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ABSTRACT

As Affica faces the challenges of its renewal or renaissance, the HIV/AIDS epidemic poses
the greatest potential barrier to the attainment of this vision (Makgoba, 2001in Dorrington,
Bourne, Bradshaw, Laubscher & Timaeus, 2001). The development of an HIV vaccine that is
safe, effective and affordable, has been widely contemplated as a necessary supplement to
already established interventions. In preparation for HIV vaccine trials in South Africa the
current project aimed to assess students’ understanding (knowledge and perceptions) and
experiences of vaccination in general, and to explore if these were associated with
demographics such as motherhood and gender. A parallel aim was to assess students’
knowledge and expectations of HIV vaccination and trial participation. A sample of 33
students was recruited from university residences at the University of Natal,
Pietermaritzburg. Participants were interviewed via a semi-structured interview schedule. The
data collected was then coded and analysed using content analysis, while Chi - square
analysis was used to evaluate if demographics such as gender and motherhood were

systematically associated with various responses.

The results revealed that the vast majority of participants (97%) knew the purpose of
vaccination, stating that it was to promote health and prevent illness. Most participants (67%)
knew that vaccination works by mobilising the immune system (vaccination mechanism).
The vast majority of participants (91%) could name at least one vaccine preventable disease.
Uptake of childhood immunisation was reportedly high (88%) while adult uptake of
immunisation was low (33%). A significant minority (36%) reported that they had
experienced side effects but understood these to be an integral part of vaccination. Thirty
percent of participants stated they were willing to participate (WTP) in a hypothetical vaccine
trial, 33 % of participants were not WTP and 15% were not sure. Motivations for trial
participation were reportedly influenced most by personal incentives of altruism (39%) and
barriers such as perceived significant physical risk (61%). In general, knowledge and
expenences of vaccination were not associated with gender or with motherhood. The results
suggest that more awareness of HIV vaccine trials is needed. In this regard education should
emphasise that the prospective vaccine will be preventive, that only healthy people can
volunteer and that the HIV vaccine will not guarantee immunity to HIV infection.
Suggestions are made for future research into motivations, barriers and incentives to facilitate

an cthical process of vaccine trial participation.



Chapter 1: GENERAL OVERVIEW

1.1  Introduction

Current UNAIDS statistics on HIV morbidity and mortality rates are increasing, indicating
that the HIV/AIDS pandemic is worse than the Black Death of the 14" century, the bubonic
plague epidemic that killed over 50 million people throughout Asia and Europe (Makgoba,
Solomon, Johan & Tucker, 2002), As South Africa embraces its relatively new democracy,
after a long but victorious fight against an oppressive regime under apartheid rule, AIDS
threatens the exciting prospects of life as a ‘rainbow nation’. At the turn of the twentieth
century the AIDS pandemic remains an unprecedented challenge for both health prevention
and medical research, with approximately 42 million people living with AIDS world-wide
(UNAIDS - WHO, 2002). Of this figure South Africa has the largest number of people living
with HIV than any other country (Bekker & Morris, 2002; Dorrington et al., 2001). Like with
many developing countries the severity of the AIDS pandemic in South Africa has expressed
itself in human, public health, social and economic terms. While various strategies to control
the epidemic have been implemented, behavioural interventions have been the most widely
used prevention strategy against the AIDS crisis. Antiretroviral therapy' and drugs for infants
to reduce mother to child transmission and ameliorate symptoms for HIV/AIDS sufferers
have also been recognised treatments for HIV infection. However, these are not widely
available in South Africa. Up until now, collective intervention efforts have not made a
significant health impact (Harrison, Smit & Myer, 2000). Thus, an HIV preventive vaccine?
has been widely and seriously considered as a necessary supplementary intervention to

control the spread of HIV infection.

In general, immunisation® remains one of the most cost effective and efficacious health
interventions to prevent disease, saving an estimated 3 million lives each year throughout the
world (Hall & O’Brien, 1998). Efforts by the Expanded Programme on Immunisation (EPI)

! Antiretroviral — a group of drugs, which reduce the reproduction of HIV in the body (Barrett, 1998).

% Vaccine - “Vaccines are materials derived from infectious agents which are administered in order to stimulate
the immune system to produce an effective immune response similar to that produced by the corresponding
infectious agent but without its associated disease” (Schoub, 2002, p. 561).

® Immunisation — another synonym for vaccination like inoculation, often used in the context of childhood
preventive health measures and also refers to the process or behaviour of being immunised.



have focussed on universal childhood immunisation from disease including polio, measles,
and hepatitis (Henderson, 2000; Wright, 1995). As the third decade of the AIDS pandemic
unfolds, there remains no HIV vaccine that has been demonstrated to be safe and effective. It
has been widely emphasised that
*“ ...the successful development of effective HIV preventive vaccines is likely to
require that many candidate vaccines be studied simultaneously in different
populations around the world. This in turn will require a large international co-
operative effort drawing on partners from various health sectors, intergovernmental
organisations, government, research institutions, industry, and affected populations”
(UNAIDS, 2000, p. 5).

Although developing countries bear the brunt of the AIDS burden (International AIDS
Vaccine Initiative [IAVI], 1998; Joint United Nations Program on AIDS in collaboration with
the World Health Organisation [UNAIDS-WHOY)], 2002), thus far only two HIV vaccine trial
initiatives have been carried out in Africa (Weidle, Mastro, Grant, Nkengasong & Macharia,
2002) of an approximate 30 HIV vaccine trials currently being run world-wide (Slack et al.,
2000). Therefore it is imperative that HIV initiatives also increase in this region. During the
process of HIV vaccine development and implementation, attention to ¢thical standards will
be required to avoid exploitation of vulnerable communities — most prevalent in developing
countries. Thus, the partners involved in the development of an HIV vaccine will have to
address the difficult ethical concemns that arise (Makgoba, et al., 2002).

