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Fo reword

IDS researchers are investigating new vaccines that would prevent infection
with HIV and reduce the spread of AIDS. Some have argued that product liabil-
ity concerns have discouraged investment in HIV vaccine research and devel-
opment. The purpose of this OTA background paper is to describe the current
state of development of HIV vaccines, and to discuss what is known about adverse reac-
tions that may occur. The background paper provides an overview of ethical issues that
arise in the conduct of HIV vaccine trials. The report also discusses alternatives to the
current product liability system to encourage the development of HIV vaccines and to

fairly compensate those who are harmed as a result of adverse reactions to the vaccine.

This background paper was prepared in response to a request from the Subcommittee
on Health of the House Ways and Means Committee. It is eleventh in OTA's series of
studies on HIV-related issues. The preceding papers in this series were:

Do Insects Transmit AIDS? (9/87),

AIDS and Health Insurance: An OTA Survey (2/88),

How Effective is AIDS Education? (6/88),

The Impact of AIDS on the Kaiser Permanente Medical Care Program (Northern
California Region) (7/88),

How Has Federal Research on AIDS/HIV Disease Contributed to

Other Fields? (4/90),

The Effectiveness of Drug Abuse Treatment: Implications for Controlling AIDS/HIV
Infection (9/90),

HIV in the Health Care Workplace (11/91),

The CDC'’s Case Definition of AIDS: Implications of the Proposed Revisions (8/92),
Difficult-to-reuse Needles for the Prevention of HIV Infection Among Injecting Drug
Abusers (10/92), and

External Review of the Federal Centers for Disease Control and Prevention’s HIV
Prevention Programs (9/94).

Other OTA reports addressing AIDS-related issues include:

Blood Policy and Technology (1/85),
Review of the Public Health Service’'s Response to AIDS

(technical memorandum, 1/85),

The Cost of AIDS and Other HIV Infections: Review of the Estimates
(staff paper, 5/87),

Medical Testing and Health Insurance (8/88),

Adolescent Health (11/91), and

The Continuing Challenge of Tuberculosis (9/93).
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Overview of
Findings and
Executive
Summary

OVERVIEW OF FINDINGS
[1 Potential and Risks of HIV Vaccines

Although the human immunodeficiency virus (HIV) that
causes acquired immunodeficiency syndrome (AIDS) is the
most intensively studied virus of all time, a successful preven-
tive vaccine lies at least several years ahead. In addition, we
have yet to define the immune response elements necessary for
protection from HIV infection.

HIV is endowed with an unusual set of capacities that enables
it to evade or manipulate normal immune responses. Because
of these unique capacities, a model for an effective HIV vac-
cine is much more complicated than the model for other vac-
cines.

More than 1,400 volunteers have participated in U.S. trials of
HIV vaccines since 1988. Most vaccinees have received enve-
lope-based vaccines (proteins present on the surface of the vi-
rus). Adverse reactions following immunization with HIV
vaccines have been minimal.

Of the more than 1,400 individuals who have participated in “Each of the
U.S. trials, 17 have become infected with HIV. There is no evi- ;
dence that the experimental vaccines increased susceptibility HIV vagcme
to HIV infection or increased the rate of disease progression in strategies
these individuals. may carry

A number of vaccines are being developed that use new strate-

gies, and each of these strategies may carry special risks. SpeCIaI risks.

|1



2| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

1. Vaccines usintjve vectorssuch as the vaccin- = In June 1994, the AIDS Research Advisory
ia virus shown to be attenuated in laboratory Committee (ARAC) of the National Institute of
animals, may prove to be inadequately atte- Allergy and Infectious Diseases (NIAID) rec-
nuated, producing the disease caused by the un- ommended that Phase Ill clinical trials with en-
attenuated vector: velope vaccines should not proceed in the

. Naked DNAvaccines have been shown to United States. Factors contributing to the deci-
create potent immune responses, but there are sion included scientific, political, and ethical
theoretical reasons to be concerned that they issues, and the significant level of scientific un-
might produce tumors or autoimmune diseases, certainty about the wisdom of immediate trials.

or be transmitted from mother to fetus.
. Although inactivated whole virusvaccines
have generally been successful in protecting

Phase | and Phase Il clinical trials of HIV vac-
cines will continue.

from infection with other viral diseases, it [] Ethical Issues in HIV Vaccine

would be difficult to assure that all HIV par-
ticles in such a vaccine were inactivated.

. Live attenuated virusaccines have also been
successful in protecting from other viral dis-
eases, but there is the potential for the viruses
to be inadequately attenuated, for an adequate-
ly attenuated viral vaccine to cause disease if
immunocompromised individuals, and for an
adequately attenuated virus to revert to viru-
lence. There is also concern that a live atte-
nuated HIV vaccine could induce tumors. .

A number ofsocial harms-ronmedical ad-
verse consequences—may result from vaccina-
tion:

. Vaccines may cause a false-positive HIV
screening test, making the diagnosis of HIV in-"
fection more difficult. This vaccine-induced
positivity on HIV screening tests may result in
discrimination against vaccine recipients in,
for example, military service, health insurance,
life insurance, employment, and travel.

. Participation in an HIV vaccine trial, in itself, =
may result in stigmatization, as others may as-
sume that all vaccine trial participants are
members of groups, such as injection drug us-
ers and men who have sex with men, who are
at increased risk for HIV infection.

. Vaccinees, relying on the protection afforded
by an experimental vaccine, may engage in be-
haviors that increase their risk for HIV infec-
tion.

Development

= Procedures must be in place to ensure the confi-

dential handling of research data, given the sen-
sitive nature of the information collected in the
trial.

Community involvement with the trial is im-
portant to ensure sensitivity to trial participants
concerns and to better protect the rights of trial
participants.

Pregnant women should not be excluded from
HIV vaccine trials because the efficacy of vac-

cines to prevent transmission of HIV from an

infected mother to her fetus can only be demon-
strated in pregnant women.

It may be ethically acceptable to recruit persons
who have little control over their ability to
avoid exposure to HIV, such as women whose
high-risk male partners refuse to wear con-
doms, because such persons may be targeted
for HIV vaccination, once it is approved.

