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1. Issues related to AIDS vaccine deveiopment

The World Health Organization has recoguized a responsibility to assume a lead role in
global afforts to combat the pandemic of infection with the human immunodeficiency virus
(HIV), Current prevention and centrol efforts are focused primarily on health educacrion
and communications and on HIV antibody sereening of blood for trapsfusion, However, a sate
and cffective vageine to prevent HIV infection would be a significant addition to
prevention programmes., In anticipation of rhe need for clinical testing of candidate
vaccines, the WHO Programme on AIDS organized an informal meeting, held in Coneva from
15 to 16 December 1986, to discuss AIDS vaccine efficacy trials in human populations.

Dr Halldan Mahler, Director-General of the World Health Organizstion, welcomed the
participants, stresscd the importance of scientifically rigorous human efficscy trials of
any vaccine and emphasized that failure to prepare in advance for such trials invelving
ALDS vaccinas ¢ould seriously delay vaccine availability to the entire worid. The
participants were asked to identify areas of potential concarn fm clinieal trials and to
make recunmendations to WHO about its role in helping to anticipate and address these
issues,

Dr F. Mhalu (Tanzania) chaired the meeting, and Dr L. Kaliings (Sweden) and Dr G,
Quinnan (USA) served as rapporteurs,

1.1 Current status of AIDS vaccine development

The prospects for developmeunt of a vaccine to prevent HIV infection appear
encouraging. However, substantial uncertainty remains since no vaccine against
retroviruses ot the lentivirus group has been shown to be efrective. Laboratory efforts to
develop candidale vaccines ace in progress in several councries.

Among the structural antigens of HIV, epitopes of the eavelope antigen are considered
likely to be important in protective immurnity. Antigenic variation in this protein may
resull in a need for a multivaleunt vaccine. A number of laboratory preparations derived
from the covelope protein gene have been produced, ineluding proteins produced in
Escharichia cpll and animal cells by recombinant DNA technigues, recombinant live viruses
(E ., 7daccinia Tand adenovirug), synthetic peptides and antiidiotype monoclonal

antibouics, Efforts to develop HiV-specifie lamune globulin are also in progress, These
laborav.ry preparatcions are [n varlous stages of In vilre or animal testing Some

laboratory preparations induce neutralizinpg antibodies in small animals and primates.
Several laboratory preparations are being tested In chimpanuees, since the quality of the
Iwmune response induced 1s likely to be similar to that in man, and ¢himpanzees may serve
as a usetul model for viral challenge studies, Current progress of ftesting in animals
suggests that some laboratory preparations could become available for preliminary testlng
of immunogenicity and safety in humans (phase I clinical trisls) during 1987.

However, the development of a vaccineg of proven efficacy and safety, should it be
feasible, is a long~term objective that, at best, will take several yegars to accomplish.
Success will be dependent upon many factors, including:

{a) Appropriately designed ¢limical trials;

(b} Meticulous laboratory and clinical evaluation;

(e} Inclusion of appropriately defined target groups in vacecine development
programmcs;

{(d) Resolution of complex ethical, legal and socio-political isgues

1.2 Desipn of clinical trials

The stages of vaccine development Iinvolve both preclinical and clinical studles.
Before c¢linical trials can begin, products intended for immunization of human beings should
be tested in vitvo for composition, purity and gtability, Imunogenicity and absence of
unacceptable toxiecity should be demonstrated in appropriare animal models. Clinical trials
of vaccines are then generally conducted in phases,

Phase 1 trials are open studies conducted in & small number of healthy adult
voluntesrs (10-20 jfadividuals) to exclude serious unexpected toxicity, Normally,
immuncgenicity 1s alse evaluated on a limited bagis,
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Phase 2 trisls involve larger numbers of healthy volunteers (100-200 individuwals) and
are intended to extend knowledge on immunogenicity and adverse effects. FPhase 2 trials
also define optimal dosing as well as spacing of repeated injections. These trials are
usually randomized and are often deuble=blinded,

Phase 3 trials are intended to determine vaccine safety and the extent to which a
vacgine provides protection against disease, In the casze of an HIV vaccine, protection
against infection ¢ould also be determined. The size of the study populaticn is decermined
by the cstimated incidence of infection within the group during the study pericd and the
level of protective efficaecy required of the vacclne. These trials are usually randomized,
concurrently controlled {(e.g., placebo), and double—blinded.

