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Introduction

A critical need in stemming the spread
of the HIV/AIDS pandemic is to expand the
range of methods that women can use for
the prevention of all sexually transmitted
infections," 2 including vaginal microbi-
cides.3'4 A number ofproducts have reached
the stage of advanced clinical trials to
assess their safety and efficacy in protecting
women from HIV infection.2 A major chal-
lenge is to design microbicide trials that are
"both scientifically rigorous and ethically
defensible."3

This paper discusses an issue that looms
large in the design of such trials: the provi-
sion of HIV prevention services to partici-
pants. Discussion first centers on why such
services are required and why they should
focus on the promotion of condom use. The
ethical and practical dilemmas raised by this
requirement are then described. Finally,
implications for the design and planning of
microbicide efficacy trials are explored.

The Ethical Imperatives

The most rigorous and reliable
approach to measuring the efficacy of a new
product, such as a microbicide, and obtain-
ing approval for its widespread distribution
is a randomized controlled trial (although
for various reasons, including ethical diffi-
culties, other designs may sometimes be
more appropriate5'6). Such trials should
include sufficient participants to have ade-
quate statistical power to measure the bene-
fits and any adverse effects of the experi-
mental product. Sample size depends on the
expected incidence of HIV infection in the
trial participants, on the predicted reduction
in incidence related to microbicide use, and
on other factors such as the retention and
compliance of trial participants.4 Trials of
this kind are often conducted in developing
countries, among women who are at particu-
larly high risk of heterosexually transmitted
HIV infection (e.g., sex workers, clients of
sexually transmitted disease clinics, and
partners of HIV-infected men).

Biomedical research involving human
subjects is guided by a number of basic ethi-
cal principles that are considered to be uni-
versally valid.7 According to the principles
of beneficence and nonmaleficence, investi-
gators have an obligation to maximize bene-

fits and to minimize risks for individuals
who agree to participate in a study. This
means that they have a duty to protect the
health and well-being of study participants
by providing them necessary health services.
In clinical research, all study participants
should be assured of the "most appropriate
currently established" interventions to deal
with the problem at hand.8 Investigators
must also be vigilant to ensure that individ-
uals avoid all possible harm that might arise
from their participation in the research. In
microbicide efficacy trials, there is therefore
an ethical mandate to provide services
known to reduce the risk of HIV infection
and accepted as the standard of care.

At present, male latex condoms are
widely available and generally considered to
be the most effective method, apart from
sexual abstinence, of preventing the hetero-
sexual transmission of HIV.9 It is therefore
generally recommended that, at the very
least, all participants in a microbicide trial be
given free supplies of condoms and be urged
to use both the vaginal product and a con-
dom during each act of intercourse.'0 (The
issue of female condoms has not yet been
raised in the context of microbicide trials.
Nonetheless, they would need to be offered
along with the male condom in areas where
they have been introduced and are available.)
Statistical techniques are use to measure the
protective effect of microbicides over and
above the protection provided by the use of
condoms alone.

The Investigator's Dilemma

These ethical imperatives place investi-
gators in a bind. The problem is that the pro-
vision ofHIV prevention services to both the
control and the experimental groups should
reduce the incidence of HIV infection. In
addition, high levels of condom use will
result in a small proportion of sex acts that
are protected by the microbicide alone (only
these sex acts can contribute to efficacy).
This will blunt the ability of the study to
assess the protective effect of the microbi-
cide. Investigators thus have a disincentive to
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provide services that will significantly
increase condom use and reduce HIV infec-
tions among trial participants.

A complicating factor is that partici-
pants are often sought among sex workers or
women from disadvantaged communities,
who are usually poor, are often exploited by
employers or other community members,
and have restricted access to health and
social services, particularly in developing
countries. Investigators are ethically bound
to protect vulnerable subjects, and they need
to pay particular attention to providing bene-
fits in exchange for participation and to
reducing heightened risks and burdens. "
The difficulty is that, on the one hand, pro-
viding extensive services to such popula-
tions may be an undue inducement to partic-
ipate in the trial.6'7 On the other hand,
conducting research among them without
attending to their basic health care and social
needs would only increase their exploitation.

The dilemma, then, is that of striking
the right balance between the need to protect
the rights and health of women at risk of
HIV and the need to meet demands of valid-
ity and efficiency6 in the testing of microbi-
cides. The available evidence regarding the
efficacy of existing candidate products is
inconclusive,2'6"12"13 and there has been a call
for further research. Basic rules must, of
course, be observed to protect research par-
ticipants. We must be careful, however, that
efficacy trials do not become impractical, or
else promising candidate microbicides will
remain untested and unavailable, thus delay-
ing for women access to these products that
they so urgently need.