Vaccine efficacy trials will target for enroll-
ment individuals from high-risk groups, many
of whom may be involved in illegal behaviors
(such as injection drug user, prostitution, and,
in certain jurisdictions, male-to-male sex).
These individuals may increase their risk of
detection as a result of trial participation. As-
surances of confidentiality are essential to en-
sure their participation.
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In addition to the general requirements for in-=
formed consent, potential subjects of HIV vac-
cine trials need to be informed of the potential
social harms of participation. .

Investigators have an ethical obligation to en-

Investigators have the ethical obligation to en-
sure that the trial does not interfere with other
health care or public health efforts.

To ensure fairness in the distribution of benefits
and burdens, the vaccine must be made avail-

sure that research subjects are counseled aboutable to the communities where trials were con-

avoidance of risk behaviors because some sub-
jects will be randomly assigned to receive pla-

cebo vaccine, there is no assurance that the ex-

perimental vaccine will be effective, and no .
vaccine is completely effective.
If potential subjects are to be screened for HIV

infection, there should be an informed consent
process for this screening, in addition to the in-

ducted. In poorer communities, this may re-
quire that the vaccine be made available either
at cost or free of charge.

Although vaccine sponsors have no legal ob-
ligation to provide compensation to subjects
for injuries incurred as a result of their partici-
pation, there is an ethical obligation to do so.

formed consent process for participation in the[] Liability and Compensation for Adverse

vaccine ftrial.

Investigators have an ethical obligation to pro-.
vide subjects with documentation of their trial
participation, and to make available sophisti-
cated tests necessary to distinguish vaccine-in-
duced false positivity from true HIV infection.

Trial participants should agree not to be tested
for HIV outside of the study; participant’s
knowledge of their assignment may bias study
results.

Vaccine trials also need to be conducted in de=
veloping countries because AIDS is a devastat-
ing problem in these countries, and because the
circulating strains in each part of the world dif-
fer, so that findings from vaccine trials in devel-
oped countries may not be generalizable to the
developing world.

Local representatives should be consulted at all
stages of vaccine trials in developing countries.
Both Western requirements and local require-
ments for informed consent must be met. Ef-
forts must be made to ensure that potential sub-
jects have an adequate understanding of the
study’s risks, and the importance of avoiding
risk behaviors in order to provide informed
consent, but potential subjects and investiga-
tors need not have a completely shared under-
standing of disease causation.

Reactions

Any system that limits compensation to inju-
ries from one specific cause, like an HIV vac-
cine, raises questions of fairness to people with
similar injuries from a different vaccine. A
compensation system limited to persons with
adverse reactions to an HIV vaccine invites the
guestion why people living with injuries from
other vaccines or from other causes should not
be compensated as well.

More companies are engaged in HIV vaccine
research than in research for any other type of
vaccine. Potential liability may have discour-
aged some companies, but it has not stopped
HIV vaccine development.

Some have argued that drug and vaccine mak-
ers should be exempt from liability because
their products confer significant benefits and
their designs and labeling are approved by the
Food and Drug Administration (FDA). Sup-
porters of liability argue that no exemption
should be granted because not all drugs provide
significant social benefits, and that manufac-
turers should be held to at least the same stan-
dards as manufacturers of ordinary consumer
goods because consumers are vulnerable to un-
detectable risks in pharmaceutical and biologi-
cal products.
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Physicians are more likely than vaccine

manufacturers to be the target of complaints
that patients were not informed of vaccine

risks. The “learned intermediary” rule permits

the maker of prescription drugs or vaccines to
warn only the prescribing physician, and not

the patient who receives the product. Physi-
cians have an independent legal obligation tq,
obtain their patients’ informed consent to im-

munization.

Although the legal basis for liability is the

same, both the likelihood of claims and the
probability that any such claims would succeed
in practice is far lower with respect to inves-
tigational vaccines than with marketed vac-
cines.

For a number of reasons, there has been little
concern about liability for adverse reactions to

therapeutic vaccines, in contrast to preventive
vaccines.

Liability claims based on low levels of effec-
tiveness have not been brought against existing
vaccines. The likelihood of success of a claim
of lack of effectiveness of an HIV vaccine is
speculative, but probably small as long as those
who take the vaccine are warned of its limited
efficacy and advised to take precautions against
exposure to HIV infection.

The likelihood of a successful claim of liability
for enhanced susceptibility to infection of dis- *
ease progression would depend upon whether
the manufacturer knew or should have known
that the vaccine was capable of causing the
reaction, and whether the plaintiff could prove
that the vaccine was the only cause of the reac-
tion in his or her case. .

Given the need for an HIV vaccine, it appears
unlikely that a manufacturer would be held re-
sponsible for distributing a vaccine with a risk
of development of cancer that could not be veri-
fied at the time it was released. .

The decision whether or not to invest in the de-
velopment of a vaccine depends on complex fi-
nancial considerations of a number of factors,
including the scientific obstacles to vaccine de-

and Legal Issues

velopment, the potential market for the vac-
cine, the price at which the vaccine could be
sold, and the potential liability for vaccines.

The major factor influencing vaccine develop-

ment is the expected return on investment or
profitability, and the major obstacles to devel-
oping an HIV vaccine are scientific.

Evidence that liability may deter some compa-
nies from developing an HIV vaccine comes
from anecdotal reports that several companies
interrupted HIV vaccine research or testing and
sought immunity from liability before they
would consider proceeding. Other factors,
however, including scientific problems with
the candidate vaccine, inadequate financing,
poor market predictions, patent problems, and
internal corporate restructuring, may also ex-
plain their decisions about whether to pursue
testing.

Nonrecombinant vaccines that use killed, inac-
tivated, or attenuated virus may be unappealing
to vaccine makers because of the consequences
of the failure of the manufacturing process to
inactivate a virus that could cause active infec-
tion. Companies may not wish to pursue a type
of vaccine that might produce HIV infection,
regardless of exposure to liability, especially if
they believe that they cannot eliminate the risk
of a manufacturing error.

Vaccine manufacturers are not likely to be re-
sponsible for harms resulting from the bigotry
of others. Physicians who administer HIV vac-
cines may be the more likely targets for any
claim that a vaccine recipient was not adequate-
ly warned about possible discrimination.

Preventive vaccines may be more susceptible
to claims of liability than most drugs and bio-
logics, primarily because they are used in large
numbers of healthy people. The rate of actual
liability, however, has been quite low.