The major objectives of efficacy studies for AIDS vaccine need to be precisely defined
at the onset (e.g., prevention of infection, prevention of disease), The laboratory and
clinical parameters chosen to measuré efficacy should be selected on the basis of
practicality amd relevance to the size of the study and its duration, as well as their
biological significance. Randomized, placebo-controlled studies are likely to be
essential, but alternative study designs may be of value. When placebo—controlled studies
are used, the need for placebos must be justified. However, the decision to conduct 2
study that is not placebo controlled should also be carefully explained. Study size and
duration are inter-related and can be estimated once efficacy paramefers and numbers of
potential subjects in individual target groups are knowno, Specific study sites will need
to be defined and programmes established for volunteer recruitment, counsaelling, clinical
and laboratory evaluation, and follow-up. Plans regarding study desiga, size, duration,
and site will need to account for the possibility that multiple candidate vaccine
preparations may be available. The clinical evaluation of several candidate vaccines will
need to be closely coordinated to ensure comparability of the data.

1.3 Laboratory and elinical evaluarion

To facilitate interpretation of data from several testing sites on vaccine
immunogenicity, adverse effects, and gefticacy, a standardized set of Laboratory and
clinical evaluations will be needed. Evaluation of immumogenicity will include
geasurement of serologic and cell-mediated yesponses to vaccine. The ability co
distinguish vacclne vs matural infection induced immune respomges is important. Detection
and evaluation of adverse effects will be based on information obtained from the histary,
physical examination, and haematologic, immunologic, and ¢linical chemistry laboratory
testing. A less detailed assessment of safery will be required for Phase 3 trials.
However, Phase 3 trials should include evaluation of & variety of viral, immunolegic and
clinical parameters to allow determination of the impunologic responses that correlate best
with protective efficacy.

Standardization of laboratory and clinical evaluations is essential, Standardization
efforts should include the use of uniform procedures and reporting parameters (2.g.,
laboratory units) as well as the development and distribution of standard reagents,.

1.4 Definitiom of target groups and their inclusion in clinical trials

Issues relating to selection and preparation of vaccine recipient groups for testing
include:

. criteria for inclusion into or exclusion from a study;

use of high—risk or low-risk populations in Fhases 1, 2 and 3;

high risk populations of particular Intersest;

the geographic location of studies; and

the background data on study population required before studies begin,

LB~ L B
-

1. Medical criteria to be considered for entry into studies can be divided inte
general health status and evidence of prior infection with HIV or HIV-related
vetroviruses. Participants in all three phases should be in good general health. Since
the primary geal of a vacelne is to prevent HLV infection in vaccine recipients, only
persons without evidence of prior infection with HIV or HIV-related retroviruses should be
included as study subjects.
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2. Deugree of risk of acquiring HIV infection is a selection criterdon: the desired
degree of risk will probably vary ameng Phases 1, 2 and 3. Phase L participants shouid
generally be of low risk so that measures of immunogenicity will not be confused by prior
axposure orf by intercurrent natural infection around the time of vaccination. FPhase 2
partlcipants may need to include both low— and high-tisk persons, low=-risk persons for
asgessment of immunogenicity anmd high-tisk persons because safety should be assessed in
this group before starting phase 3 studies. Phase 3 studies will generally require
high-risk persons so that sample sizes and duration of study can be limited,