In many respects, South Africa is one ideal place in sub-Saharan Africa to conduct HIV
vaccine trials, in that it meets the necessary criteria (Abdool Karim, 2002), and has been
identified as such by the World Health organisation (WHO) (Barrett, 1998). Initiatives such
as the South African AIDS Vaccine Initiative (SAAVI) can therefore play a key role in
facilitating the development of a local vaccine and in ensuring that the rights of potential
participants are protected. Communities in the developing world have sometimes been
considered good candidates for medical research because they tend to be poor, malnourished,
illiterate and desperate (Moodley, 2002). “HIV in South Africa flourishes most in areas that
are burdened by unemployment, homelessness, welfare dependency, prostitution, crime, a
high school drop-out rate, and social unrest” (Lindegger & Wood, 1995, p. 8). The
safeguarding of rights of these often vulnerable communities is therefore crucial (UNAIDS,
2000). Certain South African communities, especially those in rural areas, may also be



described as vulnerable due to the high poverty rates accompanied by a myriad of social ills
including a high incidence of HIV infection. Therefore these communities must be protected
from potential exploitation in research (Moodley, 2002). This is particularly poignant in
South Africa where undermining fundamental human rights (through apartheid) was
legitimised.

In South Africa, the relevance of psychology to the community has been questioned in the
past, especially given its ‘apparent silence’ in the apartheid era (Lindegger & Wood, 1995).
Psychology as a profession has been accused of marginalizing itself from the majority in
South Africa, with psychological services being seen generally as a luxury and accessible to
the wealthier minority (Heyns, 1992 in Lindegger & Wood, 1995). The AIDS pandemic in
South Africa marks another historical era, posing a major challenge to the health care
industry. As a behavioural science, psychology has an especially important role to play with
various aspects of AIDS and its prevention (ibid). Specifically, psychologists may intervene
through policy development; preventive education campaigns; education and training of lay
counsellors; psychological counselling for screening (and for) HIV-affected people, their
families, co-workers and carers; psychological services for the ‘worried well’; assisting with
training of health care workers; and conducting AIDS related research (Schneider, 1989 in
Lindegger & Wood, 1995). Therefore psychology has a role to play in the preparation and
implementation of trial phases for HIV trials (Abdool Karim, 2002), which are due to begin
in 2003 in South Africa. In conjunction with a series of vaccination studies being carried out
in the country (da Silva, 2003; Lindegger, Quayle & Slack, 2003) the current study aims to
explore knowledge, perceptions of and experiences with vaccination. These results may be
used to inform education campaigns and informed consent procedures (which are required for

adequate preparation) for communities in preparation for vaccine trials.

1.2  Rationale for the study

The development of local HIV vaccines has been identified as an urgent need in South Africa
(Abdool Karim, 2002; Bekker & Morris, 2002; Galloway, 2000; Williamson C., Morris,
Rybicki & Williamson, A.L., 2000). As South Africa is in the process of commencing safety
trials, the following study, in conjunction with a series of studies currently underway in South
Africa, has a role to play in the general preparation of HIV vaccine trials. According to Slack
et al.



“Vaccine trials may be alien or unwelcome concepts in communities from which
participants for trials are drawn. A counter-view posits that, since other forms of
immunisation and vaccination are already so widespread, HIV vaccine trials may be
perceived as extensions of familiar health protective practices” (2000, p. 291).

The current study assumes the latter view. Therefore it is based on the premise that South
Africans have a longstanding history with infant immunisation, childhood immunisation,
adult vaccination and vaccination for travel purposes, as forms of preventive health practices.
Therefore community attitudes to vaccination could be surveyed in preparation for HIV
vaccine trials (Slack et al., 2000).

Various studies have also been carried out throughout the globe assessing people’s
knowledge, attitudes and experiences toward vaccination in general and these have yielded
variable results. Studies on people’s willingness to participate in hypothetical HIV vaccine
trials have also been documented together with perceived barriers to participation. The
findings are presented in Chapter 2. In South Africa however, information on people’s
knowledge, experiences and attitudes toward general vaccination is sparse, with only a few
studies having been documented. Even fewer studies have investigated perceptions of
potential HIV vaccination in South Africa. Moreover, given the advent of HIV vaccine trials

more studies of this nature are especially required now.

In general, vaccine development is highly technical and complex. It is important to uncover
peoples’ knowledge, attitudes and experiences with vaccination in general to identify
important health beliefs in different communities so as to aid researchers in the conduct of
culturally sensitive research. Misconceptions and attitudes toward vaccination could also be
extracted. This would help to generate ways of communicating the complex technicalities of
vaccines in a more meaningful and acceptable way for the communities concerned. This is
one way that communities may impact on implementation of vaccine development
(UNAIDS, 2000). Therefore the current study in conjunction with two other studies being
conducted at the University of Natal, Pietermaritzburg (da Silva, 2003; Lindegger et al.,
2003) attempt to bridge a knowledge gap by exploring indigenous knowledge, experiences
and attitudes toward vaccination in general with different samples of the South African

population. A practical application of these findings would be to inform education campaigns



and informed consent procedures as part of the preparation for HIV vaccine trials in South
Africa.

1.3  Aims and objectives of the study

The current study is an investigation of university students’ understandings of vaccination,

and their experiences. The key objectives are to assess students’

» Understandings of vaccination: Knowledge and perceptions of vaccination in general,
including perceived barriers to vaccination;

» Experiences of vaccination generally;

» Knowledge of and expectations toward HIV vaccination and participation in a
hypothetical HIV vaccine trial; and

» To explore if particular knowledge and experiences are associated with demographics
such as motherhood and gender.