Since liability is so rarely imposed for vac-

cines, the fear of liability may be more accu-
rately described as the fear of having to litigate
at all. Complaints about the litigation process,
however, are not limited to cases involving
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HIV vaccines, so that any alternative that is in-=
tended to remedy tort litigation’s inefficiencies
would have application beyond HIV vaccines.

Tort reform proposals have sought to change
the substantive grounds for liability, the proce-
dures or evidence used in litigation, or the
amount of compensation payable. Similar pro-
posals to reform the law of medical malpractice
and product liability have been the subject of
considerable debate. If considered for HIV vac-
cines, they may have to be considered for other
types of injuries.

Voluntary agreements between companies and
individuals to provide compensation for an ad-
verse reaction without the necessity of litiga-
tion reduce the time and expense of resolving
claims. Voluntary agreements are unlikely to
work well with new HIV vaccines, because the *
company and the vaccinee do not have the rela-
tionship necessary for contract, and because
there are likely to be substantial unresolved is-
sues about whether the injury was caused by the
vaccine.

Government-funded excess insurance would
limit the amount of financial exposure compa-
nies face from liability payments, but the pri- *
mary difficulties are in estimating the amount
of excess insurance needed for a new vaccine
and determining the amount of liability expen-
ditures that should be considered excessive for
manufacturers. In addition, an excess insurance
program might set a precedent for government
reinsurance of liability expenses for other types
of tort claims.

No-fault compensation programs eliminate the
need to prove negligence or legal responsibility
for injury, so that administrative costs can be
lower than those of litigation. No-fault com-
pensation systems that are limited to injuries
from a specific cause, like adverse reactions to
vaccines, require proof of causation, which is
often difficult, time-consuming, and expen-
sive, especially where the scientific evidence is
uncertain or conflicting. No-fault compensa-
tion programs also have the disadvantage of
treating one group of people differently from
others with similar injuries or needs. Also, no-
fault compensation systems may generate
more, rather than less, costs and typically com-
pensate more people than would recover com-
pensation in tort law.

The National Vaccine Injury Compensation
Program may provide a model for a no-fault
system of compensation for adverse reactions
to HIV vaccines. Adding HIV vaccines to the
program would expand its scope beyond chil-
dren’s vaccines, but it would also avoid the
need for creating a new administrative structure
to provide compensation.

By themselves, compensation programs cannot
guarantee that any vaccine is developed. Alter-
native methods of encouraging vaccine devel-
opment may be necessary, including tax incen-
tives, expedited FDA review, purchase
guarantees, expanded patent protection, and fa-
cilitation of collaborative efforts.

EXECUTIVE SUMMARY

Vaccine-related injuries could be compensated\IDS researchers are investigating new vaccines
through government disability insurance pro-that would prevent HIV infection and reduce the
grams. A more general expansion of disabilityspread of AIDS. Some have claimed that poten-
insurance to cover injuries regardless of caustally promising approaches to developing a vac-
avoids questions of justice to persons with inju-cine against HIV have been deferred due to con-
ries from other causes and the costs of such@rns about liability of vaccine manufacturers,
program would be more predictable than theand have urged legislation that would limit the [i-
costs of a program that compensates only thosability of manufacturers of HIV vaccines. This
injuries caused by new HIV vaccines. But astudy examines the current state of HIV vaccine
government disability insurance programdevelopment, the adverse reactions that may be
would be costly. associated with HIV vaccines, and proposals to re-
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form product liability to encourage the develop-the report reviews other factors that influence such
ment of an HIV vaccine. The findings of this studydecisions, such as the feasibility of identifying an
may be used in considering legislation that adeffective HIV vaccine and the attractiveness of the
dresses HIV vaccine liability, and also have im-potential market. Although there is little basis for
portant implications for the reform of product li- assuming that liability itself will halt HIV vaccine
ability in general. development, some highly risk-averse companies
The next three chapters address the medicamay avoid specific types of vaccine products that
ethical, and legal issues in the development anthey fear may induce severe adverse reactions.
marketing of an HIV vaccine. Chapter 2 addresse¥/hether such products should be encouraged de-
the potential safety problems that may emerg@ends upon their safety and effectiveness
from vaccines for the prevention of HIV infec- compared with available alternatives.
tion.1 The chapter reviews the biological basis for Liability’s effect on vaccine development does
development of a vaccine to prevent AIDS, thenot answer the question whether society should
difficulties that must be overcome in developinge€ndorse compensation for vaccine-related inju-
an effective HIV vaccine, and the unique featuregi€s, which may be desirable to achieve other so-
of the virus and disease it produces that elude vagial goals. For this reason, chapter 4 begins with a
cine control. The chapter also reviews the adverd@fief description of common reasons for compen-
events that have occurred to date in clinical trial$&ling injuries and assigning responsibility (li-

of HIV vaccines. The chapter explains the diffi- 2Pility) to different entities for paying compensa-

culties in predicting the types and rates of adversiion- Finally, the chapter summarizes several

reactions that may occur with HIV vaccines: thistYP€S Of compensation systems as a guide to issues

uncertainty has important implications for the de—that S_hOUId be copsu_ﬂered in any debate on the de-
rability of establishing a new compensation sys-

sign of a compensation scheme. The chapter cogém for HIV vaccine-related injuries
I ith a di ion of the importan r . - O .
cludes with a discussion of the important advers Appendix A provides a detailed technical dis-

social consequences of being vaccinated for HIV(':ussion of adverse reactions that may, in theory, be
Chapter 3 provides an overview of the basic . . Y, Y:
redicted to occur. These include late-occurring

ethical principles that guide human subjects rep ) ,
P P 9 ) rleactlons and rare adverse reactions that may not

search, and shows how these ethical issues ap ) .
to each stage of HIV vaccine development. ThFellzj)é detected until a_fteran HIVvaCC|_ne has been ap-
oved for marketing. The appendix also assesses

chapter discusses ethical issues in the design ﬁf .
clinical trials, selection of research subjects, thg1 e sirength of the _support for these potential
arms from HIV vaccines.

informed consent process, compensation for trial-
related injuries, and incorporation of HIV vac-
cines into clinical practice. The chapter also adPOTENTIAL FOR ADVERSE REACTIONS
dresses special ethical issues that arise in clinicdlO HIV VACCINES
trials in developing countries. ) ) )

Chapter 4 summarizes existing product liabil-Ll Role of Vaccines in Control of Disease
ity law and relevant literature on liability for vac- One way to control the spread of AIDS is to vacci-
cine-related injury and analyzes how that lawnate individuals against HIV infection. Vaccines
might apply to vaccines to prevent HIV infection have been credited with eliminating smallpox and
or progression to AIDS. To gauge how liability of reducing the number of cases of measles,
might affect the vaccine industry’s ability or will- mumps, rubella, diphtheria, pertussis, tetanus,
ingness to develop and market new HIV vaccinesand other infectious diseases. Vaccines consist of

1In this report, the term HIV will refer to human immunodeficiency virus type 1 (HIV-1), unless otherwise indicated.