At this time, there is no argument with
the ethical requirement to provide all trial
participants prevention and health services,
"within reasonable limits,"" to ensure that
they derive benefits from their participation
and are not exposed to undue coercion. The
questions posed are as follows: What is a
competent and acceptable package of ser-
vices that should be offered to trial partici-
pants? and How should this package be
developed? Some suggestions are offered
for addressing these questions.

Implications for the Provision of
Services to Trial Participants

What Condom Promotion Services
Should Be Considered?

Studies of the impact of interventions to
promote condom use among women at risk
of HIV infection, although scant,'4 indicate
that condom use can be increased under spe-
cific circumstances. In particular, interven-

tions among women exposed to extreme
risks of HIV infection, such as sex workers,
have resulted in an increased proportion of
commercial and casual sexual encounters in
which condoms are used.''-19 Essential ele-
ments of condom promotion efforts include
ready access to condoms and education and
training in HIV risk reduction strate-
gies.1420,21 Traiing in social and sexual com-
munication and assertiveness skills to deal
with difficult situations and persist with con-
dom use seems to be critical, particularly for
disadvantaged women.14202123 In addition, it
may be useful to include opportunities for
collective problem solving and peer support,
which can change peer norms about condom
use, and to specify workable condom negoti-
ation strategies.

All in all, studies indicate that interven-
tions incorporating these elements can result
in consistent condom use rates up to 60%.
These rates, however, are often much lower
despite intensive and sustained intervention
efforts. Repeatedly, male resistance to con-
dom use emerges as a major constraint that
interventions targeted at women cannot
break through. Furthermore, considerable
heterogeneity in condom use is found among
different types of sexual partnerships. In sta-
ble relationships, unprotected sex tends to be
the norm.24 Some interventions have suc-
cessfully reached beyond individual women
to their male partners, with high levels of
consistent condom use recorded in couples
in which both partners have been exposed to
HIV counseling and testing25,26 (in particular,
HIV-discordant couples27-29). These inter-
ventions, however, are not universally
applicable.'4 Ultimately, it is likely that
widespread and sustained HIV risk reduction
will be realized only if male involvement is
ensured and if the environmental, political,
and structural barriers to behavior change are
addressed223031 through community mobi-
lization, legal action, and social change.32-34

Contextual interventions need further
evaluation and may not be feasible or appro-
priate in the context of a randomized, con-
trolled trial of a microbicide. On the other
hand, an intervention that combines the pro-
motion and distribution of condoms, the pro-
vision of tailored AIDS education, and train-
ing in social and sexual assertiveness skills,
aimed at individual women or groups of
women who participate in the trial, is emi-
nently practical.

What Other HIVPrevention Services
Should Be Provided?

Provision of clinical services for sexu-

ally transmitted infections has a powerful
impact on HIV transmission, even in the

absence of any significant behavioral
change,35 and should therefore also be
required in microbicide efficacy trials. In
fact, many trials will include the incidence
of sexually transmitted infections as a
major outcome and will, as a result, involve
regular monitoring of the presence of these
infections. Because of their impact on HIV
transmission, there is a strong case for
offering treatments of sexually transmitted
infections and attendant counseling services
not just as part of monitoring activities but
on demand as well, as an additional service
to the trial participants.

Optimal management of sexually
transmitted infections also includes partner
management.36 Thus, any woman who is
found to have a sexually transmitted infec-
tion should be counseled about partner
management, and the required drugs and
counseling services should be provided to
partners whom she refers for treatment.
Other approaches to partner management,
such as contact tracing, may be recom-
mended at the study site and may have to
be considered as well.

What About the Care and Support of
Persons Living with HIVIAIDS?

HIV testing will usually be provided
prior to enrollment in the trial, since HIV-
seronegative women must be identified and
followed up to ascertain the incidence of
HIV infection. It has been pointed out that
inclusion of HIV-infected individuals may
be necessary to preserve the confidentiality
of HIV test results.'0 It may also be helpful
in that these women would contribute infor-
mation about the safety of the product and
its efficacy against sexually transmitted
infections other than HIV.io More women
will seroconvert after entry into the trial.
All trial participants with HIV infection
should be referred to services for essential
medical care and social and psychological
support. This raises a problem when appro-
priate services of this kind are not available
and the social environment discriminates
against persons living with HIV/AIDS.