Chapter 2: LITERATURE REVIEW

Chapter 2: Part 1: The AIDS pandemic and the urgency of an HIV vaccine

2.1 Introduction

The following chapter is made up of three parts, prefaced by an introductory definitions
section. Part one contextualises the AIDS crisis and highlights the urgency of HIV vaccine
development. With the advent of HIV vaccine trials, part two begins by outlining the
importance of protecting the rights of participants of future vaccine trials and concludes with
a discussion on the necessary preparation for an HIV vaccine trial. Finally, part three presents
empirical studies reviewing knowledge, attitudes and experiences toward general

vaccinations. The implications for future HIV vaccine trials are also presented.

2.2  Definition of terms

The term understanding refers to the process of grasping meaning (or fact) of a given subject,
which is either present or implied (Pearsall, 1998). Knowledge can be broadly defined as the
possession of explicit information pertaining to a given subject (Rooney, 1999). Perception
refers to the process through which we give meaning to information we get from our senses
(Louw & Edwards, 1998). Wade and Tavris (1996, p. 663) define an attitude as a “fairly
stable opinion toward a person, object, or activity, containing a cognitive element
(perceptions and beliefs) and an emotional element (positive or negative feelings)”.

Experience refers to the condition of having undergone or been affected by a particular event
(Ayto, 1991).

23  Context

2.3.1 The AIDS epidemic

Variable stages of the epidemic are being encountered globally. Some countries are
experiencing the early stages accompanied by economic and social changes, resulting in the
explosive spread of HIV. In other countries, like Uganda, the rates of infection have been
significantly reduced (Masemola & Gray, 2002). According to UNAIDS — WHO (2002)
statistics an estimated total of 5 million infections and 3 million AIDS related deaths occurred
in 2002. Sub-Saharan African has been described as the AIDS epicentre of the world, with an
approximated 48% of all new infections (Morris, Williamson, Gray & Tiemessen, 2000).
Growth rates of new HIV infections have also been reported from Asia and the Pacific - with



7.2 million people living with AIDS in that region. Eastern Europe and Central Asian
republics, especially Baltic states, have also been reported areas of growth rates (UNAIDS -
WHO, 2002). Other growth regions include the Russian federation and several central Asian
republics, and India, where almost 4 million people live with HIV/AIDS. In South Africa five
million adults and children are currently living with AIDS (ibid) but the worst affected group
appears to be women aged 20-30 years, with the highest incidence of new infections being
amongst women between 15 — 30 years (Harrison et al., 2000).

As the third decade of the AIDS epidemic is approached, its impact is dramatic, leaving
behind human, public health, social and economic ramifications, and in extreme situations the
epidemic is driving some nations towards destitution (UNAIDS - WHO, 2002). In several
African countries, the economic impact alone could amount to a loss of more than 10% of
potential economic production (IAVI, 1998). In South Africa concern is mounting about the
potential costs to companies, as a large sector of the working force has only just begun to be
affected by HIV/AIDS-related morbidity and mortality rates (Rosen, Simon, Thea & Vincent,
2000). Thus, the AIDS pandemic requires that decisive action be taken to slow down its

progression.

2.3.2 Interventions against the AIDS pandemic
Although extensive research has been conducted in the field of HIV/AIDS there remains no
proven preventive vaccine or cure. In the following section interventions that have been the

main focus of HIV prevention and treatment will be presented.

2.3.2.1 Drug therapies for AIDS #

To date HIV/AIDS control efforts have focused mainly on prevention, while lagging behind
in providing adequate treatment, care and support to people living with HIV/AIDS (Harmmies,
2002). Less than 4 % of people in need of antiretroviral treatment receive the drugs and fewer
than 10 % of people with HIV/AIDS have access to palliative care or treatment for
opportunistic infections (UNAIDS -WHO, 2002). The package of care for already infected
people includes: screening for sexually transmitted infections, psycho-social support, clinical
care for opportunistic infections (e.g. tuberculosis), palliative care for terminal illness, home
based care, care and support for orphans, prevention of mother to child transmission of HIV,
and possible antiretroviral drugs (Harries, 2002). In general, antiretroviral medication has
been demonstrated to be the most effective treatment for slowing HIV-related discase



(UNAIDS, 2000) and has led to a major reduction of mortality rates in developed countries
(Barrett, 1998). Although this has meant that AIDS has become a chronic disease in
developed countries, like diabetes or hypertension, it is not the case with South Africa and
other developing countries (Barrett, 1998, IAVI, 1998).

Antiretroviral drugs are not available to the majority of South Africans affected by
HIV/AIDS for various reasons (C. Williamson, Morris, Rybicki & A.L. Williamson, 2000).
In many countries competing national priorities constrain allocation of resources to
HIV/AIDS care, support and treatment, especially in sub-Saharan Africa and Asia (UNAIDS
- WHO, 2002). This is certainly the case in South Africa where poverty and economic
disparities are also rife. Antiretroviral therapies are costly, complicated to administer, require
close medical monitoring and can lead to significant adverse effects (UNAIDS, 2000).
Furthermore, there remain several challenges to effective therapy and these include: the
development of resistance to treatment, drug toxicity, the failure of therapy to eradicate the
latent viral reservoir in the body and insufficient adherence to treatment regimens by patients
(van Rensburg, 2002). Wood (2002) proposes that the development of an effective
therapeutic vaccine could form complementary or altemmative treatment for HIV/AIDS.
Precedents for the use of therapeutic vaccines in other viral diseases after exposure include

rabies, herpes simplex and hepatitis B (Wood, 2002).