Chapter 1  Overview of Findings and Executive Summary |7

a microorganism or its components, in a safé] Unique Features of HIV

form, which are administered to stimulate, Orajthough HIV is the most intensively studied vi-
“prime,” the body’s immune system to generates of gl time, a successful vaccine lies several
protective defenses specifically directed againStears ahead. Because of several unique features of
the microorganism. The portions of the microor-pyy; 3 model for an effective HIV vaccine is much
ganism that stimulate the body’s immune systenyore complicated than the model for contempo-
are cal!ed antigens. rary vaccines. HIV is endowed with an unusual set
The immune system has three response COMpg; capacities that enables it to evade or manipulate

nents: 1) antibody circulating in the bloodstreamy,rmal immune responses. These include the fol-
(humoral immunity); 2) a network of immune |gying:

white cells in the blood and tissues (cellular im- . _— _ _

munity); and 3) a specialized system of antibody' HIV is a “retrovirus” that integrates its genome

and immune cells located at mucous membranes M th“e human genome th’fough a process

(mucosal immunity), such as those covering the called. reverse transcription. Oncg t.hls hap-

surface of the vagina, anus, and penile urethra (the pens, It cannot be detected and eliminated by
o . . the immune system.

routes of sexual transmission of HIV infection).

Antibodies are produced by immune white cells® HIV is able to evade immune recognition

called B lymphocytes. Each antibody is antigen- through a process of rapid genetic mutation and

specific, and can neutralize virus particles that are Selection.

free in the circulation, but cannot inactivate viruss The virus selectively invades and can injure

that is located inside infected cells. Another type CD4+ lymphocytes and macrophages, the very

of white cell, the T lymphocyte, participates in  cells that play central roles in immune de-

cellular immunity. Among the types of T lympho-  fenses.

cytes are the CD4+ “helper” T lymphocytes, » The virus can spread through direct cell-to-cell

which are necessary for the development of ma- contact, avoiding immune activation.

ture functional lymphocytes, and the CD8+ “cyto- _

toxic” T lymphocytes, which can kill cells under-

going active viral infection.

Vaccines in use today follow only a few basic
designs. Most common are live attenuated vac-
cines, which are composed of a live virus or other
pathogenic organism that has been altered to re-
duce or eliminate its potential to produce disease.
Also common are inactivated virus vaccines,
which use virus that has been killed (i.e., rendered
unable to replicate). Two are protein subunit vac-
cines, which are composed of antigenic proteins
from the pathogenic organism. And one vaccine,
Hepatitis B, is prepared by recombinant bio-* HIV can be transmitted as free virus as well as
technology. The number of infectious agents for Virus inside cells; it is more difficult to block
which we have failed to develop a satisfactory the transmission of virus inside cells.
vaccine, however, is far greater than the number of Unlike other viral infections that are self-lim-
those that have been successful. ited, there are few, if any, instances of recovery

During the years of apparent clinical wellness
before the onset of HIV-related symptoms, the
virus continues to multiply to high concentra-

tions in lymphoid tissues of the body, and is si-
lently transmissible.

HIV is transmissible by three different routes
(through sexual contact with mucous mem-
branes, by direct inoculation into the blood-
stream, or by transfer from mother to fetus or
infant), which, in itself, can complicate the task
of developing a vaccine that mounts an effec-
tive immune blockade.
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from HIV infection to offer clues for under- tional Institute of Allergy and Infectious Diseases
standing the key immune response elementas the lead institute. The NIAID Division of AIDS
necessary for protection from the virus. (DAIDS) has created an AIDS Vaccine Clinical
= Primate models of human HIV infection have Trial Network (AVCTN), which has several com-
not yielded definitive guidance to the immunePonents. The AIDS Vaccine Evaluation Group
elements necessary for protection. (AVEG) includes six AIDS Vaccine Evaluation
Unit (AVEU) trial sites at university research cen-
ters. Each unit has an associated Community Ad-
Disease visory Board. Other AVCTN elements include a
) . _ L Central Immunology Laboratory, a Mucosal Im-
Animal models of infection historically have con- munology Laboratory, a Data Coordinating and

tributed to the development of vaccines by helpAnalysis Center, and a Data and Safety Monitor-
ing to define the immune responses associatelﬂg Board.

with control of infection, and to predict the behav- "3 4 process of testing a candidate vaccine in
ior of a candidate vaccine in man. The chimpanzegiyic4) trials is initiated by a sponsor, which pres-
is the only animal in which HIV will replicate. But oyq hreciinical data for review by the Food and
in the chimpanzee, the virus causes a minimal pebrug Administration’s Center for Biologicals,
sistent infection, waning over time, with no dis- Evaluation and Research (CBER). The FDA is
ease ma}nlfeséatlo_n:. Macaque monk;:yfs_ can bgjqq responsible for approval and oversight of ex-
come infected with simian immunodeticlency o imental protocols as vaccines progress through
virus (SIV), a retrovirus that is closely related t0jinica| trials. The AIDS Vaccine Selection Group
HIV. SIV-is h!ghly \_/lrfuler.lt 'T rr:jgcaques, and getermines whether a vaccine will be entered into
causes a persistent infection leading to an AIDSg, yo a1y funded AVEG trials. Other major partic-
I!ke syndrome within 6.to 24 months after 'nfec'ipants in HIV vaccine development include the
tion. Thus, the HIV/chimpanzee system models\5tional Cancer Institute, the Center for Disease
HIVinfection in humans_,, while the SIV/macgque Control and Prevention (CDC), vaccine manufac-
system parallels HIV disease progression in hufurers, the World Health Organization (WHO),
mans. and the Department of Defense, with capacities