Who Should Have Access to These
Services?

Elias and Heise3 have argued that
essential services such as condoms, HIV
education, and reproductive health care
should also be made available to women
who choose not to participate in the trial so

that women will not feel under pressure to

gain access to these scarce resources. One
approach might be to make some services
(such as condom distribution and clinical
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services for sexually transmitted infections)
available on a communitywide basis. The
pooling of resources and the economies of
scale might reduce costs.

Who Should Conduct the HIV
Prevention Activities?

A common approach is to have the
research staff conduct condom promotion
and other intervention activities while carry-
ing out other work required by the trial pro-
tocol, such as medical examinations or inter-
views to collect information on condom and
microbicide use. However, the investigators
and staff directly involved in the trial have a
potential conflict of interest, because the
trial requires HIV seroconversions (at least
in the control group), which would be
reduced with an effective background inter-
vention. This moral hazard must be resolved
and seen to be so by the broader community
of interested parties.

The primary HIV prevention services
should ideally be provided by staff who are
independent of those evaluating efficacy.
One approach is for the study organizers to
strengthen existing public or private sector
HIV prevention and care services and/or to
contract with a nongovernmental organiza-
tion serving the community. This offers
opportunities for enhancing community
involvement in the project and for develop-
ing local capacity for future intervention
activities.

How Long Should the Intervention Be
Continued?

Sustained and repeated interventions
are likely to lead to increased condom use
and greater risk reduction.'4"18 A difficult
issue concems the duration of the interven-
tion. Services provided to study participants
are often withdrawn on completion of the
research, sometimes leaving them in a
worse situation than before (if, for example,
they have learned to rely on condoms for
protection but condoms suddenly become
unavailable or unaffordable). Particularly if
the trial has been conducted among poor or
vulnerable populations, investigators and
funding agencies should consider their
moral responsibilities to preserve some ben-
efits for the participants in the longer term.
This provides another argument for work-
ing with local service organizations, which
may be able to take on responsibility for
continuing intervention activities after the
trial has been completed.

In addition, the ethical principle ofjus-
tice mandates that research participants not
be exposed to a disproportionate share of

the research risks without an equal share of
the benefits.7",37 Thus, if the microbicide is
demonstrated to be effective, the population
in which it was tested should have first pri-
ority to receive the product after safety and
efficacy have been established. This raises
many issues related to plans for product
approval, distribution, and cost reduction in
the country where the trial is conducted,
and these issues need thorough discussion
before the trial is initiated.3

How Does One Decide What Needs to
Be Done?

On the basis of the preceding, one
could identify some "standard care" HIV
prevention services that would incorporate
distribution of free condom supplies, provi-
sion of tailored AIDS education, training in
social and sexual communication and
assertiveness skills, and clinical services for
sexually transmitted infections. The trial
organizers should ensure that these supplies
and services are provided to all of the trial
participants without exception. One could
also identify other services that should be
provided, somehow or another, to the trial
participants, such as HIV care and support
services. At the very least, the trial organiz-
ers should liaise with an adequate, acces-
sible, and reliable source for these services
to which the trial participants (and, if
desired, their partners) could be referred.

While these general guidelines should
apply in all cases, the precise configuration
and intensity of services to be provided in
the context of a particular microbicide effi-
cacy trial is a question of judgment. Those
involved in planning the trial must strike a
balance between its ethical and scientific
demands. The investigators cannot compro-
mise their ethical obligation to provide trial
participants with established interventions
to reduce the risk of HIV. Cost and expedi-
ency alone are not sufficient justification for
inadequate or insincere efforts in this
regard. However, the investigators will
need to remind themselves that offering the
trial participants access to extensive ser-
vices that are not otherwise available to
them may be coercive in itself, especially
among vulnerable populations (unless these
services are offered to the entire community
from which the trial participants are drawn,
and for a prolonged period of time).

It is not feasible, nor is it appropriate,
for scientists who are planning a trial at a
particular site to attempt to address these
thorny issues on their own. Some steps
should be taken to facilitate a rational and
transparent decision-making process. First,
the investigators should seek guidance from

persons who have long experience in the
community and detailed knowledge about
its resources, interests, and concerns. They
should also consult with the prospective
subjects of the research and their represen-
tatives or advocates.6 The key role that this
kind of community consultation can play in
the planning, implementation, and interpre-
tation of intervention studies in the era of
HIV/AIDS has been repeatedly empha-
sized6'38 and will be particularly valuable in
solving the dilemmas posed by microbicide
trials.