In Sduth Africa treatment and care of people living with HIV/AIDS has also become highly
politicised, with availability and delivery of such services dominating media debate regarding
public health policy. One commonly held view is that South Africa has adequate resources to
control the HIV/AIDS epidemic, especially given the fact that countries with lower per capita
income than South Africa, like Uganda, have already had major successes (Abdool Karim,
2000a). Yet another view, which contradicts popular perceptions, is that the cost of drugs is
not the only factor involved in bringing effective treatment to AIDS sufferers but also
requires fully resourced, specialised clinics and close monitoring of patients for blood viral
load and levels of CD4 cells (among other factors) which will take time for the South African
public health care service to provide (Lecatsas, 2000). However, most researchers from
various disciplines do concur that single-course, single drug treatment to prevent mother to
child transmission should be more readily available in South Africa (Abdool Karim, 2000a;
Lecatsas, 2000; Soderlund, 1999 in Abdool Karim, 2000a), especially in the light of the
average 25% seroprevalence rate among pregnant women (McIntyre & Gray, 2000).



2.3.2.2 Behaviour change interventions

HIV is principally transmitted behaviourally - primarily through ‘unprotected” sexual
intercourse. Thus, efforts to change high-risk behaviours have become a chief focus of HIV
prevention. Research has indicated that certain behavioural interventions have met with a
degree of success (Harrison et al., 2000). These include information, education and
communication programmes, condom promotion and behaviour change initiatives to decrease
number of sexual partners and delaying the age of sexual initiation and promeoting abstinence.
In South Africa women between ages 15 and 30 years tend to be the most vulnerable to HIV
infection. This may be attributed to various reasons including poverty, limited access to
society’s resources, and inequalities both within their public and private relations (Barrett,
1998). Thus, for any potential behavioural strategy to be rendered relevant and effective it
needs to address these disparities. Increasing women’s access to female condoms (Barrett,
1998) and empowering young women with skills to successfully negotiate condom use
(Haimison et al., 2000) are some possible ways of how these issues may be addressed.

There is both empirical evidence and theoretical support for the efficacy of various behaviour
change interventions in reducing high-risk behaviour and increasing condom use. Several
empirical studies have found that behaviour interventions increased knowledge of
HIV/AIDS, improved participants’ attitudes, increased both the intention to use and the use
of condoms, and reduced the number of sexual partners, although these have nothad a
significant impact on the incidence of HIV infection (Harrison et al., 2000). This alludes to
the fact that knowledge alone does not necessitate change. Nonetheless, common elements in
interventions that led to positive outcomes have been identified (see table 2.1). In South
Africa many behavioural programmes have been carried out over the past ten years. Three
areas of major action include Information, Education and Communication (IEC), peer
education and behaviour risk reduction (Harrison et al., 2000). IEC programmes are
particularly relevant early in an epidemic, when focus must be on raising awareness and
conveying accurate knowledge. In South Africa a high level of awareness exists among the
general population, with the aid of mass media efforts on television, radio, youth magazines
(such as Laduma and Lovelife) and billboards and newspaper advertisements. Thus, the
emphasis of policy makers, researchers and programmers needs to shift toward actions that

will lead to an increase in preventive behaviours (ibid).



Theoretical support for the effectiveness of behaviour change interventions is most prominent
in cognitive behaviour theories. These theories emphasise the individual as a rational
instigator of change. Thus, the view that knowledge, attitudes, and beliefs determine AIDS
related practice (the KABP paradigm) is a component of this theory. The KABP paradigm,
which dominates social scientific AIDS research and prevention programmes, also
encapsulates the Theory of Reasoned Action (TRA) and the Health Belief Model (HBM)
(Jaffe, 1996). The assumptions of the KABP paradigm and its proponents have been
challenged for their emphasis on the individual as a rational actor in altering behaviour (Jaffe,
1996). Recent theoretical contributions emphasise the importance of group norms and
collective change (ibid). Thus, while knowledge is a necessary precedent to behaviour
change it is not sufficient to initiate such a change but rather interventions that impart skills,
target specific risk groups and take into account the socio-cultural context of community are
most effective (Harrison et al., 2000).

Systematic reviews of behaviour interventions with a positive influence show that successful
interventions have addressed:

Outcomes: aim for effect on timing and frequency of sexual intercourse, numbers of partners, and use
of condoms or other contraceptives

Design: positive association between intervention design and outcomes
Objectives: include a narrow focus with behavioural goals

Theoretical basis: based on social leaming or other cognitive-behavioural theory
Content: include basic, accurate information on nisk; repeat essential messages
Normative process: strengthen group norms

Skill-based focus: include experiential activities, especially the modelling and practice of
communication and negotiation skills; interpersonal negotiation and communication skills found to
strengthen behavioural outcomes

Duration: interventions that increased condom use and involved fewer partners tended to be longer in
duration; sufficient time for 3-5 intensive sessions needed for skills acquisition and retention

Community emphasis: focus on community and cultural aspects; design culturally
appropriate/relevant and language-appropriate interventions; embed AIDS intervention in broader
contexts; promote integration into community

Participation: create forums for open discussion; solicit participation involvement

Table 2.1 Elements of successful behaviour intervention programmes (Adopted from Harrison et al.,
2000, p.285)
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In sum, AIDS is a humanitarian crisis (Makgoba, et al., 2002). Various interventions have
been employed in South Africa. These have been predominately preventive with less
attention paid to care of already infected people. These efforts have made a modest impact on
the overall crisis. Therefore these interventions need consolidation and an exhaustive care
package implemented more vigorously (Harries, 2002). Furthermore, there is dissension in
political ranks with regards to how and what needs to be done to curb the pandemic. “ South
Africa is experiencing an unprecedented, explosive AIDS epidemic ... To defeat this
epidemic, however, the greatest challenge is for South Africans to act with common purpose”
(Abdool Karim, 2000b, p. 262).

It is a commonly held view among AIDS researchers that an HIV preventive vaccine even
with low efficacy could have a significant impact on the epidemic. However, these efforts
would still be rendered insufficient without permanent behaviour change in the population -
despite the best intentions of a prospective vaccine (Schoub, 2002). Therefore, while the need
for an HIV vaccine is both compelling and urgent (UNAIDS, 2000) it should complement
current interventions targeting behaviour change. Finally, any meaningful challenge to the
AIDS epidemic requires increased and concerted support from the intemational community,
both for antiretroviral drugs and for basic prevention and care packages (Harries, 2002).