There are examples of vacciné protection Og, yagearch, product development, and conduct of

partial protection in primates, largely under condi-;jinica) trials in the developed and developing
tions that are optimal for protection, but do no

. . . orld.
mirror typical conditions. Also, large doses of an- Promising candidate vaccines are selected for

t'bOd.y admlnlstered _to th? chw_npanzee IorOVIOIEinitial assessment ofimmune responses and safety
passive protectlontomfec_tlon WlthHIVforsev_er-in carefully monitored, randomized, controlled
al hours,_but no longer. L'V? attengated VacCiN€gials. The first phase (Phase I) of clinical trials of
S.hOV\.' a high level of protection against SIV Imcec'vaccine focuses on the safety and immunogenicity
"5% the vaccine. The Phase | protocol involves 25 to
€100 individuals at low risk for HIV infection, as-

signed to one or more experimental groups and to
. . a placebo group for comparison. If immune re-
[J Development and Clinical Evaluation of  gponses and safety warrant further studies, the

HIV Vaccines vaccine may undergo Phase Il trials involving up

The U.S. Public Health Service has established & several hundred individuals. Phase Il studies re-
program of basic science and clinical research tdine and enlarge on the database, may directly
ward the development of a safe and effective prezompare vaccine products or sequences, or may
ventive HIV vaccine. The effort is centered at thenclude individuals at higher risk of acquiring in-
National Institutes of Health (NIH), with the Na- fection.

[1 Animal Models of HIV Infection and

that may have inhibited the development of liv
attenuated HIV vaccines for human use.
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HIV vaccine sponsors have been, to a large ex- Envelope vaccines have induced neutralizing
tent, small biotechnology companies, private reantibody against strains of HIV that are homolo-
search institutions, and universities; some of thgous (identical) to strains used in vaccine prepara-
large pharmaceutical manufacturers in the Unitedion. The titers (concentrations) of antibody in-
States are not represented among vaccine spogiuced by envelope vaccines have been 5- to
sors. A number of considerations influence corpo40-fold lower than titers of antibody seen in HIV-
rate decisions to enter into the development of afhfected individuals, and have fallen rapidly after
HIV vaccine, including the opportunity costs of each vaccine dose. Heterologous (nonidentical)
vaccine development relative to development oktrains of HIV were neutralized less well, and
drugs, potential markets for HIV vaccines, thegirains of HIV that were recently isolated in the
scientific feasibility of vaccine development, andcommunity were entirely resistant to the vaccine.

the poten_tial for liability for adverse reactions to Envelope vaccines failed to generate cytotoxic T
HIV vaccines. Because of concerns about vaccin mphocyte responses (cellular immunity)

safety, manufacturers haye primarily pursued th Adverse reactions following immunization
development of HIV vaccines composed of envey, i envelope products have been minimal. Se-

lope protein_subunit_s, protein_s present on the_suﬁuential measurements of biochemical, blood,
face of the virus, which have inherently more IIm-and immune status, and kidney and liver function

ited immune capability, but have fewer Inheremtests have shown no significant vaccine-related

safety ”S.ks’ than vaccines composed of Nactlzhnormal findings. Importantly, there has been no
vated or live attenuated virus.

evidence of adverse effects on immune function.

. . Envelope vaccines that were combined with
[J Adverse Reactions to HIV Vaccines alum “adjuvant” (a substance used to enhance the
The standard of safety applied to preventive vacyaccine’s immunogenicity) were accompanied by
cines has been extremely high; even the rare ogocal reactions at the injection site, consisting of
currence of significant injuries to uninfected, mild pain, tenderness, redness, and swelling for 1
healthy individuals has been considered unaccep{o 2 days after injection_ Vaccinations with some
able. Despite the inherent potential for injury fromof the newer adjuvants were accompanied by tran-
vaccines, currently licensed vaccines have beegient moderate to severe local reactions and febrile
extremely safe, and have provided a highly costfjy-|ike illnesses for one to three days after injec-
effective method for disease prevention. tion in a number of recipients.

Initial approaches to HIV vaccines have con-  Tenvaccinees developed a rash to several prod-
centrated on gp120 and gp160, glycoproteins thajcts, and one also developed joint pain. A few in-
are present in the membrane or “envelope” of thgjividuals developed a positive antinuclear anti-
virus. Purified envelope proteins have been propody (ANA) test (which may at times be
duced using recombinant biotechnology. A secassociated with autoimmune disease, such as
ond method of immunization uses live vacciniarheumatoid arthritis). However, further testing
virus (derived from the strain used to preventuled out any vaccine-related diseases. Despite
smallpox) as a delivery “vector, which has beercareful screening and counseling, 14 pregnancies
genetically altered to express HIV gp160 on itsoccurred during these trials. There was no evi-
surface. From the initiation of the AVEG programdence of vaccine-related adverse events to the fe-
in 1988, more than 1,400 volunteers have particitus.
pated in trials. Twelve envelope-based vaccine The trials permitted comparison of the side ef-
products have been used, prepared by fivéects of an attenuated vaccinia/gp160 vector with
manufacturers, using three different strains othe commercial vaccinia virus strain used to pre-
HIV. vent smallpox. Reactions to the vaccine re-
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sembled those seen following classical smallpoxated. Although there is laboratory evidence of an
vaccination. There were no differences in the deincrease in growth of virus in cell cultures in the
velopment of pustules at the inoculation site, represence of antibodies from the serum of vacci-
gional lymph node swelling, or level of systemicnees, there is no evidence of enhancement with
symptoms. The vaccinia virus vector did not ap-SIV or HIV in primate experiments.
pear to be adequately attenuated and thus could There is concern that HIV vaccines have the po-
carry the risk of vaccinia complications known totential to cause autoimmunity (an immune reac-
occur with classical vaccination. With broad usetion against the bodies own tissues), because HIV
of an HIV vaccine, substitution of a more atte-shares several envelope proteins that are identical
nuated virus vector, such as canarypox, is preferae proteins on human tissues. For example, there
ble. is a similarity between one HIV envelope protein
As of May 1994, 10 neoplasms (tumors) wereregion and a normal human blood-type protein.
observed among participants in 9 vaccine triaAutoimmunity has not been observed among vac-
protocols. One of the neoplasms was benigrcine recipients to date, although in theory, autoim-
Cases of malignancy tended to occur among oldenune phenomena could first appear months to
participants. Analysis by the Data Safety andyears after vaccination.
Monitoring Board and an ad hoc expert committee

found no evidence that the neoplasms were linke] New Generation Vaccines: Implications
with any vaccine products. Because of the wide for Safety

variety of tumor types, it was judged to be b'0|og"Because of HIV's unique abilities to evade im-

cally implausible that the tumors had a causal rela- .
-Aally Imp . mune controls, all immune response elements
tionship to the vaccine.

