after HBV vaccination among HIV-1 infected and uninfected adults in
Kenya

1.5.2 Specific objectives

1. To determine the proportion of Hepatitis B virus (HBV) antibody response 36
months post-HBV vaccination among HIV-1 infected and HIV-1 uninfected
adults in Kenya.



2. To determine the predictors of low HBV antibodies titers among HIV-1 infected
and uninfected persons, 36-month post-vaccination with HBV vaccine.
3. To determine the incidence of HBV infections among HIV-1 positive and

negative persons, 36-month post-vaccination with HBV vaccine.

1.6 Significance of the study

Findings will assist the health facility to help them advice those that are HIV infected
persons who receive HBV vaccination should have their antibody responses reviewed
regularly and those with waning antibodies be offered booster doses. In addition, those
persons infected with HIV are at a higher risk of being infected with HBV and efforts

should be made to vaccinate them.



CHAPTER TWO
LITERATURE REVIEW

2.1 Hepatitis B Virus

Hepatitis B Virus is a member of the Hepadnaviridae family of viruses and resembles
retroviruses (Liang et al., 2009) of DNA viruses. The virus particle consists of an outer
lipid envelope and an icosahedral nucleocapsid core composed of protein. Hepatitis B
surface antigen (HBsAQ), a key indicator for notification of acute HBV infection is
expressed on the surface of the virus particle (Hollinger et al., 2001). The virus is
hepatotoxic with a narrow host range and only naturally infects humans. Infection with
this virus causes inflammation of the liver, even so, other causes of hepatitis are hepatitis
A, C, D, and E viruses (Hollinger et al., 2001).

2.2 Virology of HBV

Hepatitis B virus is a double-stranded DNA virus in the Hepadnaviridae family (CDC,
2017). The morphology of the hepatitis B virus; it’s a dane particle 42 nm in diameter,
which contains DNA genome, DNA-dependent DNA polymerase involved in
replication, and has hepatitis B core antigen and hepatitis B e antigen. The genome is
circular dsDNA 3.2 kb in size, DNA is double-stranded but one strand (short) has a gap
about 700 nucleotides in length, the long strand has a nick near the 5° end. The virus
replicates by attaching to a hepatocyte using the virion S protein and enters by
endocytosis, virus nucleocapsid moves to the nucleus where transcription takes place,
the minus strand is transcribed to give mMRNAs plus a 3.4kb RNA transcript called the
pregenome. The pregenome and the shorter mMRNAs move to the cytoplasm and are
translated. Replication of the genome is unique and entails a reverse transcription of
DNA from an RNA. RNA is digested away and a plus DNA strand is transcribed, the
newly synthesized virus cores congregate in the cytoplasm, associate with viral DNA,
and bud through the endoplasmic reticulum at areas already containing S antigens. The

new enveloped viruses emerge without cell lysis (Liang et al., 2009). Main antigens:



HBsAg, HBcAg, and HBeAg each induce corresponding antibodies, except for HBcAg,
all these antigens and antibodies, together with viral DNA polymerase, can be detected
in the blood at various times after infection and are referred to as markers because their
presence or absence in an individual patient marks the course of the disease and also
gives a good idea of the degree of infectivity for others. HBCAg is detectable in
hepatocyte (Liang et al., 2009). Group-specific antigen associated with various
combinations of subtype determinants d, y, w, and r, these combinations are grouped
into six or more genotypes which have no clinical significance but are useful
epidemiologically since their geographical distribution differ (Hollinger et al., 2001,
Hatton et al., 1992). In combination with HBV DNA sequencing, they may also help
decide whether a particular carrier is the source of infection of another person. The
finding of identical subtypes would of course not confirm the possibility but differing
subtypes would rule it out (Milich et al., 2003; Zhang et al., 2001; Liang, 2009).

Hepatitis B Virus
Baltimore Group VII (dsDNA-RT)

Dna

polymerase
Core antigen

HBcAg

Small surface protein

HBsAg

Large surface protein
HBsAg

Medium surface protein
HBsAg

Figure 2.1: Schematic diagram of the hepatitis B virus (Strewblow et al., 2012)



2.3 Immunopathogenesis of HBV

Following HBV infection, there is initial hepatitis that is either symptomatic or non-
symptomatic. Successful clearance and resolution of infection depend on the age and
immune status of the individual with most infections of immunocompetent adults being
self-limiting. Persistent or chronic infection is more likely to occur following vertical
transmission (from mother to child) or horizontal transmission to children or
immunocompromised adults (Starkman et al., 2003). The immune determinants of
successful clearance of HBV are not fully understood but both cellular and humoral
immune responses are important (Rehermann et al., 1995; Webster et al., 2000). At the
same time, however, liver inflammation and disease are also believed to be largely
immune-mediated. Therefore, a complex interaction exists between HBV and the host in
the initial clearance of HBV, the long-term persistence of HBV, and the pathogenesis of

HBYV liver disease.
2.4 Immunogenicity of HBV

Although the appearance of anti-HBs indicates recovery, it plays a little part if any in
that process which is primarily affected by cytotoxic (CD8+) T cells. Hepatocytes are
not well endowed with class 1 histocompatibility antigen but HBV infection stimulates
the production of a-interferon which in turn increases the display of class 1 antigen on
the liver cells and thus permits their lysis by the cytotoxic lymphocytes (Davis et al.,
1998). As with many other infections, the CMI response may enhance as well as cure the
illness depending on the balance of forces involved. Immunopathological damage is a
major component of the response to HBV and is diminished in those with defective
immunity (Davis et al., 1998).

2.5 HBV and HIV coinfection
Persons with HIV infection are at increased risk of co-infection with HBV as the routes

of transmission are shared. Evidence suggests that HIV and HBV virus co-infection
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poses important public health considerations in resource-limited settings (Thio, 2009a).
In more resource-constrained settings liver transplantation is not an option, only a
handful of the middle-income countries perform liver transplant (Chun et al., 2012;
Gilson et al., 1997), but the procedure is not yet being performed in people with HIV in
those countries, although it is under consideration in Brazil (Castellar et al., 2007). HBV
and HIV coinfection is common, with 6%-10% of HIV-positive individuals being co-
infected with these viruses because of the common routes of transmission (Puoti et al.,
2002).

2.6 HBV Manifestation

Chronic HBV infection generally consists of two phases: an early replicative phase with
active liver disease and a late/low replicative phase with remission of liver disease.
There is an additional immune tolerance phase in which virus replication is not
accompanied by active liver disease in patients who acquire HBV infection perinatally
(Torok, 2012), although the exact mechanisms by which this occurs remain unclear. The
transition from the immune tolerant to the immune clearance phase occurs during the
2nd and 3rd decades in most patients (Liang, 2009). During this phase, spontaneous
HBeAg clearance increases to a rate of 10-20% yearly. Seroconversion of HBeAg is
frequently, but not always, accompanied by increases in serum ALT. Exacerbations are
due to the elevation of HBV DNA serum and a shift of HBcAg from nuclear to
cytoplasmic sites within hepatocytes. In a minority, death occurs due to hepatic failure.
There is significant damage to the liver parenchyma and raised transaminases on these
patients are liable to repeated episodes of hepatitis (Lok et al., 2009), are at risk of
developing cirrhosis and hepatocellular carcinoma (Bisceglie, 2009). The initial phase of
chronic HBV infection consists of virus replication (with HBeAg positivity and high
serum HBV DNA levels) and active liver disease (elevated serum ALT and chronic
hepatitis on liver biopsy). The prevalence of HBeAg among non-Asian adults with
chronic HBV infection is lower than that seen in Asian adults, but the rate of
spontaneous HBeAg clearance appears to be similar at 10-20% per year in geographical

distribution.
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2.7 Epidemiology of Hepatitis B Virus

HBV infects more than 350 million people worldwide with, an estimated 240 million
persons being chronically infected which is equivalent to 5% of the world’s population
(Ly et al., 2016). HIV infection significantly impacts the course of HBV infection,
leading to accelerated liver disease and increased mortality up to eightfold compared to
those infected by HIV-1 only. Adult vaccination of HIV-infected persons where HBV
exposure uniformly occurs before adulthood may not be needed (Thio, 2009a). In a
recent review of the global epidemiology of HBV infection (WHO, 2014) the prevalence
of HBV infection is decreasing, particularly evident in central sub-Saharan Africa,
tropical and central Latin America, Southeast Asia, and central Europe. Expanded
programs of immunization against HBV have been proposed to significantly contribute
to such an observation (WHO, 2012). In areas that implemented universal neonatal HBV
vaccination program such as Taiwan and Alaska, the incidence of acute HBV infection
prevalence of chronic HBV infection, and incidence of HCC in children have
significantly declined (Thio et al., 2002), so has mortality due to chronic liver disease as
well as HCC in persons aged 5-29 years.

The world is divided into sections based on the levels of endemicity of HBV infection
(WHO, 2014), that is defined by the prevalence of chronic HBV infection, these are low
endemicity, < 2%, intermediate endemicity, 2%-8%; and high endemicity, >8%, with
rates being as high as 25% in countries where the virus is highly endemic. African
countries, including Kenya, have a prevalence of chronic hepatitis B infection (CHBI) in
the higher intermediate (5-7%). In areas of high endemicity of chronic HBV infection,
the transmission of HBV mainly occurs through perinatal transmission (predominantly
in East and Southeast Asia) or in young children through close household contact or

medical or traditional scarification procedures (predominantly in Africa) (WHO, 2012).

In high endemicity regions like Asia and Africa, most HBV infections have been found
to occur within the first 5 years of life through perinatal and horizontal transmission. It is

estimated that due to HBV-related chronic liver disease approximately 25% of infected

12



infants will die in their adulthood age (Thio et al., 2002; Zimmerman et al., 1997). Due
to this, it is important to test pregnant mothers and adequate treatment be administered to

avoid such occurrence.
2.8 Prevention of Hepatitis B Virus

Although the modes of transmission of HBV are the same as those for HIV, HBV is
transmitted more efficiently than HIV(Alter, 2006). Other than the adoption of safe sex
practices and avoidance of sharing needles and diluents, HBV vaccination remains the
most effective approach to prevent HBV infection and its chronic consequences.
According to the HIV treatment guidelines by the US Department of Health and Human
Services (OARAC, 2013), pre-vaccination screening should include HBsAg, anti-HBs
antibody (anti-HBs), and anti-HBc. Serological markers may be time-dependent
variables in HIV-infected patients, which are associated with host immunity and viral
activities; and, therefore, periodic measurements are recommended (Sun et al., 2014).
The presence of anti-HBs at levels of > 10 international units/L (IU/L) is consistent with
seroprotection and at levels of > 100 IU/L is associated with long-term protection
(Pasricha et al., 2006). Anti-HBs antibody titers decrease over time and can decrease
below protective concentrations. Hepatitis B vaccine was introduced in the early 1980s.
The World Health Organization (WHO) recommended that all countries introduce a
policy of universal hepatitis B vaccination to prevent and control HBV infection, that is,
in 1991 and by the end of 2008, the hepatitis B vaccine for infants was introduced in 177
countries nationwide. As of now, the hepatitis B vaccine covers globally at an estimate
of 69% (WHO, 2014).

In HIV-infected patients, those with CD4 cell counts > 350 cells/uL had a higher
seroconversion rate (anti- HBs > 10 IU/L) compared to CD4 cell counts < 350 cells/uL
(39.3% vs. 26.3%) (Wai et al., 2002). Failure of anti-HBs seroconversion and lower anti-
HBs titers after HBV vaccination in HIV-infected patients is reported to be associated
with detectable plasma HIV RNA, lower CD4 cell counts (Sun et al., 2014), age, HCV

coinfection, occult HBV infection, alcohol abuse, and the general health status of the
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host (Shire et al., 2004). A favorable response to ART may improve serological
response. Based on these data, early vaccination is recommended in HIV-infected
patients before CD4 cell counts decline. These also strengthen the arguments for
universal HBV vaccination of individuals at risk for HIV infection before they become

HIV-infected and their immunosuppression worsens (Sun et al., 2014).

In Kenya, hepatitis B vaccination was incorporated into the expanded program of
immunization in the year 2002 (Ly et al., 2016). The vaccine has a protection rate of
approximately 95% in immunocompetent children and adolescents and 90% in adults
(Assad et al., 1999). Unfortunately by the time vaccine was introduced worldwide in the
1980’s, those who were born then were not immunized and thus stood the danger of
being chronic carriers and some later developed the chronic liver disease and
hepatocellular carcinoma (MOH, 2014).

The first licensed hepatitis B vaccines were plasma-derived and composed of purified
HBsAg; most currently available hepatitis B vaccines are produced by recombinant
DNA technology. After vaccination antibody levels ranging between 10 and 100
mlU/ml is termed below protective level, recommendation is that the individual receives
a single booster vaccination at this time, with no need for retesting (JCVI, 2007). At
least one study showed that hepatitis B vaccination is less effective in patients with HIV
(Pasricha et al., 2006). According to the most recent World Health Organization
estimate, two billion people worldwide have serologic evidence of past or present HBV
infection, and 360 million are chronically infected and at risk for HBV-related liver
disease. Approximately one-third of all cases of cirrhosis and half of all cases of
hepatocellular carcinoma can be attributed to chronic HBV infection. HBV is estimated
to be responsible for 500,000-700,000 deaths each year (WHO, 2012). The Knowledge

gap to be filled is the duration of HBV antibody immune response waning.
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CHAPTER THREE
MATERIALS AND METHODS

3.1 Study site

This study was conducted at the Partners PrEP Study at Partners in Health, Research
Development, Thika which was among sites for a phase Ill, multi-site, randomized,
double-blind, placebo-controlled trial of daily oral tenofovir-based pre-exposure
prophylaxis (PrEP) for the prevention of HIV-1 acquisition (Baeten et al., 2014).

3.2 Study design

This was a retrospective study conducted on archived serum samples collected from a
prospective cohort of HIV-1 serodiscordant couple study in the Partners PrEP study
(Baeten et al., 2014).

3.3 Study population

The Partners PrEP study enrolled heterosexual HIV-1 serodiscordant couples. At the
study entry, the HIVV-1 seropositive were not receiving antiretroviral therapy and did not

meet Kenyan guidelines for antiretroviral therapy initiation.