2.3.3 HIV preventive vaccines for sub-Saharan Africa

From a number of perspectives it would be advantageous for sub-Saharan Africa to develop
HIV preventive vaccines. Firstly, an HIV vaccine, in conjunction with existing interventions,
would help to significantly reduce the high seroconversion rates in sub-Saharan Africa
(Williamson et al., 2000). Secondly, the high rates of infection typical of the sub-Saharan
region would enable phase 111 trials to be conducted, which require larger numbers of people
at high risk in order to test vaccine efficacy (Makgoba et al., 2002). In addition, the heavy
AIDS burden, and limited access to treatment in this region strongly suggest that countries in
sub-Saharan Africa would benefit from conducting trials locally (Galloway, 2000).
Traditionally most HIV vaccine trials have taken place in developed countries, where HIV-1
subtype B is more prevalent, and therefore vaccine development has been geared towards that

particular clade* (Morris, Williamson, Gray & Tiemessen, 2000). However, in many

* Clade - also referred to as subtype or strain,
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developing countries, especially in sub-Saharan Africa, HIV -1 subtype C is more prevalent
(Galloway, 2000; Morris et al., 2000; UNAIDS — WHO, 2002; Williamson, et al., 2000).

South Africa is an ideally situated sub-Saharan African country to carry out the task of
developing candidate vaccines for HIV-1 subtype C (Abdool Karim, 2002; Bekker & Morris,
2002; Galloway, 2000). At a workshop held in 1998 in South Africa, participants decided
that sub-Saharan Africa cannot rely solely on vaccine development being conducted
elsewhere focusing on a different clade but rather that South Africa should take responsibility
for clade C strain of HIV-1 (Galloway, 2000). HIV-1 subtype C is emerging as the most
significant virus in the global epidemic, accounting for over 55% of all HIV-infections
globally (Esparza & Bhamarapravati, 2000). While HIV-1 subtype B has been more prevalent
in the United States and Europe, subtype C viruses are predominant in high prevalence
countries in sub-Saharan Africa such as South Africa, Zimbabwe, Zambia, Botswana and
Malawi (Williamson et al., 2000). The responsibility of South Africa would therefore involve
the development of a vaccine that addresses country-specific health problems, while
simultaneously keeping up with progress in other countries and on vaccines developed for
other clades. South Africa is also well placed to develop and run clinical vaccines trials of
HIV because it has well-established clinical trial infrastructure and capability (Abdool Karim,
2002). The South African AIDS Vaccine Initiative (SAAVI), established in 1999 to
coordinate the pursuit of local HIV/AIDS vaccine, has been working towards clinical safety
trials that were scheduled to begin in 2002, and were delayed and subsequently scheduled for
mid-year 2003,

It is important to note that there is no ‘quick fix’ solution to the AIDS crisis. Even after an
effective vaccine is found it may take some time before communities that desperately need it
access it. It has been previously noted that vaccines have typically reached developing
countries on average twenty years after being approved in developed nations (Mirken, 2001).
One example is the Hepatitis B vaccine that was only available in Africa over ten years after
it was licensed in developed countries (Ijsselmuiden & Faden, 1992). According to a public
address by the General Secretary of the United Nations (2002), Africa is affected by multiple
crises including; HIV/AIDS, poverty and in security, and political instability. Thus the
expedient and efficient development of an HIV vaccine requires a conducive environment
informed by rigorous science and ethics, and characterised by govermmental commitment,

public and private partnerships, and international collaboration.
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2.4 Development of global immunisation programmes

24.1 Introduction
In general vaccination has proven to be one of the most affordable and effective health

interventions and prevention strategies against disease. The following section presents a short

review of the history and development of vaccination programmes as they are known today.

The origins of vaccination can be traced back 200 years ago to the work of Jenner. In 1796
Jenner successfully used the cowpox virus to protect a person from smallpox disease. Jenner
succeeded in inducing a ‘primed’ state by sufficiently infecting the patient thereby
heightening the response of the immune system to secondary infection leading to prevention
of disease (Pless, n.d.; Trika, Ma Man Lei, Yani & Juarso, n.d.). Since Jenner numerous
vaccines have been developed and mass immunisation efforts promulgated through the
Expanded Programme on Immunisation (EPI). Success of vaccination includes the
eradicating of polio and smallpox by 1975 and 1977, respectively. In addition, infant

vaccination has been made mandatory in many countries.

2.4.2 The Expanded Programme on Immunisation (EPI)

In 1987 a sector of the World Health Organisation (WHO) targeted the year 2000 for the
global eradication of poliomyelitis giving leverage to the EPL. For years now the global
community has been close to achieving universal childhood immunisation against childhood
diseases. These include tuberculosis, diphtheria, pertussis and tetanus. Through the efforts of
the EPI highly successful vaccines that have been able to protect from disease include polio,
measles, and hepatitis (Henderson, 2000; Wright, 1995).

The EPI developed global immunisation policy, which has been extended by Ministries of
Health into their respective countries. Among other things, two large strides toward
eradication of poliomyelitis have made. The first was the establishment of immunisation
schedules, networks of immumisation clinics that made vaccines accessible, and the
specification of conditions that represented contraindications to immunisation. The second
was surveillance of program success with regards to dosage, adverse effects and disease
reduction attributable to immunisation. Thereafter, a global schedule of immunisation for
BCG and polio, DTP and polio, and measles was adopted. To date this schedule is still the
norm though it has been tailored to each country (Wright, 1995).
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The public health gains due to vaccination are unquestionable. Such efforts have lead to the
eradication of diseases such as smallpox and polio, and likewise measles, tuberculosis,
diphtheria, pertussis and tetanus are following suit. Once incurable, life-threatening diseases
have now been abated through global immunisation efforts. Extensive research in the field of
vaccine development is currently being conducted in different parts of the world.