To date, 12 of the 1,400 individuals in AVEG may need to be invoked to provide protection, in-

trials since 1988 have become infected with HIV.S'#S';%CZEQ?;?#L?? u?};)é’ciﬁzléutljas:n'mnrgvvng :at—
Of the 12 infected vaccinees, three received a pla- Y- 9

cebo vaccine, eight received an envelope proteiﬁg!eS may be needed_ to fulfill these_lmmune re-
vaccine, and one received a vaccinia/gp160 vadluirements for protection. Each vaccine formula-
cine. Five of the infected vaccinees received ond°n O Vzr'at'%n or': a formuladtlon |s.regarded asa
or two doses of vaccine, and only four infected’€W Product by the FDA and requires a separate
vaccinees received an adequate series of three g@luation. Each new approach may carry special

four doses. Three additional “breakthrough cases/SKkS, Some unique to that strategy. .
occurred in an intramural NIAID trial, and two Proteins that duplicate viral antigenic proteins

others occurred in non-NIAID trials, so that a totalMay be artificially synthesized. These “synthetic
of 17 infections have occurred in all HIV vaccine Peptides” have been shown to induce cytotoxic T
trials to date. Envelope vaccines of all participat/ymphocyte responses to SIV in macaques. In
ing manufacturers were involved. A number ofclinical trials, reactions to synthetic peptide vac-
breakthrough infections was to be expected betines have been benign.
cause some volunteers received placebo, some Vaccines using a number of vectors (e.g., cana-
volunteers had not completed a full dosage schedyPox virus, adenovirus, Salmonella, Shigella,
ule, and the protective efficacy of the vaccines beand attenuated poliovirus) are being studied.
ing tested is not known. These live vectors are better able to induce cyto-
Envelope vaccines, in themselves, cannotoxic T lymphocyte responses, and vectors that
cause HIV infection. The possibility that the vac-grow on body surfaces (e.g., adenovirus and Shi-
cine may increase susceptibility to HIV infection gella) are better able to induce mucosal immune
or may increase the rate of disease progression (@sponses to HIV. Live vectors, however, carry in-
phenomenon called “antibody-dependent enherent safety concerns. If they are inadequately or
hancement”) must be considered and investiunstably attenuated, they may produce the disease
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caused by the unattenuated vector. They may raponses. Second, even an adequately attenuated
sult in unwanted spread to contacts and the convirus may be virulent in individuals whose im-
munity at large. And even an adequately attemune system is impaired by immunosuppressive
nuated vector may cause disease in individualdrugs, cancers, or other causes.
with impaired immunity. Third, there is concern about the “stability” of
Some new vaccines are composed of “nakeéttenuation of the virus—the potential for an atte-
DNA,” pure viral genetic material. Persistent anti-nuated strain of virus to undergo genetic reversion
body and cytotoxic T lymphocyte responses havéo @ more virulent form during replication in the
been induced in laboratory animals immunized/accinee. Spread of the attenuated virus to con-
with naked DNA. The mechanisms leading to thdacts (secondary spread) provides the virus with
potent immune responses are not understoodither ppportunities to revert to virulence.
Concerns about naked DNA involve the theoretifourth, live attenuated HIV may induce tumors.
cal possibilities of tumor formation, production of Other retroviruses have been shown to produce tu-

autoimmune disease, or the transmission of DNANOTS, and in theory, the prolonged residence of an
to the fetus. attenuated HIV strain in humans could allow the

Development of inactivated whole virus VaC_production of tumors. There is recent evidence

cines against HIV was seriously considered in eaf’at HIV has a direct role in the etiology of some
ly deliberations. Although inactivated whole vi- 1-Cell lymphomas, a type of immune cell cancer.

rus vaccines have generally been successful in i )
protecting from infection with other viruses, this [} Social Harms as Adverse Reactions to
strategy has not been applied to HIV by vaccine HIV Vaccines
manufacturers because of inherent risks. The prindividuals may suffer social harms—non-medi-
mary concern with these vaccines is the difficultycal adverse consequences—as aresult of HIV vac-
in assuring inactivation of all HIV particles. Of cination. Vaccines may cause a “false-positive”
particular concern is whether cell cultures or aniscreening test for HIV infection. The false-posi-
mal models are sufficiently sensitive to detecttive tests from envelope vaccines can only be dis-
minimal amounts of residual live virus capable oftinguished from HIV infection by the Western blot
infecting humans. test, which is widely used to confirm the results of
Vaccines using live attenuated viruses havepositive screening tests. These false-positive
also been successful in protecting from other virascreening tests could potentially result in discrim-
diseases. Live attenuated vaccines are capable iofation against false-positive individuals, for ex-
inducing a vigorous and broad antibody responsemple, in eligibility for military service, employ-
as well as inducing cellular immunity and muco-ment, health or life insurance, or restriction of
sal immunity. Live attenuated SIV vaccines weretravel. Volunteers in NIAID-sponsored trials have
able to protect monkeys against challenge withieceived identification documents certifying their
large doses of virulent virus. In addition, the atteparticipation in these trials, although AVEG per-
nuated virus used in these vaccines was shown sonnel have had to provide validation of con-
be stable, not reverting to a virulent form over arfounding Western blot confirmatory tests. This
observation period of several years. problem may be greater with new generation vac-
However, there are a number of concerns abowines that include many more types of antigenic
the safety of attenuated viral vaccines. First, therproteins than are currently used, which may ren-
is the potential for the viruses used to be inadeder the Western blot tests incapable of distinguish-
quately attenuated, resulting in the induction ofing false-positive screening tests from HIV infec-
the disease that the vaccine was designed to priien. Reliance must then be placed on more
vent. By contrast, viruses that are overattenuateeixpensive and time-consuming polymerase chain
may not be able to induce protective immune rereaction (PCR) tests and viral cultures.
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Participation in an HIV vaccine trial, in itself, assessment of vaccine safety. Efficacy trials of
may engender social harms. Others may perceivdlV vaccines will be large, complex, lengthy, and
that trial participation implies that the volunteer isexpensive, involving several thousand volunteers
a member of a group at special risk for acquiringper experimental group. Trials will be conducted
HIV infection, resulting in stigmatization of that among groups with a high incidence of HIV infec-
volunteer. Furthermore, volunteers immunizedtion, such as injection drug users and men who
with one vaccine may be precluded from partici-have sex with men; members of these groups may
pation in clinical trials of subsequent, possiblyfeel disenfranchised and socially stigmatized, and
more effective, vaccines. Also, trial participants,may distrust government and scientific exper-
assuming that the vaccine protects them from inimentation.
fection, may increase their risk-taking behaviors. In anticipation of these large-scale efficacy
This may occur despite intensive counselingrials, preparatory studies involving several thou-
about the possibility of assignment to placebasand injection drug users and men who have sex
vaccine and about the unknown efficacy of the exwith men with high HIV incidence are under study

