
World Health • 51st Yeor, No. 6, November-December 1998 7 

Scientific and ethical issues 
in AIDS vaccines 
Barry R. Bloom, Ruth Macklin & Bharamapravati Natth 

Fundamental and formidable scientific and 
ethical issues remain to be resolved before the 
world has an effective vaccine against AIDS -
one of the most devastating viral epidemics in 
modem history. 

simple animal models. But AIDS is 
uniquely a disease of humans, and 
research requires either primates, 
which are difficult and expensive to 
study, or else a study of related 
viruses that cause disease in animals, 
without any certainty that the knowl
edge developed will be applicable to 
humans. 

The genetic variability of HIV is on ongoing challenge for medical 
research . Photo Keystone© 

What do we have to know to 
develop an effective vaccine 
against AIDS? More research is 
needed on the virus that causes 
AIDS, how it mutates and changes its 
surface coat, and how to develop safe 
vaccines which may have to mirror 
the three-dimensional structures of 
the virus coat that the immune re
sponses recognize. We need more 
knowledge as well about the nature 
of human immune responses that are 
necessary and sufficient to protect. Why is developing an AIDS 

vaccine so important and 
so difficult? Despite the 

extraordinary scientific achievement 
of developing drugs to treat and 
control the progression of HIV infec
tion, most developing countries 
cannot afford to use them because 
they are very expensive. Vaccines 
represent the most cost-effective 
medical intervention for preventing 
disease and death, and a safe and 
effective vaccine against HIV offers 
the best hope of an intervention to 
prevent the disease and safeguard the 
millions of people at risk in the 
world. 

Developing vaccines against 
AIDS is, for many reasons, the great
est challenge to vaccine science in 

history. In most natural viral infec
tions, when illness occurs, a protec
tive immune response usually 
develops and recovery ensues, but 
this does not occur in HIV infections. 
HIV infects and subverts the key 
cells of the immune system, T cells, 
and compromises the very immune 
responses required to produce pro
tection. For an AIDS vaccine, scien
tists must improve on nature and 
create a vaccine that will protect 
against each variant of the virus. 
Even then there is a risk that virus 
mutants will arise that will elude the 
immune system. Hence an effective 
AIDS vaccine has to anticipate the 
variation of the virus within individ~ 
uals and populations. Many infec
tions can be satisfactorily studied in 

It would be ideal to learn how the 
immune response can be induced 
both to prevent infection by HIV and 
to prevent progression to disease. 

After more than ten years of 
research, several candidate vaccines 
are being developed which, in the 
laboratory or in animal models, give 
us hope that they may provide some 
protection in humans. Many small
scale human vaccine trials for safety 
and immunogenicity have already 
been undertaken. The first large
scale trial for protection began in the 
United States in June 1998, and 
another using a vaccine designed 
with the virus strains prevalent in 
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Thailand is expected to begin 
shortly. But expectations must be 
realistic, and it is unrealistic to 
expect HIV vaccines to be 100% 
effective. This virus is so formida
ble that even a 50% effective vac
cine could save millions of lives. 
The only vaccine trial that is a fail
ure is one from which we fail to 
learn something. 

Why are ethical issues so im
portant in AIDS vaccine trials? 
As in any research involving human 
beings, it is of the highest impor
tance to provide the greatest protec
tion possible to all research subjects. 
There are international guidelines 
that have evolved since the Second 
World War to protect human subjects 
in biomedical research- principally 
the Declaration of Helsinki and the 
CIOMS-WHO International Ethical 
Guidelines for Biomedical Research 
involving Human Subjects. Those 
guidelines are largely based on three 
general principles: 
• respect for persons, which 

includes autonomy and self
determination; 

• beneficence, which means maxi
mizing the benefits and minimiz
ing the harm done to people in a 
trial; 

• justice, which requires a fair 
distribution of both the burdens 
and the benefits of participation 
in research. 

Over the past 18 months, UN AIDS 
has conducted a series of regional 
consultations on different continents, 
involving over 160 scientists and 
community leaders from 37 coun
tries, to identify and address key 
ethical issues. 

How should international 
collaborative vaccine trials be 
conducted ? The paternalistic 
model in which decisions have 
mostly been taken by industrialized 
countries sponsoring research is 
being replaced by a model of coop
erative partnership, and greater 
equity of partners from the industri
alized and developing countries in 
planning and evaluating clinical 
trials. This shift may call for a 
revision of current guidelines, which 

require initial small-scale trials to be 
conducted simultaneously in indus
trialized and developing countries. 
Those guidelines ignore the fact that, 
unless trials can be initiated and 
fully conducted in developing coun
tries, vaccines that are specifically 
designed to address health problems 
in those countries (such as vaccines 
against HIV strains that are only 
present in developing countries) may 
never be developed. 

How can the welfare and rights 
of participants in research be 
protected? Protecting the welfare 
of research participants is a central 
obligation of all human scientific 
experimentation. No research on 
human subjects can be done ethi
cally just to gain scientific knowl
edge without the possibility of 
human benefit. Clearly, in any trial 
of an AIDS vaccine the unques
tioned ethical requirement is provi
sion of the best available counselling 
and interventions for reducing risks 
of infection for all trial participants, 
which must be provided by trained 
counsellors, preferably independent 
of the research team. There must 
also be the capacity for scientific and 
ethical review of the proposed re
search activities, researchers must be 
trained in good clinical practice, and 
monitoring will be crucial. A most 
important right of participants is to 
grant voluntary informed consent to 
enrol in a trial, free from coercion or 
undue inducements. Another is the 
right to confidentiality and privacy. 

What are the most difficult 
ethical issues specific to AIDS 
vaccines? Despite the high level of 
counselling and risk reduction inter
vention which must be provided to 
vaccine trial participants, some 
volunteers will undoubtedly become 
infected with HIV through behav
ioural exposure, either because they 
were in the control arm of the trial or 
because the vaccine is not 100% 
effective. One controversial issue is 
the type and level of medical treat
ment to be made available to indi
viduals in a trial who become 
HIV-infected. Some believe that the 
appropriate treatment should be at 
the level of what is routinely avail-
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able in the host country. Others 
argue that such subjects should be 
entitled to the best available treat
ment in the world, which would 
currently mean the expensive anti
HIV drugs. Using the language of 
the WHO Constitution, a reasonable 
middle-point is to provide "the 
highest attainable standard" of care 
in the country where the trial is 
being conducted. 

The urgent need for a defence 
against HIV I AIDS makes every 
aspect of vaccine development 
vitally important to everyone. 
Clearly, the ethical implications of 
all the processes - from clinical 
trials to distribution and use- have 
to be resolved if we are to develop a 
successful vaccine and stop the 
spread of this devastating disease. 

Fundamental and formidable 
scientific and ethical issues remain 
to be resolved before the world has 
an effective vaccine against AIDS. 
Dedicated scientists, ethicists, physi
cians, health workers and commu
nity activists in both developing and 
industrialized countries are working 
day and night to solve these chal
lenging problems of one of the most 
devastating viral epidemics in the 
modern history of mankind. • 
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