In the same way that a concerted effort and commitment has aided the cause of the EPI,
individual countries and the various regions will have to act with common purpose if an HIV
vaccine is to be developed. Nationally this translates into collaboration between different
stakeholders including government and key decision-makers, researchers, ethicists, and local
communities. Internationally this implies sharing new knowledge and resources. These
efforts to develop an HIV vaccine will not by themselves alleviate the crisis but should

supplement ongoing strategies, e.g. behavioural interventions.

2.5  HIV vaccine development and clinical trials of HIV vaccines

2.5.1. The development of HIV vaccines

Since the initial discovery of HIV in the 1980°s there have been significant scientific and
social challenges. While it may be argued that decisive action to moderate the epidemic has
on the whole been slow it may be also be said that stated motivation to do so has not wavered

(IAVIL 1998).

Conventional vaccines may be categorised as either live attenuated vaccines, which are a
weakened forms of the original virus, or killed inactivated vaccines (see Table 2.2). Both
types have been demonstrated to be safe, provide sterilising immunity and have led to the
eradication of disease such as smallpox (van Rensburg, 2002). In the case of HIV/AIDS
however, both options are not practical or plausible. Vaccines can be further categorised by
their outcomes into preventive or therapeutic vaccines, both of which have specific functions
and strategies. Vaccination can be universal or target particular individuals, and can control,

or eradicate disease respectively (see table 2.3).

Preventive vaccines are given to uninfected persons in order to elicit immune responses for
protection against possible exposure to the infectious agent (Schoub, 2002). Thus, the most
desirable outcome for HIV vaccines would be the prevention of infection, also known as

sterilising immunity. However, most researchers concur that sterilising immunity through
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candidate HIV vaccines is presently not feasible. Nonetheless, other significant results may
also be derived. Thus while a vaccine may not prevent infection, it may prevent discase,
delay progression of disease and decrease transmission of infection by significantly inhibiting
viral replication (van Rensburg, 2002). Therapeutic vaccines on the other hand are
administered to already infected individuals in order to elicit an immune response to
accelerate recovery (Schoub, 2002). It is hypothesised that post-infection therapeutic
vaccination may ameliorate disease by augmenting specific HIV immune mechanisms and
simultaneously lead to a down-regulation of HIV replication in the body, although this still
remains to be demonstrated (van Rensburg, 2002). The current study focuses on the prospects

of a preventive vaccine rather than a therapeutic one.

Live vaccines Killed (inactivated) vaccines

Trivalent oral polio (TOPV) a) Whole organism

Measles Diphtheria
Mumps Pertussis (whole)
Rubella Tetanus
Yellow fever Trivalent inactivated polio (TPIV)
Varicella Influenza (whole)
BCG Hepatitis A
Rabies
b) Subunit

Haemophilus influenzae

Pneumococcal conjugate

Influenza (split-product & subunit)
¢) Recombinant

Hepatitis B

Table 2.2. Classification of vaccines (Adopted from Schoub, 2002, p. 562)

Although extensive research has been underway for over 15 years and despite the successful
history of effective vaccines against other viral infections there is still no effective HIV
vaccine. HIV poses complexities in structure and the pathogenesis® of infection that have
made the development of a HIV preventive vaccine a mammoth task (Van Harmelen &

Williamson, 2002). There is also much genetic diversity of HIV found world-wide, with over
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10 genetic subtypes, or clades, of HIV-1 that have been characterised (IAVI, 1998), thus
potentially limiting the applicability of a candidate vaccine from one region to another.
Despite the challenges to vaccine development, increasing knowledge about HIV has
benefited vaccine development and many of these challenges may be addressed in clinical
trials over the next few years (Van Harmelen & Williamson, 2002). Furthermore, variability
of HIV is being addressed through an expanded effort to develop vaccines for different

subtypes, or to develop vaccines that may be effective across different subtypes.

Polio Hepatitis /
Measles Influenza
Mumps Yellow fever
Rubella Rabies

| Tetanus

Haemophilus influenzae b

Hepatitis B

Table 2.3. Immunisation strategies (Adopted from Schoub, 2002, p. 562)

HIV vaccine efforts have been underway since 1987. Significant scientific progress has been
made, with both public and private sectors adding to the achievements (IAVI, 1998). In
general government agencies play varied roles in vaccine research and development,
including support of both basic and targeted biomedical research on the disease in question,
development of clinical infrastructures, conduct clinical trials and train researchers (IAVI,
1998). In South Africa the South African AIDS Vaccine Initiative (SAAVI), established by

the government, has played an important role in coordinating the development of a local

® pathogenesis — refers to the cause, development, and effects of disease (Rooney, 1999)
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vaccine. SAAVI is essentially a multicentre multi-disciplinary programme managed by the
Medical Research Council tasked with the goal of developing a safe, effective, affordable and
accessible vaccine for South Africa by 2005. In addition, the initiative has a role to play in
advocacy and education, and ethical considerations in vaccine development. SAAVI employs
two primary approaches in executing its goals. The first is to produce a local more affordable
vaccine for South Africa that would be country-specific and therefore, hopefully, more
effective than products developed in other regions. The second approach entails active
international collaboration. Researchers are working in eamest and it is planned that phase I
trials with one or more subtype C candidates will start in 2003 {Galloway, 2000).

P
2.5.2, Challenges to the development of HIV vaccines
In the search for an effective HIV vaccine numerous challenges have been encountered.

Some of these are discussed below.

2.5.2.1 Science and stages of testing

The development and testing of a vaccine is a long and laborious task entailing complex
biotechnology, research design, and complex ethical issues. While much scientific progress
has been made the HIV virus provides challenges for researchers. These include: antigenic
variation, the integration of viral genome into the host cells, correlates of protection are
unknown and lack of a good animal model (van Rensburg, 2002). Nevertheless, this has not
minimised hopes that an effective HIV vaccine will eventually be found. Traditionally,
science has moved slowly and cautiously but the in the case of HIV vaccines there is pressure

to move urgently but with diligence (Makgoba et al., 2002).