perimental vaccine. by the HIV Evaluation Network (HIVNET), spon-
sored by the NIAID, the CDC, and the National
[ Clinical Trials in HIV-Infected Institute of Drug Abuse. The purposes of these
Individuals trials are multiple: to study the social and cultural

. . actors affecting trial recruitment and retention; to
A number of vaccines to prevent transmission o

. ; easure the effect of trial participation, counsel-
?r#\;tZ?r?;I?fZ;gretcrt:r?sn?éziirnt)o r:é f%tgiior ggsgfjng, and unblinding on risk behaviors; to deter-
9 mine the basis for attitudes toward vaccine accept-

oped. Although pregnancy ha(.j _been_a cause f%{nce; to develop educational strategies and
exclusion from Phase | and Il clinical trials of HIV

vaccines, Phase | clinical trials of HIV envelopeConsent forms appropriate to the groups that will

. . i . be targeted; and to study the dynamics of trial ac-
vaccines, involving 23 mfecteq pregnant W(.)menbeptance and feasibility. Information derived
are now in progress. Such trials are specmcaII;f om such studies will help to prepare for full-

de5|gned 'to study sgfety "’?“d pqss@le efﬂpacy 0icale HIV vaccine efficacy trials in the United
vaccines in prevention of infection in the infant.

- . States.
No significant vaccine-related adverse events L
A number of criteria may be used to select vac-

have occurred in the mothers or in the 20 infants. . ! o .
. Cine candidates for Phase lll efficacy trials: 1) evi-
that have been delivered thus far.

X . n f the vaccine’s saf nd immunogenici
A number of vaccines are being developed téje ce of the vaccine’s safety and unogenicity

treat individuals with established HIV infection. masgﬁzet:)air;%&heashei) ILU;IS; 521)1 ;?;nibéhttﬁg:sth;
Approximately 35 Phase | and Phase Il trials ot\é 9

. . . - broadly reactive antibody capable of neutralizing
therapeutic HIV vaccines are being conducted in,, _. rculating in th o he abili
the United States and abroad. Thus far, there hstralns cwcg atlng_lnt € commun_lty, 3) the ability

. ' . the vaccine to induce cytotoxic T lymphocyte
been no clear evidence that these vaccines ha\r/g

. .7 Uresponses; 4) evidence of vaccine protection in
delayed or prevented disease progression in in- . T
fectgd indivﬁjuals. Conversely R[hegre s no evi_prlmate models. Because of the scientific uncer-

dence that these vaccines have accelerated or etﬁl—nty’ the relative emphasis given to each of these

hanced HIV infection in vaccinees Chieria have varied.
' Two vaccines, Biocine SF2 with MF59 and Ge-

) ) nentech MN with alum adjuvant, have completed
[J Phase Ill Efficacy Trials Phase Il efficacy trials. In June 1994, the NIAIDS
The purpose of Phase Il efficacy trials of HIV AIDS Subcommittee and the AIDS Research Ad-
vaccine is to determine its capability to protectvisory Committee recommended that Phase Il
against infection, and to provide a more definitiveclinical trials with the envelope vaccines should
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not proceed in the United States at this time. Fadeal principles: beneficence, respect for autono-
tors contributing to the decision included scientif-my, and justice.
ic, political, and ethical issues, as well as the sig- The principle ofbeneficenceaddresses one’s
nificant level of scientific uncertainty about the obligations toward the well being of others. In
wisdom of immediate efficacy trials. Phase | andclinical research, beneficence requires that the
Phase Il clinical trials of HIV vaccines, however, welfare of research subjects be protected. In vac-
will continue. New products recently entered intocine trials, the investigators and vaccine sponsors
Phase | trials or in preclinical testing are designedre responsible for protecting research subjects
to increase and improve the quality of the protecfrom undue or excessive risks, and this responsi-
tive immune response to the vaccine. Additionabijlity cannot be avoided merely by informing sub-
vaccines should be available for consideration fofects of those risks. There are certain risks that are
Phase Il trials within two to three years. too great for any altruistic volunteer to consent to,
Long-term followup of large numbers of vac- regardless of whether the volunteer understands
cine trial participants and controls allows for sur-the risks. In clinical trials, an external review

veillance of events that are infrequent or occur afhoard determines whether the risks of the trial are

ter an interval of years. The trial participantSexcessive.

constitute prospectively defined cohorts that are Respect for autonomy obligates/estigators

not easily duplicated once controlled efficacyto recognize research subjects as individuals who

trials are completed. Vaccinated cohorts from effihave the right to make their own decisions. The

cacy trials could be compared with unvaccinate@octrine of informed consent is derived from this

cohorts currently under epidemiologic and viro-principle.

logic surveillance. Provision for long-term fol-  Justicerequires fairness in the distribution of

lowup should be an integral part of trial efficacybenefits and burdens. In research, this requires

design to allow surveillance for adverse eventsthat no individuals or groups bear a disproportion-

such as enhanced infection, autoimmune diseasete share of the risks of research without justifica-

tumors, or reversion to virulence. tion, and that all groups have equal access to the
The NIAID and U.S. military are working with benefits of research participation.

