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The Highest Attainable Standard:
Ethical Issues in AIDS Vaccines

Barry R. Bloom

AIDS has had a devastating impact of al-
most unimaginable proportions on develop-
ing countries. Currently, the United Na-
tions estimates that there are 16,000 indi-
viduals newly infected with the human im-
munodeficiency virus (HIV) each day, or
5.8 million per year. Ninety percent of new
infections occur in developing countries,
where ultimately almost all infected people
succumb to the disease or opportunistic in-
fections. By the end of this decade, it is esti-
mated that 40 million people will have died
from AIDS, and more than 9 million chil-
dren will have been orphaned. Because
many developing countries cannot afford to
implement the new antiretroviral drug
therapies—with a current cost of about
$12,000 to $15,000 per patient each year in
the United States—the only public health
measure available to them is counseling
against behaviors that increase the risk of
the disease.

The scientific community has increas-
ingly come to believe that the best hope for
stemming the global epidemic is the devel-
opment of preventive HIV vaccines. Even
before clinical trials are undertaken, ethical
guidelines require that “clinical testing must
be preceded by sufficient laboratory experi-
ments including, when appropriate, animal
testing, to demonstrate a reasonable prob-
ability of success without undue risk.” This
standard must be considered carefully before
initiating trials of vaccines containing live
attenuated HIV in human volunteers, for
example, which could revert to virulence
and themselves cause disease.

Clinical vaccine trials, which are the
next step, are carried out for multiple rea-
sons, both scientific and practical: To gauge
the safety of the candidate vaccine, to ascer-
tain how well a vaccine protects against in-
fection or disease, to better understand
protection, to acquire data required for
licensure, and to introduce vaccines into
public health practice (1). Clinical trials of
AIDS vaccines present complex ethical is-
sues. A recent controversy (2) erupted over
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the ethics of including placebos in clinical
trials designed to test simplified and less
costly drug regimens for prevention of ma-
ternal-infant HIV transmission. These trials
were conducted by investigators in several
developing countries, in collaboration with
scientists from the United States and other
developed countries. There were charges
that the existence of effective antiretroviral
drugs made the use of placebos unethical
and countercharges of ethical imperialism
that ignored the realities of economic con-
ditions in the developing world. These
events only emphasize the need for the
medical community to consider, in advance,
critical ethical issues likely to arise in vac-
cine trials in developing countries.

Vaccine Expectations and Endpoints
Most vaccines currently in use—those for
polio, tetanus, diphtheria, measles, hepatitis
B, and influenza, for example—prevent dis-
ease without actually preventing infection.
Instead, they reduce the number of invading
microorganisms, increase the rate of clear-
ance of the infection, prevent the secondary
consequences of infection, or prevent trans-
mission. Similarly, few of the candidate
HIV vaccines appear promising for prevent-
ing infection, and the expectation that HIV
vaccines will in fact prevent infection is
yielding, in the scientific community, to the
hope that they may prevent disease.

In developed countries, it will be ethi-
cally required that individuals in vaccine
trials who are found to have acquired HIV
infection will be offered antiretroviral
therapy, which usually dramatically reduces
virus levels. If vaccines cannot achieve pro-
tection against infection, however, treat-
ment with antiretrovirals will compromise
the ability of the trial to measure the effi-
cacy of the vaccine in preventing disease. It
may also obscure possible secondary end-
points of vaccine efficacy, such as reduction
in viral loads [a promising correlate of dis-
ease progression (3)] or immunological
correlates of protection. Delaying the drug
treatment until viral loads can be deter-
mined at several time points may present
another ethical problem.

Because of these complications, determi-
nation of the protective efficacy of HIV vac-

cine candidates may only be possible in tri-
als in developing countries where the re-
sources are not available to provide anti-
retroviral drugs. It is that circumstance, plus
the fact that development of successful
vaccines will be an incremental process
requiring multiple trials, that presents the
most challenging ethical issues.