In general, the goals for HIV vaccines are: to prevent infection, prevent or, delay progression
of disease, and decrease transmission of infection (Abdool Karim, 2002). A preventive
vaccine is tested on healthy human volunteers and conducted through successive phases
(Esparza & Bhamarapravati, 2000). In a phase I trial a small number of healthy volunteers
(10-20) is exposed to the candidate vaccine for the first time. In this phase the safety,
maximum dose that can be tolerated, vaccination schedule, route of vaccination and immune
responses are all investigated (Abdool Karim, 2002). Phase I trials usually enrol a few
hundred volunteers. The objective in this phase is to assess the safety and immunogenicity, or
optimal dose of the candidate vaccine - obtained in phase I using an ‘at risk’ population.

Phase III studies involve thousands of volunteers and test the efficacy of the vaccine using
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the safe and immunogenic dose, route of administration and administration schedule obtained
in phase I and II studies (ibid). Careful attention is also paid to possible side effects in this
phase. In the final phase the vaccine reaches the market and its impact on the epidemiological
pattern of HIV is measured. Post-marketing surveillance to identify adverse events present
only in much larger numbers of people, would also be employed. Any vaccine has to go
through this vigorous process before it can be considered effective. Thus, it may be at least
ten years before an effective vaccine is developed and widely used in South Africa
(UNAIDS, 2000).

2.5.2.2 Political challenges

Vaccine development is affected by both national and international politics. In a public
address by the United Nations general secretary (2002) many African countries experience
political instability, which often takes precedence over other important national issues, with
HIV/AIDS de-prioritised. AIDS affects various regions differently. For efficient progress to
be made all regions, regardless of socio-economic status, are obliged to work together. On the
one hand, developed and rich countries have the expertise and experience to develop and test
HIV vaccines but may not have large enough numbers of patients to conduct efficacy trials
(Makgoba et al., 2002). On the other hand, most developing and poor countries do not have
adequate infrastructure and resources to conduct large-scale trials (ibid). Therefore
collaboration is appropriate. However, proper steps should be taken to ensure that ethical
standards are upheld in these collaborative international research initiatives. A number of
such initiatives have already begun to form. These include the Declaration of Commitment on
HIV/AIDS, International AIDS Vaccine Initiative (IAVI) and its affiliated projects, the South
African AIDS Vaccine Initiative (SAAVI), already discussed earlier, public-private
partnerships, and many others.

Furthermore, Makgoba et al. (2002) assert that most countries lack the political will and
commitment to develop an HIV vaccine. This is reflected in inadequate relevant investment.
In South Africa national government’s stand appears to be equivocal, proclaiming support for
the fight against AIDS and simultaneously entertaining dissident views. The salient issue of
treatment for HIV infected people and AIDS sufferers’ remains contentious, as there are
currently no therapies being widely used in South Afiica. Politicians have aired concems
about the long-term safety of antiretroviral drugs such as AZT and have questioned whether
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adequate resources to control the epidemic are indeed available in South Africa. Conversely,
many local AIDS activists and opposing political affiliates have voiced strong dissatisfaction

with govemments seemingly lack of urgency and decisive action in this regard.

2.5.2.3 Economic challenges

Developing countries bear the brunt of the AIDS burden. Poverty, poor infrastructure and
poor access to basic health care services are typical of these countries. These countries are
also affected by unemployment, crime, domestic violence, homelessness, and low education

rates. AIDS is therefore a national priority among other competing needs.

Thus, despite the challenges facing the development of an HIV vaccine, progress has been
and continues to be made. Small-scale clinical trials of HIV-1 vaccines have been conducted
since 1987 (Esparza & Bhamarapravati, 2000). Subsequently, larger-scale HIV-1 vaccine
trials have been conducted in Europe, North America, Brazil, China, and Thailand. Phase I
trials have been recently completed in Uganda and Kenya (Mugerwa et al., 2002). In
addition, multicentre HIV phase III trial have been conducted in Canada, the U.S,, the
Netherlands, Puerto Rico as well as in Thailand (VaxGen", 2003). The multicentre phase III
trials were completed at the end of 2002 and in February of this year (2003), VaxGen
announced that the particular vaccine used did not prove effective in the trials conducted in
North America and Europe. That is the study did not show a statistically significant
reduction of HIV infection within the population as a whole, although statistically significant
reduction of HIV infection in certain vaccinated groups (i.e. Black and Asian volunteers) was
reported. Criticism in the media ensued about the statistical analysis of the non- Caucasian
data. Subsequently, VaxGen presented further analyses of the phase ITl data and stated that
differences in vaccine efficacy observed between Caucasian and non-Caucasian volunteers
could not have been due solely to chance (ibid). In South Africa preparations are well
underway for a number of phase I trials. A concerted effort both nationally and
internationally is paramount if South Africa is to succeed in this regard.

In summary, the inadequacy of current interventions and high prevalence rates, limited
treatment and preventive options, compel the need for an effective, safe and affordable

¢ VaxGen — a pharmaceutical developing prophylactic vaccines against HIV-1 consisting of two recombinant
2p120 surface proteins form different HIV-1 strains.
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vaccine in collaboration with already established interventions. Schoub (2002} concludes that
even vaccines with low efficacy could have a significant impact on the epidemic, although it
is likely to be insufficient without permanent behaviour changes in the population. In
addition, HIV has to be recognised as a health priority reflected by the finance and resource
allocation by government, other stakeholders, and sponsors. A conducive environment for the
development of an HIV vaccine should be enhanced by simultaneously targeting other social

ills like poverty and access to basic health care services.