The HIV seronegative participants were not infected with the hepatitis B virus. At
baseline, all participants were tested for HBV. Those testing negative were vaccinated
and immune response to vaccination was determined six months after 3rd dose post-
vaccination. For those not responding, revaccination was done and response to
revaccination was determined. Archived serum samples from consenting participants of

the Partners PrEP study were used in this study.
3.3.1 Inclusion criteria

e Participants in the parent study who had provided written informed consent

allowing their samples to be used in future research.
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e Participants who had a documented immune response to HBV vaccine at 12

months post-vaccination.
3.3.2 Exclusion criteria

e Participants who did not have archived serum samples collected 36 months post-
HBV vaccination.
e Participants who were not included in the parent study,meaning they were not

vaccinated
3.4 Study sample size
The sample size that was used in this calculation is the Fleiss formula (Fleiss, 1981)

r +1 o-Z(Z'B —+ Za/z)z

r (e, — ££)7

n=(

Power = for 80% power, ZB:.84
Alpha = 0.05 significance level, Z =1.96

Ratio =r=1 (equal number of cases and controls)
SD =0=120

Effect size = Difference in means (,u - )=5.0

122 (7.84)

n=® 5>

— (2)(45.16) = 90.32

Hence n =180 (90 HIV+ and 90 HIV-)
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Thus, for this study, a total of 180 participant’s samples were to be used. However,to
increase the power of the study, all participants from the parent study who had archived
samples and had consented to their samples being used in research had their samples
included in the study. All participants included in this analysis, had sample collected 36
months after the HBV vaccination series started. In total 336 samples were used; 176

HIV-1 positive participants and 160 HIV-1 negative participants.
3.6 Sampling method and data collection

3.6.1 Sample retrieval from the archived system in Clinical Trial Research
Lab(CTRL)

Simple random sampling was used to retrieve archived serum samples from CTRL
laboratory where the samples had been archived at -80% which employs the laboratory
information management system freezerworks in managing samples archiving in its
freezers. The laboratory is situated at Kenyatta National Hospital at the University of
Nairobi, Obstetrics, and Gynecology Department. Participant samples were identified
using the Participant Identification number and the visit number of the participant in
Freezerworks program. This information was extracted and recorded in an excel file for

sample retrieval.

The retrieved serum samples were thawed at room temperature for 30 minutes; Aliquots
of approximately 200 pL were placed in a separately labeled cryovial. The remaining
sample was marked by a dot on the lid of the serum vial (using a VWR marker) to
indicate the sample has been thawed once. A comment was also added in the
Freezerworks comment column of each of the sample that had been retrieved to indicate
it had been thawed on a specific date. The main sample was returned to its original
location in the cryobox and returned to the -80°C freezer using the retrieval list as a

reference.
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3.6.2 Collection of social demographics information

Participant’s social demographic information was retrieved from case referral forms that
had been filled every time participant’s visited the clinic. Participant socio-
demographics that were of interest to this study included age, BMI, number of children,
years of school, monthly income, weekly drinking, and CD4 count. Data on relevant
participants was retrieved from the storage computer at the Thika clinic in excel files by
using participant’s identification number to match the case referral forms. The retrieved
information was saved in an excel sheet. excel file and imported into SPSS version 23

where it was cleaned and coded for ease of analysis.

3.7 Laboratory Test procedures

The archived serum samples that were retrieved were removed from the -80°C freezer
and allowed to thaw. Hepatitis B antibody and antigen status in archived serum samples

was determined as follows:

3.7.1 Diagnosis of hepatitis B antibody virus IgM in serum by ELISA

Retrieved serum samples were tested for the presence of antibodies against HBV, using
the ELISA kit Murex DiaSorin LIAISON anti-HBs Il assay (DiaSorin, Saluggia, Italy),
to determine the presence of antibodies against HBV. DiaSorin anti-HBs is an enzyme
immunoassay for the detection of antibodies against hepatitis B surface antigen (anti-
HBs) in serum or plasma. Anti-HBs is produced in the immunological response to
hepatitis B surface antigen (HBsAQ) either through exposure to the hepatitis B virus
(HBV) or as the result of immunization with HBsAg.

The test was conducted following the manufacturer’s instructions (DiaSorin HBsAb kit
insert). Murex anti-HBs was based on microwells coated with HBsAg. Samples,
incubation buffers, controls, and calibrators were incubated in the wells and any anti-
HBs present binds to the antigen in the microwells. The microwells were then washed to
remove excess anti-HBs before an enzyme tracer prepared from HBsAg labelled with

18



horseradish peroxidase (HRP) was added. The presence of anti-HBs present in samples
or calibrators was proportional to the enzyme activity, which was measured after the
addition of a colourless chromogen/substrate which enables the colour to develop to be
measured with a photometer. The colour change and intensity were monitored using a
spectrophotometer plate reader set at 450 nm with a correction filter between 620 and
650 nm. The presence of hepatitis B specific IgM was indicated by optical density

values above the cut-off.

3.7.2 Diagnosis of Hepatitis B surface antigen in serum by ELISA

Participants samples that tested negative to presence of antibodies i.e. less 10 1U/ml
antibody against HBV three years post-vaccination were further tested for the presence
of HBsAg as a marker of infection with HBV by ELISA immunological test using
DiaSorin Murex HBsAg Version 3 assay kit (DiaSorin, S.p.A. UK) following the
manufacturer’s instructions (HBsAg kit insert). Murex HBsAg Version 3 is a rapid and
sensitive immunoassay enzyme used to detect hepatitis B surface antigen in human
serum or plasma. In Murex HBsAg Version 3, the samples were pre-incubated in
microwells coated with a mixture of mouse monoclonals specific for different epitopes
on the determinant of HBsAg. Affinity-purified goat antibody to HBsAg conjugated to
horseradish peroxidase was then added to the sample in the well. During the two
incubation steps, any HBsSAg present in the sample was bound to the well in an
antibody-antigen-antibody-enzyme complex. In the absence of HBsAg, no conjugate
was bound. After washing to remove the sample and unbound Conjugate, a solution
containing 3, 3°, 5, 5’-tetramethylbenzidine (TMB) and hydrogen peroxide was added to
the wells. Wells which contained HBsAg and hence bound peroxide was added to the
wells. Wells which contained HBsAg and hence bound conjugate developed a purple
colour that was converted to orange when the enzyme reaction was terminated with
sulphuric acid. The amount of colour was determined spectrophotometrically and was
directly proportional to the amount of Conjugate bound and hence the concentration of
HBsAg in the sample. The presence of Hepatitis B specific IgM resulted in a colour

change in the TMB from colourless to blue and then yellow on stopping the reaction
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with 0.6M HCL. The colour change and intensity were monitored using a
spectrophotometer plate reader set at 450nm with a correction filter between 620 and
650nm. The presence of hepatitis B specific IgM was indicated by optical density values

above the cut-off in the antigen well compared to the control.

3.7.3 ELISA Validity and results interpretation

Assay validity

Results of an assay are valid if the following criteria for the calibrators were met:
The absorbance value for the blank well must range between 0.000 and 0.150.
The mean absorbance for the negative control must be less than 0.100.

The mean absorbance for calibrator 1 must range between 0.035 and 0.300.

The ratio of the mean absorbance for calibrator 1 to the mean absorbance for the
negative control must be greater than or equal to 2.0.

The ratio of the absorbance for calibrator 2 to the mean absorbance for calibrator 1 must

be greater than or equal to 4.5.
Interpretation of Results
a. Non-Reactive Results

Samples that gave an absorbance less than the mean absorbance of the 10 1U/mi

Calibrator were considered non-reactive.
b. Reactive Results

Samples that gave an absorbance of equal to or greater than the mean absorbance of the
10 1U/ml Calibrator were considered reactive in the assay and were presumed to contain
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anti-HBs at >10 1U/ml. However, the specific level of immune response could not be

quantified by the used method.

For the Hepatitis B surface antigen, serum samples that gave an absorbance greater than
cut off were termed positive while those which had absorbance less than cut off were

termed negative.

3.8 Data Management, Analysis, and Presentation

3.8.1 Data management

Data on relevant participant’s social demographics which included age, gender BMI
among others were retrieved from storage computer at the Thika clinic in excel files.
This was merged with HBV antibody and HBsAg test results that were done at the
CTRL laboratory. The excel file containing the study data was then imported into SPSS
version 23 where it was cleaned and coded for ease of analysis. The cleaned SPSS file
was further imported into STATA Version 13 for analysis. Hard copy data was kept in

cabinets under key and lock.

3.8.2 Data analysis and presentation

The proportion of the individual with the hepatitis B antibody was assessed with the
accuracy of Enzyme Immuno Assay where ELISA reader took the optical density
readings from the readings from each plate. The cut-off and validity of each plate were

obtained from the kit protocol.

3.9 Internal and external quality control for ELISA Test

CTRL laboratory where laboratory testing was done was enrolled for External Quality
Assurance (EQA) i.e. Human Quality Assessment Services (HUQAS) that was carried

out quarterly.
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3.10 Ethical considerations

For this study/research, approval from Kenyatta National Hospital (KNH); the
University of Nairobi (UON) Ethical Research Committee (ERC) number P685/11/2014
was obtained. The institutional review boards of the University of Washington and
Kenyatta National Hospital also had approved the prospective interventional PrEP study,
which is the parent study. Serum samples from participants who provided written
informed consent for future use of their samples were used. The study was done
according to UON/ERC guidelines and regulations on human archived samples use and

care and standard operating procedures as founded in WHO guidelines.

3.11 Study limitations

Hepatitis antibodies against hepatitis B core antigen (anti-HBc) was not measured,
although persons with isolated core antibody positivity (i.e., those who were positive for
anti-HBc, negative for HBsAg, and negative for HBsAb) may have had a past infection
with waning HBsAb and may have been misclassified as susceptible to HBV.

3.12 Benefits of the study

Findings were presented to the health facility to help them advice those that are HIV
infected persons who receive HBV vaccination should have their antibody responses
reviewed regularly and those with waning antibodies be offered booster doses. In
addition, those persons infected with HIV are at a higher risk of being infected with

HBYV and efforts should be made to vaccinate them.
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CHAPTER FOUR
RESULTS

4.1 Proportion of HBV antibody response 3 years post-vaccination among HIV-1
infected and uninfected adults.

The study sought to assess the sustainability of immune response to hepatitis B virus
vaccination among HIV infected and uninfected adults in Kenya. The first objective was
to determine immune response to HBV vaccination three years after HBV vaccination

and compare responses in HIV-1 infected and uninfected adults.
4.1.1 Comparison of sustained HBV antibody response

A total of 336 participants’ archived serum samples were retrieved randomly and tested
for HBV antibody. 274 (81.5%) participants had protective levels (>10 IU/ml) of
hepatitis B surface antibodies in the serum three years post HBV vaccination while 62
(18.5%) had levels of anti-HBS antibody titers less than 10 IU/ml. Of the participants
with greater than10 1U/ml titers, 148 (92.5%) were HIV-1 uninfected while 126(71.6%)
were HIV-1 infected. (Figure 4.1).
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Figure 4.1: Hepatitis B surface antibody Results by HIV status

4.2 Factors associated with a sustained immune response to HBV vaccination in
HIV-1 infected and uninfected adults

Of the 336 study participants, 274 (81.5%) tested positive to the presence of hepatitis B
surface antibodies in circulation three years post-vaccination while 62 (18.5%) tested
negative. A positive test was interpreted as having an antibody titer above 10 1U/ml.
Further, among the individuals who tested negative for hepatitis B surface antibodies in
circulation three years post-vaccination, 50 (80.6%) were HIV-infected while 12
(19.3%) were HIV-uninfected person. Additionally, 43(69%) were women and 19

(31%) were men.

The study population ranged between 19 years and 60 years with a mean of 34.55 + 8.47
years. HIV-infected participants had a mean age of 33.3 + 8.16 years while HIV
uninfected participants had a mean age of 35.9 + 8.61 years. The mean CD4 count
among HIV-1 infected was 526 (£243 SD). There was no difference in BMI, age, the
number of children, weekly drinks, and years of school between HIV-1 infected and

HIV-1 uninfected participants. Table 4.1 summarizes the participants’ baseline-
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demographic characteristics,

Table 4.1: Participants baseline socio-demographic characteristics

Characteristics N (%) or mean (SD) HIV infected (n = 176) HIV uninfected (n=160)

Age 33.32 (8.17) 35.91 (8.61)
Sex, female 136 (77.27) 35 (21.88)
Number of children

At least one child 161 (91.5) 136 (85)
Years of education

Less than 8 years

58 (33) 65 (40.6)
>=8 years 118 (67) 95 (59.4)
Monthly income
<=1000 81 (46) 38 (23.8)
Between 1001-5000 61 (34.7) 83 (51.9)
Between 5001-10000 21 (11.9) 24 (15)
>10000 13 (7.4) 15 (9.4)
Alcohol drinks per week
No alcohol use 165 (93.8) 141 (88.1)
Characteristics N (%) or mean (SD)
BMI
<185 28 (8.3) 14 (4.2)
18.5-24.9 100 (29.8) 116 (34.5)
25.0-29.9 22 (6.5) 35(10.4)
>30.0 10 (3.0) 11 (3.3)
CD4 count 526.24 (243.45)

HIV infected persons compared to HIV uninfected were more likely to have a non-
response to HBV vaccination at three years post-vaccination (28.4% vs 7.5%, OR = 4.9,
95% CI 2.5, 9.6 p <0.001) (Table 4.2). Similarly, compared to men, women were more
likely to have low anti-HBS titers (11.5% vs 25.1%, OR 2.58, 95% CI 1.43, 4.66,
p=0.002). Among HIV infected participants, those with CD4 count greater than 500
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cells/uL were less likely to have low titers compared to those with less than 500 cells/uL
(20.8% vs 34.3%, OR = 0.5, 95% C1 0.25, 0.99, p =0.048). This is shown in Table 4.2

Table 4.2: Factors associated with less anti—Hbs /in circulation 36 months’ post-

vaccination

Characteristics N(%) or HBsAb HBsAb OR (95% CI) P value
mean (SD) positive negative

(n=274) (n=62)
HIV status
Uninfected 148(92.5%) 12(7.5%) Ref
Infected 126(71.6%) 50(28.4%) 4.9(2.5,9.6) <0.001
Sex
Male 146(88.5%) 19(11.5%) Ref
Female 128(74.9%) 43(25.1%) 2.58(1.43,4.66) 0.002
Adge (years
18-30 years 84(78.5%) 23(21.5%) Ref
>30 years 190(83.0%) 39(17.0%) 0.75(0.42,1.33) 0.33
BMI
<18.5 35(83.3%) 7(16.7%) Ref
18.5-24.9 176(81.5%) 40(18.5%) 1.14(0.47,2.274) 0.78
25.0-29.9 47(82.5%) 10(17.5%) 1.06(0.37,3.07) 0.91
>30 16(76.2%) 5(23.8%) 1.56(0.43,5.68) 0.50
CD4 (cells/ml
<500 65(65.7%) 34(34.3%) Ref
>500 61(79.2%) 16(20.8%) 0.50(0.245,0.99)  0.048
Number of children
None 34(87.2%) 5(12.8%) Ref
Any 240(80.8%) 57(19.2%) 1.62(0.60,4.31) 0.34
Monthly income
None 59(74.7%) 20(25.3%) Ref
Any 215(83.7%) 42(16.3%) 0.58(0.31,1.06) 0.07
Alcohol use per week
None 247(92.5%) 20(7.4%) Ref
Any 27(39.1%) 42(60.9%) 0.47(0.14,1.59) 0.22