The Ethics of Research on Humans
Codification of ethical precepts for experi-
mentation on human beings derives from the
Nuremberg Code of 1947, issued to prevent
the kinds of medical abuses perpetrated on
non-consenting prisoners by physicians in
World War 1. Many industrialized countries,
including the United States, have established
their own ethical guidelines for human experi-
mentation (4, 5), but that is rarely the case for
developing countries. Because AIDS vaccine
trials are likely to require collaborations be-
tween developed and developing countries,
two documents on human experimentation in
international research are most influential:
The Declaration of Helsinki, promulgated in
1964 by the World Medical Association (6),
and the “International Ethical Guidelines for
Biomedical Research Involving Human Sub-
jects,” published by the Council for Interna-
tional Organizations of Medical Sciences
(CIOMS) in collaboration with the World
Health Organization (WHO) in 1982 (7).
The most recent version of the CIOMS guide-
lines, prepared in 1993, is explicitly intended
to indicate how the ethical principles of the
declaration can effectively be applied in devel-
oping countries. Together these documents
are accepted by the international medical
community as providing for the highest stan-
dards of medical ethics in human experimen-
tation, although in most countries they lack
the force of law.

These and other guidelines rest on three
general ethical principles, made explicit in
1988 in the Belmont Report (4): Respect for
persons (including their autonomy and self-
determination), beneficence (maximizing
benefits and minimizing harms), and justice.
The last principle also includes distributive
justice, which demands “the equitable distri-
bution of both the burdens and the benefits
of participation in research.” When applied
to specific circumstances, these ethical guide-
lines may conflict with one another. Further-
more, they are silent on the issue of the eco-
nomic and technical capacity of either the
trial population or the host country to imple-
rhent the recommendations.

The Best Proven Therapeutic Method

CIOMS Guideline 14 quotes Article 1.3 of
the Helsinki Declaration and states that, “In
any medical study, every patient—including
those of a control group, if any—should be
assured of the best proven diagnostic and
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therapeutic method” (7). This guideline is
not easy to apply. Is combination anti-
retroviral therapy the best proven therapeu-
tic for individuals in a vaccine trial who be-
come HIV-infected? Indeed, is there a best
proven therapeutic, especially when the na-
tional treatment guidelines of the United
Kingdom, United States, and other devel-
oped nations differ (8)? No one has defined
the criteria that would allow a judgment to
be made on what constitutes the best
proven therapeutic. What is the obligation
to individuals who, after agreeing to enter a
vaccine trial and giving informed consent to
be screened for HIV, are found to be HIV-
positive and are thus excluded from the
trial? According to CIOMS Guideline 15,
these individuals should be referred to medi-
cal care. Is it appropriate to refer them to a
health service in a country where the

effectiveness of a vaccine candidate capable
of engendering greater protection?

In a related circumstance, recent trials of
acellular pertussis vaccines in Sweden and
Italy generated a major ethical controversy
regarding the use of a placebo. These coun-
tries were chosen in part because the use of
whole-cell pertussis vaccine was very low
(only 30 to 40% of the population), and so a
definitive result could be obtained by study-
ing 15,000 children in Italy and 10,000 in
Sweden, rather than the hundreds of thou-
sands or more that would have been re-
quired in the United States. Groups re-
ceived a placebo and various acellular vac-
cines, and one group in each trial received
the best proven preventive: whole-cell
pertussis vaccine. The inclusion of the pla-
cebo group permitted the trial to reveal not

standard of care does not include
antiretroviral therapy?

Many scientists believe that the
only short-term way to ascertain the
beneficial effect of immunization on
HIV transmission—which is the most
important public health endpoint—is
vaccination of uninfected sexual part-
ners of HIV-infected individuals. If a
HIV-positive, previously infected
partner is identified, must he or she be
offered and provided antiretroviral
therapy as well as counseling? If so,
can transmission blocking trials ever
ethically be undertaken?