2.6 Summary: Part1

The AIDS pandemic is increasing at a rate unmatched by any other pathogen (UNAIDS,
2000). Although various interventions have been utilised to try and control it, these have
proven inadequate (Harrison et al., 2000) and need to be further consolidated. In general,
vaccination has been shown to be a safe, efficacious and affordable health intervention (Hall
& O’Brien, 1998). The need for an HIV vaccine to complement current interventions has
been recognised as both urgent and compelling (Barrett, 1998; IAVI, 1998; UNAIDS, 2000).
There has been growing support for the development of HIV vaccine initiatives in sub-
Saharan Africa. Through the efforts of SAAVI, South Africa has emerged as a major role-
player in this regard and is due to begin with HIV safety trials later this year. However, the
process involved in the development of an HIV vaccine is proving to be lengthy and
challenging. Therefore the success of this project requires that good partnerships between
various South African stakeholders as well as international collaboration be established, and
that the numerous social, behavioural, and ethical challenges of trials be addressed.

Chapter 2: Part 2: Ethical requirements for HIV preventive vaccine trials

2.7  Protection of research participants

2.7.1 Introduction

While the need to develop a HIV vaccine is unquestionable, an equally important challenge is
the protection of research participants who are enrolled in trials to test safety and efficacy. In
general, clinical research aims to contribute to the social good by developing generalisable
knowledge to improve health while minimising possible exploitation of research participants
(Emanuel, Wendler & Grady, 2000). It is imperative therefore that ethical principles and

standards are upheld during the process of vaccine testing. Complex social and ethical issues
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associated with such trials are presented in the following section. However, before this
discussion, it is important to recount the particular context from which biomedical research

and ethics specifically has emerged.

2.7.2 Cultural sensitivity within universal ethical principles

In general, biomedical research on humans raises many ethical, legal and human rights
concems (UNAIDS, 2000; Wright, 1995). Over the years the application of biomedical ethics
has developed as a field of study and various international ethical codes have been
established. Noteworthy ethical references include: the Nuremberg Code of 1947, the
Declaration of Helsinki of 1964 (revised in 2000), the World Health Organisation (WHO)
and Council for International Organisations of Medical Sciences (CIOMS) guidelines drafted
to confront transcultural’ issues and inequalities in research, and more recently a guidance
document which specifically addresses international HIV preventive vaccine trials (UNAIDS,
2000) and a discussion document which provides culturally sensitive guidelines for obtaining
informed consent in HIV vaccine trials (Richter, Lindegger, Abdool Karim & Gasa, 1999).

Developing countries have, on occasion, been the targets of ethical misconduct by researchers
from more developed countries. Biomedical research in Africa has at times been
characterised by an ‘insensitivity’ to the indigenous concerns of African countries, which has
implications for future cooperation between western countries and developing countries
(Lurie et al., 1994). For example, research conducted by French HIV vaccine researchers in
Zaire in 1987, led to a perception that Africans served as “guinea pigs”, and that “Westemn
science often comes to Africa with “dirty hands™ for clinical trials that would not be allowed
in more developed countries (Christakis, 1988, p. 142). An AIDS vaccine trial in Africa
should therefore be informed by ethical norms and cultural considerations prevailing in
African settings (Christakis, 1988), and accommodate the social and economic realities
therein (Abdool Karim, 2000b). This is a complex task, however, as there may be tension
between international ethical principles versus those norms and practices present in an
individual cultural setting. Therefore it remains the responsibility of all partners involved in
the development of an HIV vaccine to address the ethical dilemmas that arise (Makgoba et
al., 2002).

7 Transcultural - * Transcultural research refers to clinical biomedical research that involves subjects and
investigators from different cultures” (Christakis, 1996, p. 261, in Vanderpool, 1996).
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South Africa has emerged from a particular political history that legitimised the systematic
undermining of fundamental human rights, which has implications for HIV prevention
vaccine research in South Africa. For example, many South Africans live under conditions of
abject poverty and unemployment and this makes them vulnerable to abuse and exploitation.
Researchers therefore have an obligation to protect the rights of ‘vulnerable communities’
(UNAIDS, 2000). Secondly, a distrust of ‘modern’ medicine may exist and African

traditional medicine may be utilised. In particular, traditional healers are known to command
a significant amount of support both in urban and rural black communities in South Africa,
providing an alternative to the western medical paradigm. Conversely, idealisation of modern

medicine may also exist,

2.7.3 [Ethical principles relevant to clinical research

In essence ethics is a decision-making process about what is wrong or right {Abdool Karim,
Q., 1997). Guidelines have been established in the form of codes of ethics (some mentioned
earlier, ¢.g. The Nuremberg Code). Central to these guidelines are three universal principles
namely, justice, beneficence/non-maleficence and autonomy (Slack et al., 2000). Justice
refers to the fair distribution of research burdens/risks and benefits of which there are several
widely accepted formulations (The National Commission of human subjects of biomedical
and behavioural research, 1979). Formulations include: to each person an equal share, to each
person according to individual need, to each person according to individual effort, to each
person according to societal contribution, and to each person according to merit (ibid). With
regards to research this has implications for the ‘just’ selection of participants. Beneficence is
about maximising possible benefits of participation while non-maleficence refers to
minimising possible harms. Autonomy refers to an individual’s night to freedom of choice
based on informed decision making. These fundamental principles are crucial to the conduct

of all research,

In addition, informed consent has remained a foundational principle of ethical research
practice in clinical trials, since the publication of the Nuremberg Code (Lindegger & Richter,
2000). However, the practice of requiring informed consent from research subjects has not
always been adequately implemented. Despite the establishment of ethical codes in the 1940s
and 1960s it was not until the 1970°s that the practice of informed consent became
conventional in the West (Ijsselmuiden & Faden, 1992). Generally, informed consent is
usually seen as incorporating four essential components (Lindegger & Richter, 2000):
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