*CD4 count for HIV infected only

4.3 Incidence of HBV infection among HIV-1 infected and uninfected persons, 36-

month post-vaccination with HBV vaccine.
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Of the 62 serum samples that tested low for anti-HBs titers, they were tested for
Hepatitis B surface antigen to check if there were any HBV infection incidences. Seven
(11.3%) participants tested positive for the presence of HBsAg. All samples testing
positive for HBsAg were for HIV infected participants, six were female and four were
aged greater than 30 years. Participants with any monthly income, compared to those
with none were less likely to test positive for HBsAg (4.8% vs 25.0%, OR 0.15, 95% ClI
0.03, 0.86, p = 0.03). Baselines; CD4 count, gender, years of education, and age were

not associated with increased risk of acquisition of Hepatitis B infection (Table 4.3).
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Table 4.3: Factors associated with positive HBsAg among those with less than 10

IU/ml anti-Hbs titres 36 months’ post vaccination

Characteristics HBsAg HBsAg OR (95% CI)
N(%0) or mean (SD) positive negative P-value
(n=7) (n=55)
HIV status
Uninfected 0 (0%) 12(100.0%) Ref
Infected 7 (14.0%) 43(86.0%) - -
Sex
Male 1(5.3%) 18(94.7%) Ref
Female 6(14.0%) 37(86.0%) 2.92(0.33,26.10) 0.34
Age
18-30 years 23(13.0%) 20(87.0%) Ref
>30 years 4(10.3%) 35(89.7%) 0.76(0.15,3.75) 0.74
CD4 count
<500 6(17.6%) 28(82.4%) Ref
>500 1(6.3%) 15(93.7%) 0.31(0.03,2.83) 0.3
Number of children
None 0 (0%) 5 (100.0%) Ref
Any 7 (12.3%) 50 (87.7%) -
Years of education
<8 years 2 (10.0%) 18 (90.0%) Ref
>8 years 5 (11.9%) 37 (88.1%) 1.22(0.21,6.89) 0.83
Monthly income
None 5(25.0%) 15(75.0%) Ref
Any 2(4.8%) 40(95.2%) 0.15(0.03,0.86) 0.03
Alcohol use per week
None 6 (10.2) 53(89.8) Ref
Any 1(33.3) 2 (66.7) 4.42(0.35,56.26) 0.25

*CD4 count for HIV infected only
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CHAPTER FIVE
DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussion

5.1.1 Proportion of HBV antibody response 3 years post-vaccination among HIV-1

infected and uninfected adults

This study found that, three years post HBV vaccination almost one in five of the study
population did not have adequate protective levels of hepatitis B antibodies. It was found
that eighty percent of those not having protecting anti-Hbs titers were HIV infected
individuals. Among HIV-1 infected participants 71.59% had sustained immune response
to hepatitis B antigen 36-month post-vaccination compared to 92.5% of HIV-1
uninfected participants. These findings are similar to others that reported better response
to hepatitis B vaccination among HIV negative persons compared to HIV infected
persons (Assad et al., 1999; Irungu et al., 2013; Uneke et al., 2005). There was slightly
lower response among HIV-1 negative participants compared to other studies that had
reported a greater than 95% sustained mmune response after HBV vaccination among
HIV uninfected persons (Fonseca et al.,2005). However, these studies assessed the

immune response at one year.

It study also observed a higher proportion (72%) of HIV-infected individuals with
protective antibody titers at three years compared to other studies (Fonseca et al., 2005;
Rey et al., 2000) what is the prevalence. This is likely due to the booster HBV vaccine
given to participants who did not respond to the initial 3-series of HBV vaccination. All
participants that received repeat vaccination after having failed the initial series had anti-
Hbs titers greater than 10 IU/ml (data not shown). Studies have reported improved
immune responses and outcomes to hepatitis B vaccine among HIV infected persons
who received booster vaccines compared to those who only received an initial 3-dose
series of HBV vaccine (Assad et al.,1999; Whitaker et al.,2012; Irungu et al.,2012).
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5.1.2 Predictors of HBV vaccine failure

The predictors or factors that were of interest to this study were Participant socio-
demographics which included HIV status, age, gender, BMI, number of children, years
of school, monthly income, weekly drinking, and CD4 count.

The study found out that those with low anti-Hbs titers were HIV infected, had low CD4
count, and of the female gender. This is similar to other studies conducted in the adult
African population, which reported gender and low CD4 count as being predictors of the
poor immune response to hepatitis vaccination (lrungu et al.,2012) and (Matthews et
al.,2015). Interestingly, an earlier study conducted in this cohort had reported male
gender as a predictor of non-response to hepatitis B immune response 6 months post
initial HBV vaccination (Irungu et al., 2012). Low HBV vaccine immune response rates
among men have been reported elsewhere, although the mechanism for this poor
response is not clear (Cruciani et al., 2008; De et al., 2009). The female gender might

be explained briefly due to female being more than men in this study.

This study didn’t examine any association between ART and response to vaccination,
although few participants-initiated ART during the initial vaccination series. The role of
ART in the immune response to HBV vaccination is unclear. While some studies have
demonstrated that participants receiving ART have better immune responses to vaccines
(Kim et al.,2008; Landrum et al.,2009; Psevdos et al.,2010), others have not (Cruciani et
al., 2009; De et al.,2008; Pettit et al.,2010). Prior studies have suggested that
modification of the standard HBV vaccine regimen by using higher HBV vaccine doses,
increasing the number of HBV vaccine injections, or both significantly improve HBsAb
seroconversion rates among HIV-1-infected adults, (Psevdos et al., 2010). All HIV-1-
infected persons in this study had relatively intact immune systems, with all having
CD4+ T-cell counts of >250 cells/uL at the start of initial vaccination, which may in part
explain the high rate of vaccine response; as reported in other studies (Landrum et al.,
2009; Pasricha et al., 2006 ) provision of HBV vaccine to HIV-1-infected persons

earlier in the course of HIV-1 infection, before the development of advanced
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Immunosuppression, is associated with a better HBV vaccine response. Among HIV-
infected persons, post-vaccination testing, and revaccination of nonresponders with a

full series is recommended (Mast et al., 2006).

Malnutrition which can be connected with low income has been associated with the
impaired immune response to vaccines, including HBV vaccine among children and
adults (Fabrizi et al.,2012; Miyagawa et al., 2013), and some studies have found
improved response rates with micronutrient supplementation (Langkamp-Henken et
al.,2006). This study did not show any statistical significant difference between those
with income or with none. The likely hypothesis is that having low income is associated

with impaired immune response.

The age study population for this study ranged between 19 years and 60 years with a
mean of 34.55 + 8.47 years. HIV-infected participants had a mean age of 33.3 + 8.16
years while HIV uninfected participants had a mean age of 35.9 + 8.61 years. There was
no statistical significant difference in terms of age between HIV-1 infected and HIV-1
uninfected participants, this agreed with (Morris et al., 1989) who failed to find such an
association. Although other studies done by (Ginaldi et al., 1999) suggested that age-
associated changes in humoral and cellular immune function may result in decreased
vaccine effectiveness in older individuals, compared with children or young adults.
(Clements et al., 1994) suggested that older individuals are less likely to have a
serological response to recombinant hepatitis B vaccine. The issue is of practical
importance because the differential efficacy of the vaccine in different age groups could
change the optimal vaccination policy. Also, there are those studies like (Leder et al.,
2001) that found that the association between age and nonresponse to vaccine remained
fairly constant, regardless of the age cutoff used. Even age cutoffs as low as 30 years
predicted an increased risk of nonresponse among older individuals. Thus, the increased
risk of nonresponse to the vaccine may apply to individuals young enough to be at risk
for the long-term complications of chronic hepatitis B infection, including cirrhosis and
hepatocellular carcinoma, and to individuals of childbearing age. The relevance of the

latter point relates to the high degree of vertical transmissibility of the virus. More

31



generically, the implication that adults aged >30 years are immunologically different
from younger individuals has important implications for the vaccination of adults for
travel to the developing world and for vaccination to prevent occupationally acquired
illnesses (Bolyard et al., 1998). While not definitive, these results suggest that
revaccination should be initiated within 24-36 months of initial vaccination, for maximal

results.

Low levels of response to hepatitis B vaccine in people with higher levels of BMI is
maybe due to the distribution of vaccine in fat not in the muscle which decreases its
absorption. Significant effects of age and BMI on the levels of response to hepatitis B
vaccine have been reported from Belgium, (Van Damme et al., 2016) China, (Yang et
al., 2017) Turkey (Asan et al.,2017), and Iran, ( Aminian et al.,2017). In contrast, this
differed from this study since it didn’t show any statistical significance.This might be
because majority approximately more than two third of participant’s had normal BMI i.e
between 18.5-29.9 Baba Mahmoodi et al., 2000 reported that smoking and obesity had
negative effects on the production of antibodies after vaccination with hepatitis B.
(Young et al., 2013) reported that obese individuals (BMI > 30 kg/m?) were significantly
more likely to be nonresponders following two recombinant hepatitis B vaccine doses

which also differed with the findings of this study.

This study also did not show any statistical significance in years of education i.e.
educational level and the number of children. This agreed with the study which was
done in Yemen which revealed a considerable proportion of vaccinated children remains
to be reconsidered for either revaccination or booster doses due to lack, inadequate or
low response. The trend of decreasing the antibody level with increasing age suggests a
need for careful monitoring of HBV vaccine efficacy in Yemen. Demographic factors
such as gender number of inhabitants per room and the educational level of father did

not significantly affect the immune response to the HBV vaccine (Talal et al., 2005).
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In another study done by (Brian et al., 1990) there was no difference in the mean anti-
HBs between alcoholics and controls younger than 45 years of age, but in persons
greater than 45 years of age, alcoholics had a lower mean anti-HBs level than did non-

alcoholics; this difference, however, was not significant and this agreed with this study.

5.1.3 Incidence of HBV infection after HBV vaccination

In this study, the socio-demographics that were considered and thought to be correlated
with the cause of the incidence of HBV infection were HIV status, gender, age, CD4
count, and the number of children, years of education, monthly income, and weekly

alcoholic drinks.

In this study, the high risk of incident HBV infection was found among HIV-infected
individuals and those who had no income. This study agrees with the study done by
(Saha et al., 2017) that showed that HBV replication and immune control in HIV/HBV
confection in the natural course of HBV mono-infection, the formation of the episomal
HBV covalently closed circular DNA (cccDNA) and the integration of the HBV DNA
supported the production of HBsAg and HBV replication. HBsSAg has an inhibitory
impact on the adaptive immune response and on the production of anti-HBs antibodies,
which allows definitive protection and recovery from HBV infection. Little is known
about the outcome of the natural course of HBV infection in coinfected people.
Accelerated liver disease progression and HCC evolution, which has been documented
in HIV/HBV infected patients, is likely to be related to high HBV-DNA levels (Saha et
al., 2017) and poor immunological control of HBV replication associated with the low
CD4 positive cell counts, which are typical of HIV/HBV coinfected subjects. A greater
tendency to synchronize HBV infection with poor HBeAg seroconversion has been
demonstrated in coinfected Nigerian people before the onset of CART (Wandeler et al.,
2016) where higher HBV DNA and detectable HBeAg levels were independently
associated with lower CD4+ T cell counts.
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Low socioeconomic status has been associated with an increased risk of Hepatitis B
infection (Whitaker et al., 2012). This agreed with this study and also with research
which was done on Chinese ethnic group which showed low socioeconomic status is a
strong risk factor for HBsAg. Hepatitis B transmission was associated with low
socioeconomic status and there was a moderate positive trend that large family size
has more risk of developing hepatitis B. In this study, large family size which was
termed as the number of children did not show any association with hepatitis B
infection. Socio-economic status was also found to be associated with hepatitis B
positivity in the study that was reported by (Ugwuja et al., 2008). Others have reported
varying findings showing that social class does not influence HBV infection in children
(WHO 2006).

There was no association between alcohol use and incidence of HBV infection in this
study, although the mechanisms underlying the complex interaction between alcohol and
hepatitis virus infection in the progression of liver disease are not fully understood,
possible explanations include effects on viral replication, increases in oxidative stress,
and a weakening of the immune response (Gitto et al.,2014; Larkin et al., 2001) reported
that in HBV transgenic C.B-17 SCID mice fed a standard Lieber-DeCarli ethanol liquid
diet, elevated levels of HBV RNA as replicative intermediates, and increased expression
of HBs, core and X antigens were observed in the liver. With ethanol, the level of
HBsAg and viral DNA in serum increased by up to 7-fold compared with mice fed the
control diet. These findings may provide a partial explanation for the effects of alcohol
on viral replication and the high frequency of HBV markers observed among alcoholics.
Similarly, Min et al., 2013 showed that in human HepAD38 hepatoma cells infected
with HBV, 100 mmol ethanol treatment approximately doubled the transcriptional
activity of HBV promoters by increasing the expression of nuclear receptors such as
hepatocyte nuclear factor-4a and peroxisome proliferator-activated receptor-oa. In
addition, CYP2E1l-induced oxidative stress potentiates the ethanol-induced

transactivation of HBV.
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Although it is well documented that HCV-positive drinkers are 2 to 3 times more likely
to develop HCC than abstinent individuals, (Novo-Veleiro et al., 2016; Punzalan et al.,
2015; Siu et al., 2009; Fukushima et al., 2006) whether HBV infection and alcohol

consumption synergistically increase the incidence of HCC is still controversial.

However, certain factors, such as alcohol abuse, make HBV chronically persist which
put patients at a higher risk for developing fibrosis, cirrhosis, and hepatocellular
carcinoma (HCC) (Terrault et al., 2016; Suliman et al., 2019; Li et al., 2019).

Overall, the effect of alcohol metabolism on protein function, DNA, changes to the
immune system, and oxidative stress affect both hepatocytes and other liver cells. They
take place under both acute and chronic exposure to alcohol and induce significant
functional impairments resulting in cell death, tumorigenesis, altered cell to cell
communication, and become more prone to viral infection (Ganne-Carrié et al., 2019;
Dolganiuc et al., 2015).

It has been reported that a combination of HCV infection and daily alcohol intake (> 80
g) increased the risk of HCC development > 100-fold (Serfaty et al., 2016). The
incidence of HBV is higher among alcoholics than among the general population
(Larkin et al., 2001, Wilkening et al., 2003). Studies have been conducted on the
combined effect of alcohol and viral hepatitis in the progression of liver diseases, but the
role of alcohol metabolism as risk factors in the pathogenesis of HBV infection has not

been studied yet (Dolganiuc et al., 2015).