Another facet of this guideline re-
lates to placebo-controlled trials, the
focal point of the recent controversy
in the maternal-infant transmission
trials. The guidelines seem to be clear
and unambiguous. Helsinki (Article
11.3) states that “the best proven therapeu-
tic” requirement “does not exclude the use
of inert placebo in studies where no proven
diagnostic or therapeutic method exists.”
That is amplified in CIOMS Guideline 14
to say “If there is already an approved and
accepted drug for the condition that a can-
didate drug is designed to treat, placebo for
controls usually cannot be justified.” How-
ever, the interpretation of this guideline has
also evolved (9).

The guideline is silent on preventive
methods, but I'shall assume they are implicit
in the designation of “diagnostic or therapeu-
tic method.” Because no HIV vaccine has yet
been tested for efficacy in a Phase III trial,
there is no best proven preventive. But what

if a vaccine existed that was clearly demon--

strated to be 20% effective? Does that estab-
lish it as the best preventive method? Would
all controls, or perhaps all vaccinees in fu-
ture trials, have to be given the poorly effec-
tive vaccine rather than placebo, even
though it may compromise evaluating the
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only that the efficacy of the new acellular
vaccines (76 to 89% protection) was signifi-
cantly greater than that of the whole-cell
vaccine, but that the standard whole-cell
vaccine had far poorer protective efficacy
(36 to 48%) relative to placebo than was
thought to be the case (10).

Another question is whether it will be
unethical to carry out placebo-controlled
trials in countries that have not yet ac-
cepted vaccines proven to be effective else-
where. In some instances, it is only after lo-

cal testing that the demand for internation-

ally accepted vaccines results in their adop-
tion by national immunization programs.

A Requirement for Reasonable
Availability -

CIOMS Guideline 15 on Externally Spon-
sored Research requires that any trial “must
be responsive to the health needs of the host
country.... Any product developed through
such research [should] be made reasonably
available to the inhabitants of the host com-

mothers in a matemity clinic in Kampala,
Uganda. [Reprinted with permission from A. W. Kigotho, Lancet
350, 1456 (1997)]

munity or country at completion of *
successful testing” (7).

In the case of HIV vaccine trials, the
ethical principles for provision of the best
proven therapeutic and for reasonable avail-
ability appear to be in conflict.There are
several facets of this conflict of principles.
One is the cost of the best proven therapeu-
tic. For example, Uganda is a country of 16
million people with a gross national product
per capita of $170, one physician per
100,000 people, and an annual per capita
expenditure on health of $6 (11). Uganda
suffers one of the greatest burdens from
AIDS, with 11 to 12% of pregnant women
estimated to be already infected with HIV
and at least 100,000 children orphaned by
AIDS (12). It is also a country that has made
a major commitment to health infrastruc-
ture over many years to be able to
conduct HIV vaccine trials. When
individuals become HIV-infected
during the course of vaccine trials,
would the $12,000 to $15,000 annual
cost for antiretroviral therapy (if
considered the best proven thera-
peutic) be assumed by the compa-
nies producing the candidate vac-
cines, the host country, or the spon-
soring country or agency!

Although the problem might be
obviated if antiretroviral therapy
regimens ‘were not considered the
best proven therapeutic, this would
be irresponsible circumvention of the
issue by semantics. In my view, the
question is more general than just the
case of AIDS vaccines and relates to
any trials of vaccines or drugs for dis-
eases such as tuberculosis and pneu-
monia, or even for noncommuni-
cable diseases. For example, chronic non-
communicable ailments (including cardio-
vascular, neoplastic, and psychiatric disor-
ders) form the most rapidly rising category
of disease in developing countries (13). Few,
if any, clinical trials in developing coun-
tries have evaluated whether simple, inex-
pensive interventions, such as aspirin and
B-blockers, will reduce mortality from heart
attacks and strokes, as they do in the indus-
trialized world; consequently, these treat-
ments are not widely applied. Were the
standard of best proven therapeutic method
to be literally invoked in such a trial, many
study subjects suffering heart attacks would
have to be provided with either angioplasty
or coronary artery bypass surgery, which are
hardly reasonably available in countries
where per capita expenditures for health are
$10 per year or less. The more general ques-
tion is that if the best proven therapeutic
standard of the industrialized countries were
literally applied without qualification, could
there ever be efficacy trials of AIDS vac-
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cines or of many other interventions? And if
not, how would interventions most respon-
sive to the health needs of the host country
ever be developed and tested?

