
Prospects for a vaccine 

A
IDS was recognised as 
a new disease in 1981. 
Within the next three 
years its etiological 
agent, the human 

immunodeficiency virus or HN, was 
identified and isolated, and scientists 
have learned how to cultivate it in the 
laboratory. This allowed for the early 
development of laboratory assays for 
the diagnosis of HN infection, based 
on the detection of virus-specific anti
bodies in the bloodstream. This early 
success, remarkable indeed, gives hope 
that a specific vaccine against AIDS 
can be rapidly developed. 

The concept of vaccination is linked 
to that of immunity. In most cases, a 
viral infection is followed by a state of 
immunity that prevents reinfection by 
the same virus. Immunity is a very 
specific . phenomenon. Immunity 
against a particular virus does not 
usually confer protection to another 
virus type, even if they are related. The 
smallpox vaccine is a famous excep
tion, in that a closely related virus from 
cattle (cowpox) cross-reacts immunolo
gically with the human variola virus. 
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Unlike most viral diseases which are 
self-limiting, HN infection results in a 
chronic life-long infection. This reflects 
the mechanism of HN replication, by 
which the genetic information of the 
virus is integrated into the host cell 
chromosomes and is transmitted in 
this way to progeny cells. It is inter
esting to note that, even in the 
presence of a chronic infection, an 
immune response to HN does appear, 
as is shown by the production of 
anti-HN antibodies. These antibodies, 
under certain circumstances, can 
indeed neutralise virus infectivity under 
laboratory conditions. 

With this observation, the science of 
immunology developed alternatives to 
imitate this naturally occurring post
infection immunity. Immunity can be 
elicited with inactivated (killed) prepar
ations of the virus, or with virus strains 
that have been attenuated in the 
laboratory and are incapable of pro
ducing the disease. Moreover, we now 
know that protective immunity can be 
stimulated by using, not necessarily the 
whole virus as a vaccine, but only those ... 
specific parts of the virus which are -§ 
responsible for this phenomenon. ~ 
Scientists refer to these components as g 
"protecti~; antigens" or "protective ~ . 
epitopes, and they generally represent 
proteins that are exposed on the 

Moreover, there is evidence indicat
ing that HN-infected individuals can 
also develop cell-mediated immunity. 
However, the immune responses eli
cited in HN-infected persons do not 
seem to be either of the quality or 
quantity required to effectively control 
or to eliminate the infecting virus. This 
incomplete knowledge of the natural 
immune response to HN infection is 
one of the major obstacles to vaccine 
development. If we understood better 
how the body fights an HN infection, 
we would be in a more advantageous 
position to design more rational vacci
nation strategies. 

As a consequence, early optimism 
about the speedy development of a 
vaccine against AIDS has been 
replaced by a conviction that we have 
to learn more about the nature of the 
immune response to HN infection, as 
well as about the nature of the relevant 

surface of the virus. 
The situation as regards HN infec

tion and AIDS is more complicated. 

Vaccination campaigns rid the world of 
smallpox and, it is hoped, will before long 
do the same for polio. So far, the 
complexities of the HIV virus have defied 
scientists' eHorts to produce a vaccine. 
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protective epitopes in the virus itself. A 
major difficulty encountered in vaccine 
development for AIDS has been the 
enormous antigenic variability 
observed in the protective epitopes 
among different virus isolates. Because 
protective immunity is very type
specific, immunity elicited against a 
particular HN strain may be inade
quate to protect the body against 
infection by any other strain. This 
problem is being tackled by trying to 
identify the protective epitopes that are 
"conserved" among different strains. 
There is some evidence to suggest that 
internal "core" proteins of the virus, 
capable of inducing cellular immunity, 
are in fact conserved among different 
strains; this could be an important clue 
to follow. Another alternative could be 
the use of "cocktail" vaccines, contain
ing epitopes representative of a large 
number of virus strains. 

Tests on animals 
Vaccines for human use are usually 

tested in a well-defined sequence of 
events. The candidate vaccine first 
undergoes extensive pre-clinical trials 
in experimental ahimals,'which should 
include an evaluation of its safety, 
immunogenicity (ability to induce an 
immune response) and ability to pro
tect immunized animals from a virulent 
challenge by the virus. Once these 
criteria are satisfied, the candidate 
vaccine moves to clinical evaluation in 
human volunteers. 
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This is where another obstacle to 
HIV vaccine development arises, 
namely the lack of a good animal 
model in which candidate vaccines 
could be tested before moving to 
human trials. Chimpanzees are the 
only non-human primate species in 
which HIV can establish a productive 
infection, although they do not seem i 
to develop the disease. However, a Q) 

very disappointing observation has ~ 
been that, although it is possible to ;_ 
induce immune responses in chimpan- ~ 
zees with HIV candidate vaccines, ~ 
immunized animals are not protected 
from infection after experimental chal
lenge. Moreover, chimpanzees are in 
limited supply and are therefore a 
costly resource; they are acknowledged 
to be an endangered species in their 
natural habitat. A number of alterna
tive animal models are presently being 
explored. Studies with the simian 
immunodeficiency virus (SIV) in maca
que monkeys suggests that they may 
prove a relevant and useful model for 
infection and disease, and that they 
could be used for the pre-clinical 
evaluation of vaccine strategies for 
HIV. 