Alcohol abuse pattern has a wide geographical distribution depending on alcohol
drinking habits in various parts of the world. As reported, about 50% of HBV carriers
drink alcohol and more than 10% are heavy drinkers in the Korean population (Park et
al., 2014).
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This study demonstrated a reduced immune response to HBV vaccination among
African HIV infected persons 36 months post-vaccination. These findings can guide
policies to develop new vaccination strategies or provide booster vaccines, as well as the
need for continuous HBV vaccine immune response monitoring among HIV infected
people. A limitation of this study was the lack of HIV-1 viral load measurements among
HIV infected persons which have also been associated with the immune response to
HBV vaccination. In addition, antibodies against hepatitis B core antigen (anti-HBc) was
not measured, although persons with isolated core antibody positivity (i.e., those who
were positive for anti-HBc, negative for HBsAg, and negative for HBsAb) may have had
a past infection with waning HBsAb and may have been misclassified as susceptible to
HBV. The HBsAb assay used in this study did not quantify antibody titers, and thus it
cannot describe differences in titers. Finally, the ultimate measure of success in
vaccination would be to follow participants and determine the incidence of HBV
infection in the vaccinated participants which were part of the third objective of this
study, but this would be prohibitively expensive and time-consuming, and the
development of HBsAD titers has been demonstrated in multiple populations to be a
strong surrogate marker for protection from HBV infection (Mast et al., 2006). To the
best of our knowledge, this is one of the few studies to explore the immune response to
HBV vaccination and revaccination and the first study to check the incidence of HBV
infection among HIV-1-infected adults in Africa, where the HIV-1 prevalence is
highest. These findings add to the body of research on HBV vaccine immune responses
and may help guide policy on the best practices for revaccinating HIV-1-infected
persons who do not respond to the standard HBV vaccination schedule. In summary, as
has been seen in high-income settings, HIV-1-infected adults in Kenya had a suboptimal
response to standard HBV vaccine, and HIV-1 uninfected adults had a high response.
HIV-1-infected achieved a 71.59% response with revaccination with a standard vaccine
series. A Study done by (Frangois-Xavier & Lionel, 2017) showed that monitoring the
anti-HBs titer remains necessary, as it has been reported that only less than half i.e. 42%
of HIV infected responders kept their protective titers 13—18 months after their last dose

of vaccine. This shows that the determination of the HBsADb response after vaccination
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of HIV-1-infected adults and timely revaccination of nonresponders with 3 additional
HBV vaccine doses can significantly increase the development of protective antibody

titers.

This study demonstrated a reduced immune response to HBV vaccination among
African HIV infected persons 36 months post-vaccination. These findings can guide
policies to develop new vaccination strategies or provide booster vaccines, as well as the
need for continuous HBV vaccine immune response monitoring among HIV infected
people. A limitation of this study was the lack of HIV-1 viral load measurements among
HIV infected persons which have also been associated with the immune response to
HBV vaccination. In addition, antibodies against hepatitis B core antigen (anti-HBc) was
not measured, although persons with isolated core antibody positivity (i.e., those who
were positive for anti-HBc, negative for HBsAg, and negative for HBsAb) may have had
a past infection with waning HBsAb and may have been misclassified as susceptible to
HBV. The HBsAb assay used in this study did not quantify antibody titers, and thus it
cannot describe differences in titers. Finally, the ultimate measure of success in
vaccination would be to follow participants and determine the incidence of HBV
infection in the vaccinated participants which were part of the third objective of this
study, but this would be prohibitively expensive and time-consuming, and the
development of HBsAD titers has been demonstrated in multiple populations to be a
strong surrogate marker for protection from HBV infection (Mast et al., 2006). To the
best of our knowledge, this is one of the few studies to explore the immune response to
HBV vaccination and revaccination and the first study to check the incidence of HBV
infection among HIV-1-infected adults in Africa, where the HIV-1 prevalence is
highest. These findings add to the body of research on HBV vaccine immune responses
and may help guide policy on the best practices for revaccinating HIV-1-infected
persons who do not respond to the standard HBV vaccination schedule. In summary, as
has been seen in high-income settings, HIV-1-infected adults in Kenya had a suboptimal
response to standard HBV vaccine, and HIV-1 uninfected adults had a high response.
HIV-1-infected achieved a 71.59% response with revaccination with a standard vaccine
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series. A Study done by (Frangois-Xavier & Lionel, 2017) showed that monitoring the
anti-HBs titer remains necessary, as it has been reported that only less than half i.e. 42%
of HIV infected responders kept their protective titers 13—18 months after their last dose
of vaccine. This shows that the determination of the HBsADb response after vaccination
of HIV-1-infected adults and timely revaccination of nonresponders with 3 additional
HBV vaccine doses can significantly increase the development of protective antibody

titers.
5.2 Conclusion

HBV antibody titers sustainability among HIV-1 infected and uninfected 36

months post- HBV vaccination.

In conclusion, the study showed that in a cohort of adults there was sustained immune
response to hepatitis B vaccine 36-month post-vaccination among both HIV infected and
uninfected participants. However, the reduction in immune response was greater among
adults living with HIV infection and in some resulted in the acquisition of HBV
infection. This could be partly attributed to the reduced immune responses in individuals
living with HIV.

Predictors of HBV vaccine failure

Eleven percent of those with low titers were found to have HBV infection. The factors
that correlated with failure were being HIV positive,low CD4 count and of female

gender.
Incidence of HBV infection after HBV vaccination

It was identified 7 cases of new HBV infection among HIV infected individuals. Due to
the waning immune response to the hepatitis B vaccine observed in this study, this
advocate for regular evaluation of immune response to HBV especially among HIV

infected persons, and administration of booster doses to those with reduced immunity.
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5.3 Recommendation

Given the waning immune response to the hepatitis B vaccine observed in this study, it
suggested that HIV infected persons who receive HBV vaccination should have their
antibody responses reviewed regularly, and those with waning antibodies be offered

booster doses.

Vaccination of HIV infected and other immunosuppressed should be done with caution

requiring more studies to determine the level of immune response

HIV infected persons in this region are at a high risk of HBV infection and efforts

should be made to vaccinate them.

Further work is required to measure IgG and antibodies against hepatitis B core antigen
(anti-HBc).
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APPENDICES

Appendix I: Authorization letter to use archived samples from PrEP Study

Partners in Heaith and Research Development

Thike Section €, OAU Road. Next ta Thika Nursing Homa
F.0. Box 19866 - 60202

NAIRCBI

Tel: +284-867-22581 / 21305

Mobile: C725-641110

E-mall: phrgfBoionstnia org

INVESTIGATORS COLLARORATING INSTITUTIONS
Or Nedy R.tdugo KEMRI

G Kennsth Ngure Ksryatta Nsbonal Hespeal
19" November 2014

Ceoretary

KNH-UoN Ethicel Research Committee,
Kenystts National Hospital,

REF:PERMISSION TO USE PARTNERS PrEP PARTICIPANTS® ARCHIVED
SAMPLES .

Rose Kamoni has my permission to use repository samples {rom the recently concluded Partners
PeEP study, from Thika site to conduct her research work. Specifically responding to the
question of sustained immune cesponse to Hepatitis B vaccination, threc ycars post vaccine
compering HIV-infected and vninfected individeals. This work is complementary 1o a previous
study conducted by Dr. Elizabeth Trunpu. who will be one of Rose Kamoni’s primary mentors
for this project.

It is my expectation that Rose Kamoni, as a skilled and experienced laberatory technician, who
has worked with the Pariners in Tezlth Research and Development will handle the repository
samples with care and abide by Good Clinical Laboratory Practice. Only samples from
participants who have written informed consent to long term storage will be used. A protocol has
been developed 10 ensure that those samples are propesly reuieved from storage, thawed,
aliquoted and the remnant samples re-archived in appropriate temperature for future use.

Rose will writc a standard operating procedure for handling the laboratory samples, which will
be reviewed and approved by the laboratory director. She will use the samples to test hepatitis B
antibody levels, she will also conduct additional testing for hepatitis B surface antigen,

I strongly commend Ruose’s eflorts to advance her career through additional training and her
initiative to conduct rescarch. Part of our cxpectation from Rosc Kamoni is that she will publish
ber study findings.

| congratulate Rose on her success in a getting a grant reward through a competitive process,

Thanking you in sdvance,

Sincerely,

Nﬁf&'fc
Dr Nelly R. Mugo, MBChB, MMed (Obs/Gyn). MPH
Principal Investigator, Parmers in Health Research and Development

rwambai@csrkenya.org
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Appendix I1: KNH-UON ERC Approval Letter (P685/11/2014)

/—\

G 'O"'/Q

APPROVE06 N
N

UNI\ ERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
PR} SCIENGCES PO BOX 20723 Cade 0202
» o BO.\ 3 KNIUON-FRC
Velegrasms: uoskeh_erc@sonbeac e 272
(IS&m m—rp-vfermn hisc. ke Feligrams: MEDSUF. Naimsi
Twitter mll LHT hipsitwiter comUOROI ERT
Ref: KNH-ERT/AMT2 169 April 2018
Kamoni Rose
JKUAT
Dear Rose

of to H itis B virus (HBV) vaccination three years
after Vacclﬂallon among HiV-infected and Unlnfeeted Adults in Kenya (P685/11/2014)

This is tc inform you that the KNH/UoM-Eth.cs & Resesarch Commitiee [KNHUoN-ERC) has reviewed
and appreved your above proposal. The adoraval panods are 16% Aprl 2015 to 15" April 2075

This app s subject to compli with the foll g r=c

a) Only approved documents (informed consents, study instruments, advertising materials etc) will be used.

b) Al changes (amendments, dawations, violabons efc) are submitted for review and approval by KNHUoN
ERC before implementation.

c} Beath and life threslening problems and severe adverse events {SAEs) or unexpected adverse everts
whether reataed or unreialad 1o the sludy must be reponed o the KMHUoN ERC witvn 72 hours of

notification.

d) Any changes, antici or off that may the risks or affect safety or welfare of study
partcipants and cthers or affect the & ity of the 1 must be d to KNH/UcN ERQC within 72
hours

e) Submissicn of a ragueast for renawal of approval at least 60 days orior 1o expiry of the aparoval ceded
(Attach 5 comprehensive proaress report fo supoort the renswal)

fl Clearance jor export of be ical spi mus: e from KMNH/UoN-Ethics & Research
Committes for aach bawch of shipment

a) Submissicn of an execufive summarny report wihin SC days ason completion of the stucy
This information will form oad of the data base that will te corsulted in futurs when processing related
research studies sa as lo minimize chancss of study dup cation andlor plagiarsm,

For mere details consu® the KNEUoN ERC wet: www_erc.uonbi.ac ke
PROF. M. LT CHINDIA
SECRETARY, KNH/UON-ERC
cL. The Principal, College of Health Sciences, UoN

The Deputy Director CS, KNH
The Chair, KNH/UoN-ERC
Supervisors: Dr. Bhavna Chohan

Co-Investigators: Dr. Nelly Mugo, Dr. Kenneth Ngure, Dr. Elizabeth Irungu, Dr. Harrison Tamoh, Dr. F.A
Okoth
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Appendix I11: KNH-UON ERC / UW Human Subjects Review Committee

Approval Letter for PrEP Study

Study Enrollment Consent for Partner (HIV-1 Uninfected) Participants

Vo Paralel Commparison of Tenolovic and Emiricitab neflenolovit Pre-Exoeaure Prophyasxs
1o Prevant HIV-1 Acquisition within HIV-1 Discordanl Couples

Frotoent version 3.0
12 Cctober 2007

INVESTIGATORS
Investigator | Titic Tinsiitation [
= | o
MNelly | MBchE, Lecturer, Depanment of Obstatrics &
Rwamoa MMec, Gynecology, Kenyatta Natona
Mugo MPH EasgitallU~ivarsity of Nairob' =
Connie Celum | MD, MPH | Prof. of Medicine & Epidemiology, 1 205-520- I
| University of Washingion 13628
| Jziram I M2, MEA Assistant Professor, Deparimant ¢f l 203 520
. Lingappz ' PhD Medicing 3830
— = I LU pive_fs.ihr of v}'ghingtoﬁ
T Kenneth M= ] Sty Concdinaior
l Noure 15l Thike: Partiens Sty

72 HOUR EMERGENCY TELEPHONE NUMBER:
= stucy, Ihika Site. Tel 0735

Eezrnath houre, Parines PT

INFORMED CONSENT
We are asking you fo va'unteer fo- 2 reseamch study. This shudy is for pardness ir which
* une perser has HAV and the othar does not. The purposs of this consent form s 1o give
you the infermation thet you will nead i help you decide whsther to 0g ir the study or
noLl. HIV is the virus that causes AIDS, Be'ore you deside wisther 0 342 par m the
shudy, we woule like to expiain the purpase of the study, the risks and henafils, ard wha
waould be expectad of you f you agras tc be i1 the study.  This study |s snonscrec by
tho Sill end Melinda Gatas Foundation and the University of Washinglon, which ars
lzcated in Seettie, Washington, USA.
£ you decide 10 peilicipale in e reseaidd stusy, you wil b2 askac o sion this consers
form ¢ ma<e your mark in fromt of 2 witness. We will gve you a copy ¢t his farm. This
consant form might contaln some words that are unfamiiar o you, Pleass asiusta
explain anytiing you may nol urderstavd.

PURPOSE OF THE STUDY

This research is sludying twe medications that suppress the HIV vicus, Ope medication
is cailed tenofovir. The second megication is @ combaination of tencfovir and another

=g ;dafmcm PAEP Stugy. Thiks Ste Partner Snrcliroant c:n.;emzl;m e
ncigal investigstorn, Nelly R Mogo 12 Faoruz-y 2006 Reviead 20 Augus!, 200 G
Protocot wersion 3.0, 12 Ot 2607 Fage Taf21 APPHOVFG
SER 99 2008

LW 1w o SMEIRCTS

Reviga Cavroaittes
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meodcication caled emyicitabing, This combanation i kaown as Truvaca®. Both tenolovi
and Trivada® are plks that are used to ireat people already infected with HIV, Skudies
have shown tha! thase medicalions sre safs when used once pér day as traatment of
HIV by HiVeinfectad pecpie. Tencfour and Truvada® are rof cures ‘or HIV, tul they are
very afeclive in suppressing the HIV virus in peopie who are HIVEfecied and in

Mprovieg e heatth and immune functon.

The pumpeas of Pis study is 1o Fed ot if taking tenalovir of Truveda® every cay can
prevent MV.uninfeciad men and women rom getting the HIV virus Yom ther infecied
parther. This i caled pre-exposure prophylaxis. The study a60 will leam whe'her
tenofovr and Traveds® sre sale (mesring Bt Pisy do not produce sgniicant heath
SrobRms N parEans who ks them) when taken by HIV-unfoedted men and women,
We do not imaw f taking fenofowir or Tnamda® wil prevent HIV Flection in 8 safe way.

Anproximataty 3900 coupks, Sl from Africa, will bo in the study. AD e coupke will be

HiV-dscordan!, meanng ha! one persor has HIV and the other persen does not Rave
HIV. This wik 3¢ the larpeat of this kind of $ludy ever. Approsomatety 00-800 couplas

are plarned to be in the stugy here at the Thika shudy clinic.