Who Controls Controlled Trials?

When ethical norms or standards of care dif-
fer among countries, whose ethical rules pre-
vail? For AIDS vaccines, even the guidelines
explicitly designed to protect populations of
developing countries from exploitation are
problematic. CIOMS Guideline 8, which
states that “Phase I and II vaccine studies
should be conducted only in developed com-
munities of the country of the sponsor” (7) is
particularly troubling to AIDS researchers
and health leaders of countries where AIDS
is endemic. Phase I early safety trials require
only small numbers of volunteers (typically
20 to 60) and can and should be carried out
quickly in the countries where the vaccines
are developed. However, the question asked
by scientists from developing countries is
why, given the urgency of the epidemic, must
we delay expanded safety (Phase II) trials
until such trials are completed in a devel-
oped country, where accrual of patients into
trials is often a very time-consuming pro-
cess, sometimes requiring a year or more’
The beneficent intent of avoiding exploita-
tion is clear. The guidelines, however, are
seen to be paternalistic or imperialistic and
to preempt the sovereign right of developing
countries to make decisions that profoundly
affect the health of their people.

A Process for Resolving Ethical Issues
UNAIDS was created by the United Nations
to lead and coordinate all UN agency activi-
ties in combating the AIDS epidemic. A
group of bioethicists, human rights lawyers,
community leaders, public health officials,
physicians, representatives of CIOMS, and
AIDS scientists from 13 countries was re-
cently convened by UNAIDS to identify
ethical issues in AIDS vaccine trials (14).
The UNAIDS meeting raised many of the
ethical issues discussed here, as well as others
that must be considered in moving forward
with vaccine trials, including the question of
whether all ethical issues must be resolved
before efficacy trials may be initiated. It was
recognized that thoughtful people of good
will can disagree on ethical interpretations of
the guidelines and that most of the current
guidelines will be applicable in their present
form to the ethical questions of AIDS vac-
cine research.

Nevertheless, there are critical issues that
require that the current guidelines be recon-
sidered, clarified, strengthened, further elabo-
rated, or modified. In this context, UNAIDS
has commissioned working papers to provide
ethical, legal, and scientific background infor-
mation. A process of consultation is being ini-
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tiated with public health, science, ethical, and
community leadership in countries and re-
gions around the world that are involved in
HIV vaccine research, with the aim of devel-
oping a consensus on these issues.

It would be inappropriate in this article
to preempt in any way the findings of the
UNAIDS process, but some personal thoughts
on approaching the issues presented here
may be helpful. The Helsinki and CIOMS
guidelines have for decades been universally
respected and should not lightly be changed.
Nevertheless, they are living documents that
must evolve to encompass and provide guid-
ance for changing realities in global health.
[ believe that the guidelines stipulating the
best proven therapeutic method and reason-
able availability require clarification and
perhaps modification. One framework for
doing so might be to incorporate the basic
concept of the Charter of the World Health
Organization (WHO), which states that
“The enjoyment of the highest attainable
standard of health is one of the fundamental
rights of every human being without distinc-
tion of race, religion, political belief, eco-
nomic or social conditions.” Without chang-
ing the existing guidelines significantly, I be-
lieve it is possible and necessary to clarify
what is attainable for their implementation
in developing countries whose health care
resources are severely constrained. Further,
guidelines enjoining developing countries
from carrying out Phase 1 trials until they are
completed in developed countries are indeed
paternalistic or worse, and ought to be modi-
fied. The general qualification I would sug-
gest to ensure that trials are ethically carried
out and are not exploitative is that UNAIDS,
CIOMS, or WHO should provide indepen-
dent review of the protocols to ensure that
they are ethically and scientifically sound
and as safe as possible. [t is essential that re-
search of the highest attainable ethical stan-
dard be carried out, with due recognition of
the global needs and opportunities, burdens
and benefits, and resource constraints for in-
dividuals and countries.
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