Clinical evaluation of candidate vac
cines proceeds in three phases. Phase I 
studies are designed to assess the 
safety and immunogenicity of the 
candidate vaccine in humans. This 
phase may include studies into the 
dose and the route of administration, 
and usually involves fewer than 100 
human volunteers. Phase 11 trials are 
basically extended Phase I trials but 
with a larger number of volunteers and 
with protocols designed to obtain 
additional data on immunogenicity, as 
well as preliminary data on potential 
efficacy in a limited number of volun
teers. Phase Ill trials are very complex 
studies intended to provide for a more 
complete assessment of safety and 
efficacy in preventing the infection or 
disease, and they involve larger 
numbers of volunteers in well
controlled studies. This can be done, 
for instance, by comparing the inci
dence of infection or disease in vac
cinated groups versus control groups. 

Although we do not expect to have 
an HIV vaccine widely available within 
the next ten years, many products are 
being evaluated in the laboratory and 
in experimental animals, with the aim 
of considering them as potential candi
date vaccines. In fact, a handful of HIV 
candidate vaccines are now being 
evaluated in limited Phase I trials in 
different countries, particularly in the 
United States. Most of these candidate 
vaccines are designed to induce 
immunity to the external components 
of the HIV, in the hope of producing 
neutralising antibodies that may be 
effective in preventing HIV infection, 
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although other vaccination strategies 
are being explored. Most of these 
candidate vaccines have been pro
duced by genetic engineering tech
niques, although other alternatives, 
such as whole inactivated virus prepar
ations should not be discarded a priori. 

It has to be stressed that these are 
only the initial steps in HIV vaccine 
development. Many more candidate 
vaccines will probably enter Phase I 
clinical trials in the near future. These 
trials will provide necessary informa
tion to decide on the criteria which 
would be required to admit candidate 
vaccines to Phase 11 and, more impor
tant, to Phase Ill evaluations or efficacy 
trials. 

This raises many issues of interna
tional concern. Whereas the small 
number of volunteers required for 
Phase I trials are normally recruited in 
the same country where the candidate 
vaccine is developed, the larger 
number of volunteers required for 
Phase Ill trials would have to be 
enrolled in an international context. To 
maintain the sample population at a 
manageable size, it would be necessary 
to conduct efficacy trials in areas of the 
world with a high incidence of HIV 
infection, many of them located in 
developing countries. 

It is now clear that the development 
and evaluation of candidate vaccines 
for AIDS will raise a number of 
scientific, ethical, legal, social and logis
tical challenges, especially in an inter
national context. Therefore, it is 
important to develop a consensus 
about the criteria for international 
testing of candidate vaccines. WHO is 
already playing an important role in 
facilitating cooperation among 
member states and research workers to 
accelerate the development of safe, 
effective and affordable vaccines 
against HIV infection and AIDS. • 

Dmg development 
Therapeutic approaches for the 
treatment of H IV infection and 
AIDS include not only specific 
anti-retroviral drugs but also the 
treatment of opportunistic infec
tions and of associated cancers. 
The restoration of the immune 
system through the use of 
immune-modulators is one 
approach under consideration. 

The identification and devel
opment of antiviral drugs is 
proceeding in many different 
ways. A large number of natural 
and synthetic compounds are 
now being routinely screened 
for antiviral activity. Th~ extra
ordinary progress that ha"s been 
made in our knowledge of the 
molecular biology of the virus 
has provided important clues to 
the rational design of drugs 
which would block or interfere 
with one or more steps essential 
for the replication of the virus. 

One good example is a drug 
called soluble C04, which has 
been shown to bind to H IV, 
blocking virus receptors and 
preventing infection. The 
potential beneficial effect of 
soluble CD4 in HIV-infected 
individuals is currently being· 
evaluated in clinical trials. Other 
drugs which act by interfering 
with attachment of the virus to 
the target cells are also being 
evaluated . However. so far the 
only drug which has been 
shown to ·have a beneficial 
effect on persons with AIDS is 
zidovudine or AZT, and this is 
the only licensed anti- retroviral 
drug on the market. In addition, 
a large number of other com
pounds are being investigated, 
but their potential beneficial 
effect remains to be defined in 
well-controlled clinical trials. 

Some of the most promising 
experimental anti-retroviral 
drugs are nucleotide analogues. 
which act by a mechanism of 
action similar to that of zidovu
dine. One of them is dideoxycy
tidine (DDC), which has been 
tested in clinical trials in com
bination with AZT. with the 
object of reducing the occur
rence of toxic effects. More 
recently introduced in clinical 
trials is dideoxyinosine (DOl), 
which seems to have a better 
therapeutic index than AZT or 
DDC. 
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