Each coupie wil be In the study for 3 miimum of 24 months and up % & msceum of 36

monthe. The lergth of the aludy will depend on how iong the siudy takos 10 maet ks
oojectives. Thase wiic becoma HIV infactad durng the study wii be sshad o conlinue
for one yesr affer infection, regardiens of whsn durng the 35 mnonihs of maxamun follon-

D the HIV Infaction ocous. The whaie sludy wil leke 4t about § years 0 finwh

YOUR PARTICIPATION IS VOLUNTARY
s consant form ghvas Fromation abau! the study that we wil dacuss wilh you. Onow

you understanc the study, and if you agreo 1o (ake part, ws will ssk you 10 Sgn yoor
name of Make your mark on tis form We will offar you @ copy 1o keep

Before you am abows the study procedures, It is rpontant hat you know the foflowng:
¢ You do not have {0 be in this stucy If you do nat want Lo join,

You may decide not 1 ke part in the study, o 10 Withoraw
time, without asing the benafits of your or your pariner's routi)
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evary day prevents men and women who ame not indected with HIV from getiing 1he HIV

vinus,
Tenafowr and Truvaca® wers chogen for this ssudy for savaral reasons:

We know tha! they have low kevels of side effects compansd o other medications
used 1o rest HV

* Theycan be taken once 3 day.

HIV does not asily become resistant 19 tenodovi or Trovada®.

Studies doow in animals have shown that tenofovir and Trovads® can somelimes
prevan! infection with 2 wrus simiar 4o HIV.

Terodowr and Truvada® have not been approved by the US FDA for the peevention of
HIV. Gilaad Sciences is e pharmaceuical company that produces tencfowvir and
Trevada®, and Gilead Sciences will supply the medications for this study.

We do not know If taking tenofavir o« Truvada® can provent you frog
That is why we are conducting the study. AL

STUDY GROUPS

In this research study, you wil ©a essigred 10 one af
receive tenofove, one group wil receltve Truvada®, and
You will 1aa two olls of shudy medicaion esch day. Ths placs
that Pave e same physical ApPESrance and Nave the same taste S2 WNofoMVr §nc

Truvads® but the piks wil not contan @ medication thee is used K beat HIV Infection or

any other medication

The two pills that you will 1ake sach day wil ook different Everyone in the study wil

recesva plis that look the sama as the pits you will recetve.  You will 98l the same Dype
program wil randomly decicie

of sludy medication throughout $he study. A compuser
which type of study medication you receive. You wil have an egual chance of being
assigred o the tencfovr group, the Truvada® group, or the placsdo grovp. Nelther you .
nor &ty of the research stall in e Sinic will know who is taking tencfovir, who i taking
Truvada®, and who is taking the placebo. You cannot be told which group you ase In
untl! 5-24 mantns anerths and of e study. This masns you may have to wat uo 1o 7
yw=ers {0 find out which plis you were randamly assigned to take.

All three groups are very imporiant to ts study. Coupies in al three groups will have
the same study visils. AN couples wil pet congoms, trestment for other STDs, and
counsaing on haw 10 aveid HIV and other infections passed curing sex.

No mattar what study group you 216 in, you must remembaer that we do not know i
tenodovir or Truvada® work to prevent passing HIV from one person 1o anathier.
The only known way 10 protect against getting HIV during sex Is to use a condiom

every time you have sex.

Protocel versir 3.0, 12 Ot 2007 Page 3ot 2¢ APPROVED
SEP 30 200y
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It i% very important that you do nat share the study medication with anyona,
ncluding your partner. If the crugs that are used in this study are esed alane in
someone who has HIV, the MV virus can become resistant 1o these medicatons
I you share the study medications with your partner, the HV virus your partnes
has could become resitant 30 thess medications, which could limit your parner's

treatment options for the future.

STUDY PROCEDURES

If yous decite 1o take pat i e study, your finst visi wil contires today. after you read,
discuss, and Sign o Make your mark on thig form. A? today's vistl, seversl ings Wil

Psppmn

The study stafl will ssk you questions sbout your medical fstory and your sexus!
practicas

You will undargo a phyoica’ exarfy, nciuding & gasia! exsen to 100k far sexualy
taramitted infestons

For womsn, tha atucly stelt will coilect swad saniclas duing the perilnl
eixam from your ganital area o test for ssxuaty transmBed infections
Thease wil be colisctnd Gong sof], Sarks duiln A Pap smear may aise
B parfonred

= Wewil ast your permisgion (o obialn @ blooa savese (up to 80.5 mi/ inss Tan 17 :
Wespoonsl. We wit obla) 276 sampis using 2 stk nstrument (nesde | nasris:
Into a veun i your @ The bood-samei will De ussc for tesls ot the cinic 3% by
Sy ressarchers of the Unversily of Washangton,

o The blood for festing for HIV will be obtaimed by pricking your fingar.

E When wa 60 HIV testing for this stucy, wa firs! do a test that gives resully
In atout 20 minutes.  You will get the resuft cf the! Ssal when It is
available, on s sames day you give Bood and heve e test. ¥ the tast
shows that you may have HIV nfecton, we wil do another sifferent lest &

this reecdt. This lest tabes sbout 1-7 weaks, 80 you will have ©
back here az that time to get the resuts You wil lalk with e stucy
about the mesring of your resulis and how you feel about them, Y

3

receiva your HiV tast results to stay i1 the study. If the MIV 1881 je posithes
foday, yoo wil not be able to enroll in the study,

Scme of the ticed wil! Se used %0 tes for cyptils.
Some of the blood may be used Yo test for nfecian with herpes simpiex
Virus, snothar sexsady tranemitisd inlpcSon

o Some of e blood will be used 1o confimm the results of Mo HIV testc Shat
we do here and wil lock for cther penedic, mfectious, and immung 1Sc3ars
mat affect the chences of becoming HIV-nfaced.

WU& m? 12 Feboygry 2000 Revised 20 Auguil 200
Prototsl o 3, 13 O 08T Page 4 o421 APPROVED
SEP 30 2009
U .‘—m-m

Révew Commitiae
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You wikl be askad [0 provice @ Lrine sample.
o For men. the urire sample wil be ested for sexunly Yarsmited diseases
by resaarchars at the Unisesty of Washington,
o For woenen, the wine sampis will be usad fof & pragrancy test You are
not gligibia for this study If you are pragnant

If your Siood sampie fram $he Soreening VISt showad no avidence of heagstss B
irfaction, and no evifence of iImmunty o hepastis 8. yoo wil be given information
sbout the dasasse and also offered 1o begin INe hapatlis 8 vscohaton seres. This
will inchude vaccing injectians also ¢ 3 and & manths.

You will then be randomiy assigned 4 receve study medicstion
& The study charmacy SIRIT wil ghve you twa bolties of sludy metication
pils. You shoudd take ane pll from sach bottle, ance every day, by mouth,
Wil your next scheduled visk  The atudy staiT wil give you informastion
an the posatyo side affact and wil taach you meinods o Not et 1o

taks the pils evecy day,

Aferioday's vail, you Wil have schedui=c stuty Sallow-up svwry oren Yoo will take
the =tucty medications evary day.  Your partnor will 250 have regilsr follow-Lp visils
schwauied, for avery 3 montres: Dirng the manths when you 8nd Yous partngs Hotn
B WL you sHaukd come 2 the cinig 10oether, Ior your cormwnia

sounseing tageter as a cougle, ¥ that is 1ot possible, ydicar bt % ;

yournelf ¥ you wish. Esch wist wil take about 80 minutes

At each of your montily visits you will:

. Be asked questions aboul your heaith snd medical
have any cirvcal symptoms or side effocts from the study drug

Ba asked Quastions about your sexus! prectices.

. Tak with stucy sta¥ about ways to avokd HIV and other infactons pessed durng
Sax. Wa encourage you 1o hirve this counsaing with your partnar, but you Gan

have it by yourself f you wish,

- Talk with stucty safl about the HIV et snd give dlood [up 10 4 ml/ kss tan 1
teaszpoon], eithar from a fingar s8ck andior from your arm, for the teat,

o Itghe HIV teal in the positive or nol chear posiive or negatve, you
mmmmﬁ&ﬁmu@nudmhm't-m Ir
furthar lesting demonstrates that you a'e HIV negative, you will be

aliowed to resume study madication,
Partsars DEP Sn,0y Thba lb Ervcloent Cossent Fomn
Frincigel nvestgaton; Nelty R M’dgwmw 20 Asgast. 2000
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o Soeme of e bloag may be used b canliem W resulls ol e HIV leete
et el 3G FEere and wall 1o0e of ofeer Ganels, fectous, and immurs
laciars that affect the chanoes of beooming HAGideched

= el condmms.
Gel medcal care or referrsis far medical cane and ofhes Berices I pou need them.

Give wpdabes information on whes you lve Gand hos (o kesp incontac] with youw.

The sudy staff will use this infpreertion bo remind you of sohedubed visis. | pou
s A wiil, lhe slucy stall will iry o conlad wou by Hephane. They sl may Jsit

wour kame fo e v They wil oy by resch you fFeough e conad people thal
you Al I they Bk o these people, they will not dell Bhern wity thay are eing o
raach you. .

- Facais sludy madication AL yaur irsh monthly visE you wii retum Bhe Dotdes of
stugy medicaian mis that were dispersed al your Enroliment Visil Yoo will ba
asiad o pnewer gusitiones about B pils vou ook during P présious mant and
Do ooiinsgles abou! mathods Tor nol fogetting jo ke p.l.rpus-duﬁh;'rl'chlnmnn
merith. The pharmacy st will proide you with nese bolfles with s foe tha
falowwng mond This prossar wil b repestsd each manth

rou will be courssied aboul the impartance of nat sharng the shody medicatian
with anyane, rcluding waur patne.
Waman Wi be @ikied 0 provios 8 Unne sampke. This wil be used for a pregrarcy
b=zl

Some of your morehly visits may @mka place o youwr home. Th
yiou) aboos whedher this wil] be am oplion.

At thie first mondh and avary 3 moenihs:

A
. ¥ou 'wil undergo a physioal exam. \,'F':L s .
o Giva mors Biood [up to @ tetal of 975 {lmtrnnzugﬁé:«uﬁ:; Thiswiloe
uses: a0
g To bt tha funchion of your Edneys, :,mur.lhir,_rmpln-:u:,:und L
blacd counis. Ths is b check the safstyof the study drug. The gludy
SET will provics you with e resuls of thees feboratary jasts. ¥ ot ary
time you have a resu? of @ teel thal is abnomal, we will confEcl yow =G
that you will knos If wou havs an abno s resull o7 8 lboraiony. you wil
b pvaiuated ai the study chnic &nd sppropriate meatmend will be provided
ey i1 you reed treaiment that is reol availabie ol thwe slucy dinic. the

staff wil! rafar you for adcllianal cane.
o Foran HW st ywaur Snges will be pricked, te same ge 8l each mankndy

wisil,
o Same af the hiood wii e et o sludy regegrchars al e Lindveredy of
:'-upu E‘Eﬂuh& m‘m ' 12%%&%’“%1
Proorol wemion 5.0, 12 G0 2007 e T T I appROVES
SeP 30 2005,
Ly Puing isuligtis
Rarpvawy Cogmrmiftns
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AT i

WiasFrirgian It ook for g
the chances of bacord

Every 12 moenths:
Wou will underpo a genial exam o lpok for senm by treersmitied nfectons.
o  Forwamen, e sludy slafl el codfles? saab samphes during S genital
e froem pour genilal anes o wst for sexualy ansmiled inbechions
These will b= coleci=d using sof-lipped, sierie Santa, & Pop Smess
may @led e perTormesd 1o ook Tor fro-Gencerous of Cancer calis from She
cEnix
= For men, wou will be gaked to provide 8 wring ssmpie thal will be fested
far sexually Fanamtied diseases by researchers af the Lirivers iy of
Wéashinghon

A b samphe will slad e checked o gyphiis

L J

At end of follow-wup, which will coccwr ot @ minimum of 242 morthe and wp Bo
maximum af 316 months, depanding on how quickly the cvarall shody meets e

obyecives:
¥ou will be finished with taking shedy dnug.

= Tou wil uncergo Ine samse sludy procedunes 2= at 3 usun! montHly WS Bcieding
e el NG, 8 Sy e queshonnave, condema, redcEl chte of refemal and

cotmchan of iInformanon an whsre vou Bea

= A Bood sampe [up o 6.5 oo fess than 10 teaspoons] Wil Be requesied. Soma af
thie Biloeod wil b merd 1o gbudy ressarchers gt tse Urivansity of Washingion to look dor
genabo, iffectolrs and Immine feciors that afect e chanoes of becoming HIY-
infacied. Food Ninger wall be pricked for mpld HIY S@sirg

*  You wif b asked 0o confinues o ihly fflse-ep Ter AR addsanal 2 manths ko monitar
wou for HINY ared hesith status afer stopoing the study msdicaion. AL ese vWsils
aftar Sooppeg study medicaion, you wil e ashed Ly provick & biood sampbe [up bo

228 oo f about E taaspoons]. Your finger wi be pricioed for rapid HIY esing. Soms
af thie Blagad will B sank b0 sludy reseercers al e Urivanaily of Yashington o ook

far peretic, infecticus a0 Imrrims fEciors that efs ot the chances of beacormrg FE-
imfecied, Vo wil undargs e same shudy procedores as i e usual manthly visi,
mcluding counse Mg, @ syTRolne §uesfannaine, Sondorms, medical cars or refamral,

ared cndaction of irformation on whene you e

AL any tima fn the siudy:
If yvou or e soedy stalf fvnk youw may be having amy hoalth probiems, wou may need

Fartrers PrEF Siudly Thia Ske P B rod imes i Conssnt Foim

Prnaipo! IvESIgaion. Pty FL Nugs 1% Firuary 00B Fiowsed 20 Agust, 2703
Promno waron 9.0, 12 G BET Faga? of 21 BPPROVED
£Ep 30 200
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1o undanga 8 ofpsical Exam B Lﬁnmﬁhﬂﬂﬂ'{lmﬂmﬁrﬂ'
Besfing.

W oL are haveing health problems that may be due 1o a8 s=aooslly ransyibed nfecion
o wdl haws B gonilal swsm ard recaive rresd cioe 5o Sreal R e lioes @5 rexpoied.