Community representatives, when
engaged in a genuine partnership, can help
define a reasonable and acceptable package
of services for the women who participate in
the trial (including services to offer in diffi-
cult situations, such as unintended preg-
nancy in an HIV-infected woman) and will
recognize the need to keep the costs of this
package down. This is important to mini-
mize the inducement effect, to avoid raising
expectations that cannot later be met, and to
encourage the development of services that
can be sustained after the trial is over.
Beyond this, as pointed out by Melton et
al.,38 "the involvement of the community of
interest in the design of the research and the
interpretation of results is likely to increase
the richness of the research questions, the
validity of methods, the meaningfulness of
interpretations, and the speed and scope of
dissemination of results."

Second, the ethical review process for
the trial should include laypersons who can
represent the perspectives and values of the
community. As stated by the Council for
International Organizations of Medical Sci-
ences,8 "this is consistent with respect for
the culture, the dignity and self-reliance of
the community, and the aim of achieving
community members' full understanding of
the study." The involvement of a local or
national committee in reviewing the scien-
tific and ethical aspects of a trial is highly
desirable, even if it is not required in the
case of externally initiated and sponsored
studies. Finally, exploratory research using
qualitative methods may be very useful in
clarifying the needs of the community, in
formulating recruitment strategies and
informed consent procedures, and in devel-
oping interventions in preparation for a
field trial.39'40

Possible Consequencesfor
Measurement ofEfficacy

Studies of the impact ofHIV prevention
programs directed at women indicate that
substantial increases in condom use can be
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achieved but that this is a challenge. For
many reasons, including the fact that women
do not control the use of condoms, it is
apparent that correct and consistent condom
use is observed only among a minority of
individuals. Thus, women who are exposed
to extreme risks (e.g., sex workers and part-
ners of seropositive men) may continue to
suffer high HIV incidence rates, even if they
receive, on an individual basis, high-quality
and intensive condom promotion services.
For example, incidence rates of 3 to 5 per
100 person-years have been documented,
after a focused and intensive intervention,
among sex workers in India'6 and Zaire'8 and
among women attending antenatal and child
health clinics in Rwanda.25 In completed
microbicide efficacy trials in which trial par-
ticipants received condoms and repeated
HIV education, HIV incidence rates of up to
7 and 9 per 100 person-years have been
found among sex workers in Cameroon'3 and
among individuals in serodiscordant couples
in Zambia,4' respecfively.

The assumption that microbicide use
presents fewer constraints to women than
condom use is borne out by intervention
studies in which the use of microbicides (or
other female-controlled methods) is higher
than that of condoms when both products
are promoted together.41 44 Therefore, trials
in populations with high HIV incidence
rates in which the incidence rate is measur-
able after the introduction of additional
interventions will still be able to determine
the efficacy of microbicide use if the incre-
mental protection afforded by the use of the
product is large enough and a sufficient pro-
portion of sex acts are protected by the
microbicide alone. Clearly, however, the
more successful the interventions are in
increasing condom use rates and reducing
baseline HIV incidence rates, the more dif-
ficult it becomes to measure the incremental
reduction in HIV incidence that can be
attributed to microbicide use and the larger
the required sample size.3 Sample sizes
remain large even in situations of high HIV
incidence, and it is likely that the greatest
chance for success lies in the conduct of
multicenter, multisite studies.3

Conclusions

Efficacy trials of microbicides raise a
number of ethical and practical issues,
many of which are common to controlled
trials of other HIV preventive interventions
and are being raised with respect to ongoing
drug trials among HIV-infected pregnant
women45-47 and planned HIV vaccine
trials.48 This paper has discussed considera-

tions related to the selection and implemen-
tation ofHIV prevention services for partic-
ipants in microbicide efficacy trials. The
conclusion is that it should be possible to
meet the scientific standards of trials that
can answer the urgent questions posed
regarding the safety and efficacy of candi-
date microbicides and, at the same time, to
fulfill the ethical obligations of such trials
(although the basic conditions may be diffi-
cult to achieve in very vulnerable popula-
tions and/or in very disadvantaged settings).
However, the path ahead is narrow and
troublesome, and finding the way will
require "building a new consensus"6
through the concerted dialogue and action
of scientists, activists, and community
members. D
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