3. Among persons at potentially high risk of exposure to HIY, there are several
groups of interest: sexuaily active young adults of both sexes, pre—adolescents about to
enter the sexually aective age group, young children at risk for imfection by injection and
blood transfusion, and newborns at risk for perinatal infection. These groups may be
included in a single Phase 3 study or tested separately,

4, Geographic site requirements will probably differ for FPhases 1, 2 and 3.
Technical issues important in site selection include availability of necessary health care
and laboratory personnel and facilities, and of adequate numbers of subjects with
appropriate health, education, and risk characteristics. Testing candidate vacclnes in
several geographic settings (e.g., tropical and temperate zones) and in several populations ,
{e.g., intravenous drug users, heterosexuals, homosexual men) may also be necessary. (r

5. Background data on study populations are regwired before Phase 3 studies cam
begin, These data should include the prevalence ana incidence of HIV infection in the
study populstion as well as an assessment of residual risk for uninfected persons in a
particular high=visk group. The assessment of residual risk is impeortant because
unintected persons in high—incidence, high-prevalence popwlabions may be resistant Lo
infecbion in some way of ai low risk of infection because of behaviour to sveid exposure
and therelore not truly at risk.

1.5 Ethical, legal and soclo—political issues

The development and testing of any candidate AIDS vaccine should follow a stangard
progedure wiich takes etnical, legal and socic—political considerations inte dccount.
Fre—ciinical laboratory and animal testing should always precede clinical trisls. Clinical
trial participants should always be volunteers whe are free of coercioa by their
soverament, employer, of academic superior, and who have given informed consent. Studles
in children should be precceded, whenever pessible, by all appropriate Cests in adults,

All study plans should have been reviewed by an ethicul committee and should contain
provisions for liability covecrage as appropriate to the local conditions, in the event of
adverse reactions to vaccine.

In addition to following these general guldelines, ALDS vaccine study plsans should
take into account issues related to the following four areas;

(1) study design

(a) use of placebos;
(b) use of inducements to participants (e.g., free medical care)

(2) study location

{(a) the health infrastructure and research regulation ievels required for a .
country to be counslidered as an appropriate site for Phase L, 2 or 3 studies

(3) subject selection and protection
{a) appropriate timiug and special requirements and ethical considerations in
connection with studies in ¢hildren;

{b) education of study participants about HIV infectien, AIDS and the potentlal
risks of participation;

o el
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{c) educatiocn of study participants and potential participants rejected because
of HIV infection about behaviopur changes imporrant for reduction of
(rey-infection and trausmission;

(d) maintenance of confidentiality of study participants;

(e) potential for discrimination against study participants whe develop serum
antibody to HIV as the result of vaceination

ethical apd legal review

(a} need for prior review of study protocols and monitoring by, at a minimum,
the vaccine producer, the countty ¢f the producer, and the country in which
the vaccine will be tested;

(b)Y the need for representation of members of high-risk groups on vaccine study
review boards.

(c) liability issues,

2. Review and conclusions

2.1 Genergl concepts

( The following general concepts were arrived at regarding evaluarion of candidate AIDS
vaccines:

1. Efforts to develop AIDS vaccines establish a new éra in vaccine development.

2. Testing of candidate AIDS vaccines is going to be complex, difficult and
time-consumiag. An AIDS vaccine for genmeral use will net be available, if at
all, before 1991 and is unlikely to be avallable before the mid=19%0"'s.

3. Given the complexity of the problem, including ethical and social dimensions,
along with the paramounf global importance of developing a safe and efiective
AIDS vaccine, internatiomal cooperatiom and collaboration amd open information
exchange are esgsential in the evaluatlon of candidate AILDS vaccines.

4, There is an urgent need for advance planning of cliaical trials of potential AIDS

vaccines.

2.2 Recommendations to the World Health Organization

It is recommended that WHU establish, as soon as possible, a mechanism Lo ensure the

open exchange of scientific, social, and erhical information necessary for advance planning
and international collaberation in the clinical testing of candidate AIDS vaccines, with

parricular attention to Phase 3 trials.
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