Yoo A Fenes XA counsaliceg and Iumnn e HIW ¥ nessded betassen schedubed

viils, evlher it yoLr pariner or by

=yl sl your pediner end poes relaliorship befors pour ket gobedided stody wisit,
WA W SR v DD SN in Hee sdody as onigenaly schaduked and condnue the slucy
medizatan [1or 8 minkmom of 24 manths, o untl e shoedy has e s abpsctiess |,

= If you decce do leawes Ihe shady before kst scheduksd bty Wal, waowil ask
WOd B0 e el Efudy Wigd with @l the axame @5l 1eess lssd above

FPREGRANCY fwamssn cnly)

Althizaoh Fdands Borm bo HIV-Flacied worsss aking beasdowin or Trowvaca® duning
pregnarcy have not been foond o hewe & greater chance Gl having bath dafac]s wa o
rend Engay foe surs il thes= drogs are safe 8o e b e ogeornen wdio: Decome pregnant

Ciurirg this studly, you wil reperve counsalng @ each wisit abour! 1968 polaniol thad woe
may bacme pragrmmeal. Tou el ales facaees poufEelng ebon W Oplons for
coaltracesicn.  You can e same Temes of conlraneodcn Som the sloady S, Wioss

rEy SHoose wheiher or nol poo war! K e e Conts eepT EeT
nart at army time diring the stiady. wour stuny sredeation wiil e

i you ecome preg

Slepmed a&ced the s0dy slalfl will counsel wooo Yoo will Soffrs 1o e Tailceasd i the
rermarch climic. You wil aled ronehg, or be reformed for, gntenatal care. | you do mod
CHRTY e preagnancy sucoses il 3G Ierm, v woll B g Possad h}rmﬂuwdrunnrﬂ

WO @R N OgRr pRegnEnt 1w bescoimed pred nand ancd give birf we wil ask that you
Erng the infant B0 S drds withan the st month afles i sod han a4y —"l.r;h:l:iﬂﬂ"
o thee ohild. Barss

1 Tirgk pasr. Al fach winil, we wifl mesaune e seight smod
af hoss visils, we wil! 25k 1o obilain a small blood sampls from the chifd, b chack the

funchan o e Kaneys

B wou are bresatfesding, vou will not b sflowad oo anncd i The stody or ke the sludy
mesdication, Il you begin creasteeding dunng tha shady, your study meesdication will b=
sioppesd, Yier gl comviinus (o be follovweed in the reeesreh dinke Yoo wil! D afownd 0o
rasurme e shady medicalion when You ame no kenger hneasSesding.

The effect on indants of temoalosin or Toovaded wihen talen donng pregoancy annd
Ereastiecding by HiV-eninfected wormen is anhmosw .

It weild b= impostant that s meoa boc [infamts whoso mothers haee laken 1he soudy
meadicEtians dusing earky pasgnancy, do we can baarm if taking tenodoswir or

Truvadal during pregmancy |s safe.

Fmnare FrEF Beth: Thiks Sio Agrngs Ervolment Cormemt Fore
Prncips) bt eior: Moy 2. g 12 Febnuary 2008 Resssd 70 Augast, 2005

Protoccl wemien &0, 17 Ol 2007 Fege £ of 21 APPROVELD
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IF ¥OU BECOME HIV ERFECTED

Dhurireg thie courss al 1 sy we will provide you with conders and ofer matorials o
Feeip prevend pou from geting HIY, Howavar i s pogsebde that you con begorme HI

rlacied.
W you have a posiive HIV st duing e stidy
Tz sdudy sia¥ will RS wilh wou abour this deat resut and what £ means for pou

= 'fow will siop the siudy medication. .
= The siaff wil ask your spsnmission 1o oSlain a sscond blaad el [ 40 565 5ml 1 less
1ham 20 edspaors] Feat wil be used b Cordinm tes inflal pos R besL
o Some of Fe= Dicod will e wsed io banl the laclion of youy adneys, your
Bl ol pEa Haness, And wourr Blesd Sourds

Soma of (P bladd will be wbed io el for syphils.
I you weere nof AmvmuTe 10 hepatis B ot shacky ersalmoant ana pou
dechined Te Papabitic B vaocrs, aeme of the hioed Wil be wsed o et o
F=partis B, .
Somn of the Do wall be waed @ gaTom o C04 count, = messute aff
your imemiune funclion

Some of the biood will be serd 10 sudy rescanchers al e Lrdvessity of
Washingtun Io ook for gerstic, miectous and smtrune fachons that afect

tha 2 hgncas O Baagoming HIV-Ffecied,
You will undengo 8 physical axam, inciuding @ gen il ewam do ook for sanesily
infections.

o Forwomen, the study staff will colect seab sampies cdurdng the genitzd
exam roen v penilal e 0 IBsi Tor Sexually fansmitied nledions.
These will b= coflechsd using softtipped, sl saaba,

= For women, an addiisnal swah Wil b oblalned from e genissl aras
This will B smnl 10 sludy resesrchans gl he Universiy of Washingion 1o
1es! for HIV i Ing genital anea,

- Yo will be asked do povide 8 wine ssmplks.
o F&m.MMHnm“m:ﬂdhrm;mtﬁddﬁm
By restesrchars 5 the Ueversiy of Washinglon,

a  For womer, S urine s=ample will bs used or @ peagnanoy esh

Parrwers B Stody: Thica Sie ?Euimlrrtl'rl-ﬂ ﬂurﬂ'ﬂ;lﬂﬂ
APPROVED
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You wit then be asked 1o reduen 101 @nother wsit alter sbou! 2 wosks. Al thst wol,
results from the HIV test wil be availabie, If $ose esulls corfirm that

you have bacom e ridacied wih HIV, we wil ask tha! you continue alow-up af this
dric every 3 months untl the study is finkshed, or for at ieast 12 monthe.

= Nome thet ¥ you bacome rifeciad with HIV, depencing on aten Mat
occurs, your fotal dusation of foliow-up in this clinic may be longs: hen 35

o For axample, if you are found 1o be infeciad with HIV 8l your 32 menth
vizil, you will be reguasted fo condnue vour Tolow-up for an acditional 12
manths. In hat cese, tha maximum follow-up s Sis clnic may be 44

months.
At anch of the visas afler HIV infection s canfinmed:

o Youwll undergo 8 physical examastion,

o You will b2 ssked 1o provics a blood semple fuo w17
thar 17 [2aspoons)
., Some of he Nood will be s2t 10 S0y IBSIGTTINE Al 1he
7 Urivarsity of Weshington 10 ook for ganesc, nfectious and

P (&\ // immune factors that affect the chsnces of decoming HIVinfectas
,:-.~49, Tests wil slso be dons to 1ok 10f ERESEACS 15 HIY medicatons
S e A / and oher charactenstics of eary HIV infecsor. If we fiod 0s! vou
16 Q" ~ 2 have lsbomtory resulis that might be uselul 1 your medical care
= J. £ those resuth will s providad 1o you ant your doctar

Ex v 4
Py o Some of the Biood will e U860 10 PaTo & CO4 court, 3
‘5‘ measure of your inune system.
o For wamen, wo will perform a genital exam and oblsin a swab ffrom your
penitsl sren. Thsss wil be sent Io sy’ ressschans & ha Unversity of

Wassington 1o test for HIV in the gen®al aroa

@  Formen, we will ask you o provide & semen sample ooce, 3 MOndns of
later after MV infection i dedscied.

Wie wil also request Sampkes rom your panner to heip us understand =V
{rarssmisson from one parsan 1o ancther,

~BOSmi/[ lass

IMPORTANCE OF NOT SHARING THE STUDY MEDICATION

1 this ressarch study. you will take study medication ssch day.  Your pamner will not
tzke any study medicaton, mmnmmmt&mm

Paners FIEP Study. Thika Site Fartraar Esrvdmen Consan Form
12 Fatruary 2005 Revieas 20 Augest, 2009

Protam -um'an. '1:“5: ?no'w.‘ Poge <0 o021 APPROVED
SEP 30 2000
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there are laciors Ml et Nicrease of decrests e chences that HIY B fransmitied
frovm Gne Darson o arodmr, They will slso be used o dolormes whalhal Shim feclor
abcdk the HIV infaclior vour parse Fips increase of decreass e chande thal the shudy

Fedicalon you are [nkng woeks o preven] yoed from @cguiring HRY infection.

It is wery important Ehat you die nal share yoer sfudy medication with your parirer
or with anyone pize. Although tencfowe and Trsvada® are ased o et HL indpcbon,
ey aare oy slfectve for weating peopls who abeady Hb infecion il ey are used in
combinaiiom with oftar medicoboers ueed v reatmg HY indection, Il yoir parines iakes
your shndy medcatian, hishe may b aspeand (o ianafoss o Tnevadas® M hedshe are
#xpased o lercdavir or Trowadal, hisher HIY could becomes ressisol (o denclonds,
emirciiohine {pne of the componants of TrovadsD) o Emiaading (5 mascabon imilar
to eminciabing ), Resiplance o s anfrefovingd medicabions educe e siecieness
af HIW treatmend far your parser and may imil pour pariness FV vextrenl oploss. 17
YOUr pEer reguirss Y irealment 'ﬂl.ml'ln s coums of thi=s rescarch Bludy, we will
retEr FimiEr o Ao priats resdment o, I realmend B nel gvaiiabie alsewhene, nroands

Feadment el e research ginic,

Hapatatia B infecton
Heradd= Bis anirdeclion thal alfects the e 1 cen be ransmtes! segpally, bdsey
Pk e Eeiem e mfecied with hapailis B cleEar the sfE=ciian, Soms ail B ckeas i
irfecion and farmicn chmne: hepatibis B alacinn

IF the rasults of vosir tests done @ the Screaning Yislt shaw no evidence of
chvomic hepatiis B infocgion, you may faen been gredously infeces bot o noat banee

perprtcnl mdecion, you may have Desn prevoushy immueizsd, or you fméy ol be
Iyl Ara el imrnne, was syl e pogr P esiiie B e3ceineiion a5 pan of inks

TS
=hady o profec you Foun geding fhepadiis 8 in the Tutune # you do not wan! The yvacaamns
o dé nol cornplelie the thres pechors requred for the vacans fo Wk oomplsdsy, we
wit has? wou for hepaits B lahar in the saady Snd may aek you o provide addhianal dlood
sarrples | up o 8.5 oof ks than 2 easpoons | each manth for 2 monifs.

SPECAMEN STORADE AND USE OF SAMPLES AMD DATA FOR FUTURE STUDIES

We veo i [ier b 3@ we dals o this sbudy and samplae of yooir bBood, unina, sermen, and
ganilal spoetons af the Thie sile's mboradony i Ratnoh] @nd at the Universty of
Washimgion ff filure ressarch b us and by other rezsamchens, W wil s thase
=Amples oRdy for regearsh e Belior undeylend how pacola gt HIV, HVaeiabad
cissaaes, aod sesaliv-rarsmitted rections.  Thes will inchudes jesing Tor ganes which
may ANeT] wha s O peer s e o s kaly I gel Sess miactions, have mana
gevere infechion, or how peophl respond o e medsalions used n His sludy, Gene
Ehaling rreay beal far g gpe o gene e undestsrd hese affecty or Melp mscarehars T
nEw geEnes hal may have theas edecin, This ressarch is expanimaenia’ and ess beis
are ot paedul for your clinicad care.  Eefors powe samples: leave the o, ey will be
assigrad @ code @ waar reemee will il I8 an e, Yo namae vl be bnkeed o He
ooz only al this cines and anly far fee years afler the shody is comsplaied. Afar that
time, g ik betasan ywour reens and the code on your data and sampk=s will b=
Fariirs HEF By Thiks Sidw Pt Sl | Cangant Fom

12 Fabuary 2008 Fedsed 20 Aspeer, 2000 SPPROVED
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gestroyed. An Institutionsl Review Bosrd of Independent Eihics Conmitige, whicn
walchas owor e S3Tety aNd rignis of reeeaerch pRclcipants, mus! approve a7y fulure
resesrch sludes using your cads and samples. ¥ you egree o siore your $2MDIES, we
will keap them for a5 lang o= there i sarmole that can be used 1or future resecarch. i you
do nat want 1 heve Your sampies s5wed for future reseanch, you can st be In B sh.oy
ared your samples will e destroyed once lesdng for $9s study is compleled. I you agee
o store your sampies now. bul change your mind before the end ol the study, let the
atudy s¥ now ang wi wil Mmake sure that your sameples oo not get stored for
reseerds. We will not sell your deta or samples. Tesls dore on

10 a new Invantion or discavery. We Pdve no plans 1o
resuting frem s inventian or discovery with you, [l

FRISKS AND/OR DISCOMFORTS

Yoo may fes! ciscomfont or pasn when your biood is , )
You may have a brulse where the needle goes indo your aem. -You mey Tes! discomdon
during genital exsms

You may hecome embanrasssd warmad, or Sritous when 1aXing abou your sesus
practices, ways 0 protect ageinst HIY and ofwe nfections passad during sex, 8o your
HNV tesf rezuitn. You may become wotmied or anxious ‘whtie wailng o your lest nesugs

¥ bacoma e cisd with HIV, knowing e could make you woetiad or arsoous. Telkry
=tout HIV and finding out your tes! resulls cOUD cause protiems Dadleasn Y anc your
parngr. Trained counsekys wil hadp you and your pesine 06s witn any feelngs or

Questons you may havwe.

The study SIRfT Wil moke swary oMo 1 orotect your prvacy ana confidenbaily whis you
=re having the study procedures. Mowever, 2 is possible o ofhars may lam of your
particigation here anc, bacouse of this, may veal you unfaldy of dacaminate agams=t
you. For exampie, you could havwe prodiame gettng or keenng = job, of bRng Scoipies

by yout famiy or cornmunity.
Risks potentially related to the study medication

You may have symotoms ar adversa effects while
SYMPLOmS of advernss effects mey e due 1o patispation in the study o dus 1o Eneses
that have no reation %o the study, fke a cold or flu. Af persons who paricipase in this v
stucy will be wanched carafully 1o monitor heir heath. The medical team in charge of
your hsaith Gare may give you mdidnes 10 ¥oat the ad verse eflscis, Many adverse
offocts dBappasr &5 soon after you ston taking the study pil In some cases, the
achverse effects can be serous, long-lessng, or may naver dsappear,

You should tall 3 docior of e studly cEnic about any sympioms that you fasi wiile you
#re parficipating in the stucy. If you have any symptoms, espacaly frecuect vomiting,
swolen 19at, of abnomal shortness of Dreath, you should we e dink mmediately ard
not wailt for yournex! scheduled vist. You will be given & lelephions number where e
study doctors will De avalable 24 hours 8 day, 7 daye & weak. You shook! call them i
YOU exparisnce any Serious sympeams.

The adverse effocts that can accur in @ small proportion of peopls taking terofovi o

Faters FIEF Siudy: Thika Ses Fartner Ecrotimem Consert Faam

Poncipal bwessgator: Nolly R, Mugo 12 Fobruary 2008 Senvised 20 August, 2009

Prasocnd verson 3.0, 12 Oct 2007 Page 12 of 21 APPROVED
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Truva dafm grg well keeran bacay Toen e By many poophs.
The [olowing adverse evenls fave been associaied with Bking lerodowr: feesr,
athneis and o peneral feeling of finess szsooated wih alergic renction. The falcwing
ahvarse eMR s have Dessn BREocinlad with emraciabire {ons of [ha o medoinss
canlamed in Truvadady: headache, dredness, dilfficully sleeping. unusual dreams, skin
darkanire] [pirm &ndaor soles of The Teal], Monedmed Cough, funny Noes Bnd inoreasad
Irighycorces in the Mood [ substance desteasd from the retacolism of fat in your bady).

Scoene D achveres effecs ane axpeciad i ocour in o i 1 i 10 persans who lae
ierodoetr o Tnuovad i, Ddher echvarse effacls are More SeNous, bl are empesiad 10
aisur It less than 1 n 100 persors who dakes tenofowr ar Trereada®l

Orooasiona! afwrse effacts (expacted to oocur in 1-10% of the participarnts in this

# hady)
o Mikd prableme of Kidrey funclon B ans orfy deieciad by Roomiony tesis
{changes n oneatinims amd phos phate i e 0kood thal go nol ceuss you b Tes|

aifferent imany way}
Lack af ermigyigeresal body wedkreds

Upset siomach, somiting, soft o hguid stools

Abdarmingl pair
Morn inleslinal ces than nommal

Dirsiness
Rare adverse effects (pupected o ocour iness than 1% of the marbicpants im 5=

Q0 a6 g

sdusly)
Theso sdvwerse &SR0 hawe bmln ranaly absarsad 0 persans with HIY mfecion wihao are
racaiving tEaofovr or Troveds® pios cfher medications. [ i= nof krowh whadnar haee
ackarss sdasie wil Alao atour in peooe s yoo, whe do aal havse HY imfeciicn and =
e nallaning oiwer cnags o the reaimee of HIV,

Fanh
Liwzr funchan protikaims

Senpus kidney damage or failue
Low peeeahels Fevels (wich is 8 chemical in the ool or prodein or sugar n e

LBGa

IR ]
Infiammalion o ssaling and possile damage I tho pansress, The pancraas is
an argan lecabed in the abdomen thal proguces insuln and subsdances ¥at aid m

digeatiaon
a  Alergic rascSon b
o Smal charges in the mineral density of bores wene obsereed @ Studes of HIV-
irdgcied paople wha were givan Enaloer oF Trivede®, plus ofhar drugs Lsed far
HIV rmatment The charges in the mineral donsty of e bones. G nol SAEES
any ractures, oF other prioflems thet Bathamad the patecls. e umoeesn T
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any other thal concern youw, the study siaff will evaluate your
symploms and determine whether you should stop your study pills

Tonasowr @0 Truvads® have been studied in many pecsie 50 the passible adverse
efects are wel known. S, s mwmufnm.nmaum
advarse efacts that are not yet recogrized. The reseacchers wil lat you  they
learn acything that migh! make yOu Change your mind about pardcpating in the

You should notify the study dociars ¢ you fesd that the shudy medcstion @ causing you 10
have any symptoms,

Other medications
Nony medicalions can ba skon In parainl with the medicaion used in this
resaarch siudy. Howsver, some medications should nof be teken whie you are taking
tha Study madication, ¥ you take other madicgtions your paticpason in the study,

dunng
ere is 3 chanoe that we wil nesd o obinn addiicos blood, underge mecioad

evalLalons snd aborsicry teste Wnle Bking scms megdcasons, you wilk need o
ternporanly siop tang the shudy medicaton i 5o, you would continoe (o pasicicate n
e Ghacly visits i order 3o movilor your haalth, In addition, you should tell B Sesm of
researchers ¥ you plan 80 envoll in any ather ciinical trial while yoo are perticinatng in
G udy Whan you wall She stucy cInic, wé will prowds vou with a fist of mediaSons

that you shouls Not ks while you an participating in this stuty, and f you suthorize us
5. we will send this informason o any docind ISt you conscks necessary 1o be
informed. Flaass ask your study docsor abonst tesa mesicaiioos § you have any

questons

Undonoren risks
The wxpeimernal reatments may have Sde effacts thitl 1o one Arows about yet. The
reSRarchisrs Wil 166 you Know # ey lesrn snything TEt mght make you change your

mind sbout cantinuing (o particpate in the =tudy.

Risk of scquiring HIV infection and drug resistance
e 51Uy, we do not know if 2 will

IT you Q% rECENMNG 180080vir o Truveds® during
protect you from becaming infected with HIV, If you are recaivg e pBCE00, we
dafinitady Know nat this ol will ot protact you from nfeciad with HIV. You
may becoms infected with HIV during this study from your MV-adeciad partner or from
other Saxus partners you may have, I & very impotant 5o 1o all 3 known risk
reduction strategies to prevent the acquisson of HIV, tke using condoms for afl S2aus!
refations and keeping yout numbey of sexus! parners ow

If you are recshing tenoiowr or Truvada® and you become Inladnd with IV durmg the
=tady, you could became infectad with & stran of the HIV virus Siat could be msaistant o
tenofovi, emiiotabine (one of the companents of Truvads®), or lamivuding {a
mecication simiar 10 emaricilabine). These theee medicatons are wsed for HIV

" medicaions may maks efective HIV reatmant

Yestimenl Resstance © amretroviral
morz difficuk and may lnit your Vreatment options. Resistence © ertirstrovirel
medications can affect the response of the virus in such & way P&t Ha vinus may
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hecome regstant (o lanciovi, erniricitabine, o lo both, You will be sbie ©© discuss
Teatment and the generation of resistance 10 madications with the studty doctor

For more information aboug nsks of this study, ask your study doctor.

BENEFITS
You may gt no drect banefl! fram being i this stucy. We do not know if senofovir or
Truvada® help HIV-uninfected individuals who have HIV-infected from

getting HIV. Plus, you may receive piscedba, and not the tanofovr or Truvads® pills.
Sty staf® wil remired you of the importance of using condoms 1o protect against HIY

You o others raay batefil in O fulure Fom lonnesdion ksned in ths study, You alss
may get some persanad satisfactian fram baing part of resaarch on HIY. This ig true no

maite: what study group you ame n.

You wil get counseiing and testing far MIV, You wilf pet free condoma. If you are not
mYnune 10 hepalitie S, you will be offerad hepatitis B wectnsSon If you of your partner
have health protiems tral may be dus 50 dactions passed gurng per, you Wil get
medcins 1o rear ham, ¥ nsaded. For other health probeema, the ghady staff will gve
You cane and Irsstment st & avalalile 8¢ Te clivc. For cars and treesment ol = not
Bvaiiabie ot the clinic, study siaff wil tell yoo about ather places wheve Car6 snd

rasiment may be avsilsbve

The Thika site chric will provide headth care for you and your sanne. whis participating
nthis study. The study cinicans will provide soreaceptivas and madical teetments Sor
comynon almerts such as malana TS and others. Howewer, for heasth cang /01
Aavailsble af the =tudy Giric you will be refeced to Thika distric! Roopiial, HKemyatta
National Hozpta? or Lo 3 faaly of your praferonce. Your partner wil recsive care s
support relsied o his/her WV ndaction whide this study s ongoing. Depondng on when
YOu and your paItred join the stucty, this cave wil be availabie to your pertner v up to 2-
4 years. Medicasions used 10 treat HIV will be gvan per rationsi gusdaiinas, ana it
nesded Tes care wil be provided alther Oy the study ik or by & refermal clnic if

needed.

If you become infoctad with HIV while In this s2.dy, you will be oflared courseing and
dinical senvices 1or HIV wihle Me study is ongoing. Allar e study is over, the study
staff Wit no ionger e adle to proaice this Carm 19 You o your partner. You and your
pariner wi¥ be refamed 10 other WYY care programs that sre Svalatie 10y

NEW FINDINGS
You wil be told any new irformation ssned during ®vs study That s imparmant Sor your
fealth or might cause you 1o changs your mind about staying In the skody. You will be
toid when Fie resulls of the shady may be svailsbis, and how 1o lesm about them
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COSTsS 70 You

There is no cos1 10 you for Deing in this st
=tudy will be givan free of charge

REASONS WHY YOU MAY BE YWITHDRAWN FROM THE STUDY
You may be removed from the study without your consend for the following ressons;

e The study is stopped ar cancaied.
The sludy stalf fasl $hat stoying it $ie study would be hamis 1o you.

You are not able %o stland study wislts Or compiete the study procodures.

ALTERNATIVES TO PARTICIPATION

We do not know If tenofovir or Trvada® work to prevent HiV-uninfected persons
from getting HIV from their HiV-infected partrers. The only say L0 prevend getting
HIV is 10 use 2 condom every time you Navwe Sox.

Thems mey De oifer SHUCREs QOINgG 0N hErs OF in 1he commmunty Mal you of YOur Parine
may be elighie for i you wish wie wit tefl you about other slucies st we know about,
Thers alss may be othar pisoss whers vou can ge Tor MV counsssg and i=sting We
will fotl Yoo abour thoss places T you wish,

REIMBURSEMENT
You wil receive money 1o cover your transport costs for travelin 1 08 sudy cinic for
@ach schadided study appoiniment and s sadiicnal 200 Xsh far your sme and effort

spert at the clne.,

CONFIDENTIALITY
Efforts will bo made to keep youwr persanal informaton confiderial  Howevar, absoluls
confidentialty canno! De QuUaranieed. Your personal information may be disclosad ¥
required by lae. Any sampis from you or information about you Wil be Idanti®ec only oy
code. The fink betwaen your ramne and code will be kept in 5 secure locason of the
you 10 ba presant dunng the dscussion.

8ive wrilien perrission, and wil ercourage
Any publication of this stucy will not LSe your name o idendty you perRonsty.
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o e Unversry of Washington, induding study moniors
the Bil and Melince Gates Foundaton

the Untted Sistes Food end Orug Administration

Kenyatie Natonal Hospital Ethics and Research Committme{XNH ERC)
National Councl! of Science and Teshnology (NCST)
Pharmacy and Poisons Board of the Ministry of Health (PPB)

RESEARCH-RELATED INJURY

The study $2017 wil moniiar your hesith and the health of your sartmer while you ar= in
Ovs studly,

You wit! have 3 s3udy Wsit Svery manth. - Your parthar will navwe = st every 3 months 1T
YOU O your partner Bave any heash probfems Detwesn vtz pfesss conadt He study
Safl. 1 you S 8 Medcs! ermarpancy Mal Eres IMMeEsis carn, piess vt the
mesrest health faciity ang contadt the Thika s2udy cinic a2 soon == possibie on, Tel 0ET
29305 or the 2a-howr emecgency rumber: (735454220

I you afe rjured from particpating in this stody, you will Se offered carm ¥ e Bucy
dinic, rea of chssge [t is imporiant Fat you U ths membars of laam of esesthers 21

this cifine It you fesl thal you have Daen injured becauce of faking part in i slicdy

There s not a program of Manetary compensaton through this nstitution. If you require
madical care that that the study clinic canncet provide, the study doc2ors will refer you 1
SONICHS OF Crgandi2ations el Can provida care for the inery. M the study

the approprisse
doctors delermine that the injury is a corsecuence of your perticoation n e study,
Study funds will be used to pay for the medica! care tht you nesc.

You 4o not give o 8rry fegsl rights by signring ¥ee canssnt fom

PROBLEMS OR QUESTIONS

¥ you ever heve any cusstions sbout this atudly, vou sheuld contact Kenneth Ngure at
Thika Partners in Prevention Study cinic, Tel 0872130522581 ¥ you have 2 mesasrch
related My you should call the 24-hour ermerpenty number. 0736464252

H you have quasiions about your rights e a research periopant, you shoua comact
Prof. Bhatt the chair of the Kenystta Nesona! Hosphia Ethics and Research Canmitioe,

@t 2726300 Ext. 435624
:\Mcﬂw Ah'y:...uqo m:-ym"w 20 Augost, 2009
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SPECO:SEN STORAGE AND USE OF YOUR DATA AND SAMPLES FOR FUTURE
STUDIES:

Please maie your mark
| DO agree 1o siore my dets snd semples 107 fubss resaarcs no HIY,
HIV relaiad diseasas and cther sexoaly sancmittec dissmss

| DO'NOT agree (0 22000 my 0808 3ng gamples foc futuee resesrch into
HY, HIV mlated dseases and other sexualy tensmitted ftesias

Parbcpant SignabaerT humb prnt

Partcioant Name
(perit)

Study St Concucting Snady Staff Signanye
Consent Discussion (prim)

Witess Name
(print)
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Abstract

Background: Hepatitis B virus (HBV) infection, a leading cause of chronic hepatitis,
liver cirrhosis, and hepatocellular carcinoma worldwide is preventable by vaccination.
Completion of recommended vaccination over 90% of adults develops protective anti-
Hbs antibodies levels. However, there’s paucity of data on sustained immune
response to HBV vaccine among HIV infected African adults. A retrospective study

was conducted and analysed 336 archived serum samples collected 3-years post HBV
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vaccination from participants enrolled in the Partners PrEP study, for Hepatitis B
surface antibody (anti-Hbs) using ELISA.Samples that didn’t have protective anti-
Hbs titers were further tested for Hepatitis B surface antigen (HBsAg). Univariate
logistic regression was used to determine factors associated with non-response. Of the
336 samples tested, 176 (52.4%) were from HIV-1 infected, 40 (22.7%) were male.
160 samples from HIV-1 uninfected, 125 (78.1%) were male. The mean (standard
deviation) age of the study population was 34.6 (8.5) years. Of the 62 (18%) who
didn’t have protective anti-Hbs titers, 50 (81%) were HIV-1 infected. HIV infected
were more likely to have less protective anti-Hbs titers (p<0.001) compared to HIV
uninfected. Compared to men, women were more likely not to have protective anti-
Hbs levels (11.5% vs. 25.1%, p=0.002). Seven (11.3%) of the 62 samples that didn’t
have protective anti-Hbs titres, also tested positive for HBsAg, all were HIV-1
infected. More than a quarter of HIV infected vaccinated against HBV didn’t have
protective anti-Hbs titres, some acquired HBV infection. Regular testing for immune

response to HBV vaccination among HIV infected should be considered.

Keywords: Hepatitis B Virus, Vaccine, HIV-1 infection, Kenya.

a
titis B virus (HBV) infection, a leading cause of
chronic  hepatitis, liver  cirrhosis, and

hepatocellular carcinoma worldwide, is more
common among HIV-infected individuals due to
shared risk factors for viral acquisition® . Current
statistics estimate that 10% of 34 million HIV-
infected patients have concurrent chronic HBV
infection®. Prevalence and incidence of HBV
infection among HIV-infected patients varies
widely based on the risks for HIV and HBV
transmission, implementation of HBV vaccination
programs, and the geographic regions with
different levels of endemicity of HBV infection in
the general population®®. Even so, Africa which
has the highest HIV-1 disease burden globally has
high endemicity for HBV infection with 50
million of the 360 million people infected with
HBV worldwide living in Africa®.

Countries in Asia and sub-Saharan Africa have
high HBV endemicity with vertical and early
childhood exposure being the most common
modes of transmission respectively; similarly the
prevalence of HBV among HIV-infected
individuals in these areas is higher at an estimated
20-30%®. Studies have reported that men infected
with both HIV and HBV have liver-related
mortality that is eight times higher than that in
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men with HIV alone and 17 times higher
than in those with HBV alone®™. This is
because HIV infection adversely affects all
phases of HBV infection by increasing the
risk of chronic infection, decreasing the
rate of hepatitis B e-antigen clearance,
increasing virus replication, accelerating
the loss of HBsAb, and increasing the risk
for cirrhosis and hepatocellular carcinoma
® Vaccination is the best method of
prevention against HBV and following
complete immunization more than 95% of
infants and children and more than 90% of
adults achieve protective anti-Hbs titres
greater than 10 mIU/mL®. International
guidelines released by the National
Institutes of Health (NIH), Centers for
Disease Control and Prevention (CDC),
HIV Medical Association and the US
Advisory Committee on Immunization
Practices in the United states and the
European AIDS Clinical Society and the
British HIV Association in Europet%!d
recommend that all individuals with HIV
who are susceptible to HBV should be
vaccinated with the 3 dose primary vaccine
series given during a 6 month period*3),
Studies done in high income countries on



HBV vaccination have suggested that compared to
HIV uninfected persons, HIV infected persons
have diminished responses to HBV vaccination.
One study found that 20%-70% of HIV-infected
persons developed an immune response to HBV
vaccination®. A US-based HIV outpatient study
reported that only 37% of eligible HIV infected
patients who completed the vaccination series
achieved protective antibody titers?. A study
conducted among HIV infected adults in Kenya
found that non response to HBV vaccine at one
year post vaccination was higher among HIV
infected participants, compared to HIV uninfected
participants and revaccination of initial non-
responders resulted in a higher overall response to
revaccination®, Data from low—income countries
for determination of long-term immune protection
of HBV vaccine in adults are few. This study
aimed to compare the levels of HBV antibody
titers in both HIV infected and HIV uninfected
adults in Kenya, 36-month post HBV vaccination
and also determine incident Hepatitis B infection,
among individuals with low-levels of protective
antibodies post-vaccination.

Materials and Methods
Study population
This was a retrospective study conducted among
HIV infected and HIV uninfected men and
women attending a research clinic in Thika,
Kenya who took part in the Partners PrEP
Study®®). In brief, the Partners PrEP Study was a
phase Ill, multisite, randomized, double blind,
and placebo controlled trial of daily oral
tenofovir-based  pre-exposure  prophylaxis
(PreP) for the prevention of HIV acquisition.
All participants were members of heterosexual
HIV serodiscordant couples (i.e. couples in
which one member was HIV seropositive and
the other seronegative) in which the HIV
infected partner did not meet national guidelines
for initiation of antiretroviral therapy and the
HIV uninfected partners were healthy, with
normal renal, liver and haematological function.
They were randomized to daily oral tenofovir,
emtricitabine-tenofovir, or matching placebo
with monthly follow-up for 36 months(®).
Sampling procedures
Stored serum samples obtained 36 months post
vaccination from participants, who had developed
a positive antibody response either during initial
vaccination and/or after revaccination were
retrieved and thawed®
Hepatitis B surface antibody and antigen
ELISA
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We analysed 336 archived serum
samples. As part of screening procedures
for the Partners PrEP Study, all potential
trial participants were assessed for HBV
by use of HBV surface antigen (HBsAGg;
Murex Abbot Murex, Dartford). Study
participants who tested negative to
presence of HBsAg and HBsAb were
offered vaccination with 3 doses of 20 pg
recombinant HBsAg (Euvax B [LG Life
Sciences, Seoul, Korea], Revacc B
[Bharat Biotech International, India], or
Shanvac B [Shantha Biotech, India],
depending on supplier availability) at 0, 1
to 3, and 6 months.

All the 336 samples were tested for
presence of anti-Hbs titre using enzyme
linked immune absorbent assay (ELISA)
(DiaSorin LIAISON anti-HBs Il assay,
Italy) kit. In this, a sandwich ELISA
involving primary and secondary anti-
HBV were used to detect antibodies
against hepatitis B surface antigen (anti-
Hbs) in serum. Hundred (100) micro
liters (ul) of incubation buffer was
assigned into micro Elisa wells except for
the blank well. 100 pl of undiluted
samples were added into to the
designated wells after dispensing the
Control and Calibrators and incubated at
37 degrees Celsius for 120 minutes.
Washing was done using the phosphate
buffer for five times and hundred (100)ul
of the working enzyme tracer solution
was added into each well except the
blank well and incubated at 37 degrees
Celsius for 60 minutes. Second washing
was done using the phosphate buffer for
five times and 100 ul
chromogen/substrate solutions was added
into each well. The plate at this point was
incubated at 37 degree Celsius for 30
minutes at room temperature, away from
direct light. Thereafter the reaction was
stopped by adding sulfuric acid into each
well and the plates were read at 450 nm
wavelength. Sixty two samples that had
levels of anti-Hbs antibody titres less
than 10 mlU/ml, were further tested for
Hepatitis Surface antigen (HBsAg). It
was done with an ELISA technique,
using the HBsAg; Murex Abbot Murex,
Dartford, (United Kingdom), kit. In this,
a sandwich ELISA involving primary and
secondary anti-HBV were used to detect
HBV surface antigen in serum. Twenty
five (25) micro liters (ul) of specimen



diluents was assigned into micro Elisa wells. 75
pl of undiluted sample was added and incubated
at 37 degrees Celsius for 60 minutes. Fifty
(50)ul of the conjugate solution was added into
each well and incubated at 37 degrees Celsius
for 30 minutes. Washing was done using the
phosphate buffer for five times and 100 pl
substrate solution added into each well. The
plate at this point was incubated at 37 degree
Celsius for 30 minutes. Thereafter the reaction
was stopped by adding sulfuric acid into each
well and the plates were read at 450 nm
wavelength.
Antibody titers were reported as dichotomous
positive/negative with titers <10mlU/ml being
considered negative. Similarly, HBsAg results
were reported as dichotomous positive/negative
with those that tested positive for presence of
HBsAg being interpreted as HBV infected.
Statistical analysis
Baseline factors associated with non response to
HBV vaccination were assessed using univariate
logistic regression methods. The variables
evaluated included sex, education, age, income,
BMI and alcohol use. Data analysis was done
using STATA® version 13 software. All statistical
tests were interpreted at 5% level of significance.
Ethical considerations
Approval to conduct the study was granted by the
Kenyatta National Hospital-University of Nairobi
Ethical Review Committee, approval
no.P685/11/2014. The Partners PrEP study was
approved by the institutional review boards of the
University of Washington and Kenyatta National
Hospital, approval no. P322/10/2007.

Results

Of the 336 serum samples analysed, 176 (52.4%)
were from HIV infected participants and of those
136 (40.5%) were female. The mean (standard
deviation [SD]) age of the study participants was
34.6 (8.5) years. The mean (SD) CD4 cell count
for the HIV infected participants was 526 (243)
cells/uL (Table 1).

Table 1: Participants baseline demographic characteristics

Characteristics
N (%) or mean (SD)

Age

Sex, female
Number of children
At least one child

Years of education
Less than 8 years
>=8 years

81

Factors associated with less anti-Hbs
titres in circulation 36 months’ post
vaccination

At 36-months post HBV vaccination, 274
(81.5%) participants had protective levels
(>10 miU/ml) of anti-Hbs antibody in the
blood, while 62 (18.5%) had levels of anti-
Hbs antibody titres less than 10 miU/ml.
Of the participants with <10 mlU/ml titres,
50 (80.7%) were HIV infected and 43
(69.4%) were female. HIV infected persons
compared to HIV uninfected were more
likely to have a non-response to HBV
vaccination at 3 years post vaccination
(28.4% vs 7.5%, OR = 4.9, 95% CI 2.5, 9.6
p <0.001). (Table 2). Similarly, compared
to men, women were more likely to have
low anti-Hbs titres (11.5% vs 25.1%, OR
2.58, 95% CI 1.43, 4.66, p=0.002). Among
HIV infected participants, those with CD4
count greater than 500 cells/uL were less
likely to have low titres compared to those
with less than 500 cells/uL (20.8% vs
34.3%, OR = 0.5, 95% CI 0.25, 0.99, p
=0.048).

Factors associated with positive HBsAg
Of the 62 serum samples that tested low for
anti-Hbs titers, seven (11.3%) participants
tested positive for presence of HBsAg. All
samples testing positive for HBsAg were
for HIV infected participants, six were
female and four were aged greater than 30
years.  Participants with any monthly
income, compared to those with none were
less likely to test positive for HBsAg (4.8%
vs 25.0%, OR 0.15, 95% CI 0.03, 0.86, p =
0.03). (table 3). Baselines, CD4 count,
gender, years of education and age were
not associated with increased risk of
acquisition of Hepatitis B infection.

HIV infected(n HIV
=176) uninfected
(n=160)
33.32 35.91
(8.17)7).17) (8.61)
136 (77.27) 35(21.88)
161 (91.5) 136 (85)
58 (33) 65 (40.6)
118 (67) 95 (59.4)



Monthly income
<=1000 81 (46) 38 (23.8)
Between 1001-5000

Between 5001-10000 61 (34.7) 83 (51.9)
>10000 21 (11.9) 24 (15)
13 (7.4) 15 (9.4)
Alcoholic drinks per week
No alcohol use 165 (93.8) 141 (88.1)
BMI
<185 28 (8.3) 14 (4.2)
18.5-24.9 100 (29.8) 116 (34.5)
25.0-29.9 22 (6.5) 35(10.4)
>30.0 10 (3.0) 11 (3.3)
CD4 count 526.24
(243.45)

Table 2: Factors associated with less anti—Hbs titres in circulation 36 months’ post vaccination

Characteristics HBsADb HbsAb OR P value
N(%) or mean (SD) positive Negative (95%
(n=274) (n=62) Cl)

HIV status Ref
Uninfected 148(92.5%) 12(7.5%) 4.9(2.5,9 <0.001
Infected 126(71.6%) 50(28.4%) .6)
Sex Ref
Male 146(88.5%) 19(11.5%) 2.58(1.4 0.002
Female 128(74.9%) 43(25.1%) 3,4.66)
Age (years) Ref 0.33
18-30 years 84(78.5%) 23(21.5%) 0.75(0.4
>30 years 190(83.0%) 39(17.0%) 2,1.33)
BMI Ref
<185 35(83.3%) 7(16.7%) 1.14(0.4 0.78
18.5-24.9 176(81.5%) 40(18.5%) 7,2.274) 0.91
25.0-29.9 47(82.5%) 10(17.5%) 1.06(0.3 0.50
>30 16(76.2%) 5(23.8%) 7,3.07)

1.56(0.4

3,5.68)
CD4 (cells/ml) Ref
<500 65(65.7%) 34(34.3%) 0.50(0.2 0.048
>500 61(79.2%) 16(20.8%) 45,0.99)
Number of children Ref
None 34(87.2%) 5(12.8%) 1.62(0.6 0.34
Any 240(80.8%) 57(19.2%) 0,4.31)
Years of education Ref
<8 years 103(83.7%) 20(16.3%) 1.26(0.7
>8 years 171(80.3%) 42(19.7%) 0,2.27) 0.43
Monthly income Ref
None 59(74.7%) 20(25.3%) 0.58(0.3 0.07
Any 215(83.7%) 42(16.3%) 1,1.06)
Alcohol use per week Ref
None 247(92.5%) 20(7.4%) 0.47(0.1 0.22
Any 27(39.1%) 42(60.9%) 4,1.59)

*CD4 count for HIV infected only
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Table 3: Factors associated with positive HBsAg among those with less than 10mlU/ml anti-Hbs titres 36

months’ post vaccination (N = 62)

_ P value

HIV status
Uninfected 0 (0%) 12(100.0%) Ref
Infected 7 (14.0%) 43(86.0%) - -
Sex
Male 1(5.3%) 18(94.7%) Ref
Female 6(14.0%) 37(86.0%) 2.92 (0.33, 26.10) 0.34
Age
18-30 years 23(13.0%) 20(87.0%) Ref
>30 years 4(10.3%) 35(89.7%) 0.76 (0.15, 3.75) 0.74
CD4 count
<500 6(17.6%) 28(82.4%) Ref
>500 1(6.3%) 15(93.7%) 0.31 (0.03, 2.83) 0.3
Number of children -
None 0 (0%) 5 (100.0%) Ref

Any 7 (12.3%) 50 (87.7%) -
Years of education

<8 years 2 (10.0%) 18 (90.0%) Ref

>8 years 5 (11.9%) 37 (88.1%) 1.22 (0.21, 6.89) 0.83
Monthly income 5(25.0%) 15(75.0%) Ref
None 2(4.8%) 40(95.2%) 0.15 (0.03,0.86)
Any 0.03
Alcohol use per week

None 6 (10.2) 53(89.8) Ref

Any 1(33.3) 2 (66.7) 4.42 (0.35, 56.26) 0.25

*CD4 count for HIV infected only
Discussion immune responses and outcomes to hepatitis B

Three years post HBV vaccination almost one in
five of the samples from study population did
not have adequate protective levels of anti-Hbs
titres. We found that eighty percent of those not
having protecting anti-Hbs titres were HIV
infected individuals. Our findings are similar to
others that reported better response to hepatitis B
vaccination among HIV negative persons
compared to HIV infected persons(317), We
found a slightly lower response among HIV-1
negative participants compared to other studies
that had reported a greater than 95% sustained of
immune response after HBV vaccination among
HIV uninfected persons®®. However, these
studies assessed immune response at one year.
We also observed a higher proportion (72%) of
HIV-infected individuals with  protective
antibody titres at 3 years compared to other
studies @419, This is likely due to the booster
HBV vaccine given to participants who did not
respond to the initial 3-series of HBV
vaccination. All participants that received repeat
vaccination after having failed the initial series
had anti-Hbs titres greater than 10mlU/ml (data
not shown). Studies have reported improved
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vaccine among HIV infected persons who received
booster vaccines compared to those who only
received an initial 3-dose series of HBV vaccine™513),
Our study found those with low anti-Hbs titres were
HIV infected, had low CD4 count and of female
gender. This is similar to other studies conducted in
adult African population, which reported gender and
low CD4 count as being predictors of poor immune
response to hepatitis vaccination®19), Interestingly, an
earlier study conducted in this cohort, had reported
male gender as a predictor of non-response to
hepatitis B immune response 6 months post initial
HBV vaccination®. The high risk of incident HBV
infection was found among HIV infected individuals
and those who had no income. Low socio-economic
status has been associated with increased risk of
Hepatitis B infection®. Our study has demonstrated
reduced immune response to HBV vaccination among
African HIV infected persons 36 months post
vaccination. Our findings can guide policies to
develop new vaccination strategies or provide booster
vaccines, as well as need for continuous HBV vaccine
immune response monitoring among HIV infected
people.




Limitations

A limitation of this study was lack of HIV-1
viral load measurements among HIV infected
persons which have also been associated with
immune response to HBV vaccination®,

In conclusion, we showed that in a cohort of
adults there was sustained immune response to
hepatitis B vaccine 36-month post vaccination
among both HIV infected and uninfected
participants. However, the reduction in immune
response was greater among adults living with
HIV infection. Fourteen percent of those with
low titres were found to have HBV infection.
Due to the waning immune response to hepatitis
B vaccine observed in this study, regular
evaluation of immune response to HBV
vaccination especially among HIV infected
persons and administration of booster doses to
those with reduced immunity is recommended.
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