governments in the Americas, Africa, and Asia to

establish sites for HIV vaccine trials. Trials of [] Design of Clinical Trials

HIV vaccine in developing countries provide op-|, gesigning clinical trials of HIV vaccines, a

portunities to study diverse population groups iy mper of ethical issues should be addressed.
highly endemic areas, including heterosexual angrs; - investigators should determine whether a
maternal-fetal transmission of HIV and a variety5ndomized trial is ethical. Random assignment to
of cultural and health settings, and to test vaccinegy experimental intervention is ethical only in
targeting a multiplicity of HIV subtypes. cases of “clinical equipoise’—that is, where there
is a lack of consensus in the medical or scientific
ETHICAL ISSUES IN HIV VACCINE TRIALS community about whether the experimental inter-

Ethical issues arise in all stages of vaccine devel€ntion is beneficial. Itis not ethical to randomly

opment and marketing. A prophylactic vaccine for2SSign research subjects to vaccine and placebo
HIV infection raises some unique ethical issues.CONtrol groups if there is consensus that the exper-

imental vaccine is effective. Given the serious
L . consequences of erroneous vaccine research find-
[ Principles of Research Ethics ings, it is also unethical to base conclusions about
All biomedical research should be conducted in aaccine efficacy on nonrandomized studies, be-
manner that seeks not to violate three primary etreause of the risk of bias. Thus, it is ethical to con-
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duct randomized clinical trials to determine Fourth, community involvement in the trial is
whether a vaccine is effective, but not to providémportant. A community board, usually com-
confirmatory data. posed of trial participants, meets with investiga-
Second, investigators have an ethical obligators periodically throughout the course of the trial
tion to ensure that research subjects are counseltmdiscuss plans, to review progress, and to make
about avoidance of risk behaviors. Behaviorarecommendations to the investigators. The com-
counseling is ethically required in HIV vaccine munity board can serve as a liaison between re-
trials because some subjects will be assigned tgearch subjects and investigators, and can help en-
placebo vaccine, because there is no assuransaere that the rights of research subjects are
that the experimental vaccine will be effective,protected. The research subjects’ resultant greater
and because no vaccine is completely efficaciousnvolvement with and “ownership” of the research
Also, it would be good to give research subjectzould improve retention and compliance.
some benefit in return for participation, if it can be
provit_jed at not at too great an expense. 0] Sample Selection
Third, procedures should be in place to ensure ) i
the confidential handling of research data. ProtecXeSearch ethics has been concerned with protect-
tion of confidentiality is important in any clinical N9 vulnerable populations from being enrolled in
research, but especially in HIV-related researchUman subjects research without their (or their
because of the sensitive nature of the informatioguardian’s) knowledge and without adequate jus-
being collected. A number of practical measuredification for their specific inclusion. More recent-
should be taken to better ensure that confidentialy: there has also been a concern that vulnerable
ity is maintained: each research subject should bRopulations not be denied the benefit of participa-
assigned a unique identification number to bdion in research.
used, instead of full names, for labeling written Vulnerable” populations are those that are un-
forms, specimens, and any other informatiorgble to provide valid informed consent, either be-
about the subject; all research data should be kep@use they do not have the mental capacity to pro-
in locked storage cabinets or computer files withvide consent (such as children or the mentally ill),
restricted access; only a select group of investigaer because they may not be able to provide consent
tors should be allowed access to the “master keyoluntarily (such as prisoners or patients who are
that links subjects’ names to their unique identifi-in a dependent relationship with the investigator).
ers; all research staff should be educated in proc&uch vulnerable populations should only be in-
dures that ensure the protection of research subtuded if they will contribute knowledge that can-
jects’ confidentiality. not be obtained from studying other, less vulner-
Vaccine sponsors should pay for all trial-relatedable populations, and if the members of the
medical procedures. Patient confidentiality mayulnerable population (or their guardians) believe
be threatened if investigators are allowed to bilthat the research will be beneficial.
the subject’s insurer for medical procedures re- Until recently, pregnant women have been ex-
lated to the trial. cluded from trials of HIV vaccines because of con-
Research subjects should be assured that thegrns about harm to the fetus. However, the effica-
may have access to their own files upon compleey of vaccines to prevent transmission of HIV
tion of the trial, and that they may obtain docu-from an infected mother to her fetus can only be
mentation of their trial participation, even yearsdemonstrated in pregnant women. Three clinical
later, if they need to demonstrate, for exampletrials of vaccines to prevent maternal-fetal HIV
that the experimental vaccine was the source of ansmission have now enrolled infected pregnant
positive HIV antibody test. women.
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Certain populations targeted for vaccine trialsspective research subjects should be given the fol-
may be considered vulnerable, not because thdgwing information: a statement that explains that
are unable to provide consent, but because thdfiey are being asked to participate in research, not
may be at greater risk of social harms as a result afinical care; the purpose of the research; the rea-
their trial participation. Persons involved in ille- son why they were selected; all procedures that are
gal behaviors (such as injection drug user, prosequired, including the location, duration, and fre-
titution, and, in certain jurisdictions, male-to- quency of study visits; a description of foresee-
male sex) may increase their risk of detection as able risks; the alternatives to the experimental in-
consequence of trial participation. At the samdervention; a description about how confidentia-
time, it is important to include members of thesdity will be maintained; whether there will be com-
groups in HIV vaccine trials, given the higher in- pensation for injuries resulting from trial partici-
cidence of HIV infection in these groups, and giv-pation; information about who to contact for ques-
en that members of these groups would be candiions or problems; and a declaration that the
dates for a vaccine once it is approved. Measuresibjects have both the right not to participate and
to protect their confidentiality are important to en-to cease their participation at any time.
sure their participation. In addition to these general requirements, there

Members of racial minority groups are moreare a number of special requirements for informed
highly represented among populations at inconsentin HIV vaccine trials. If potential subjects
creased risk of HIV infection, so they are moreare to be screened for HIV infection, they must
likely to participate in HIV vaccine trials. Mem- provide informed consent for this screening. This
bers of racial minority groups may be less trustfuis in addition to the informed consent that they
of investigators, given the history of abuses of mimust provide for participation in the trial. The in-
norities in research, such as in the Tuskegee sypHPrmed consent process for HIV testing of poten-
lis study. Community boards should be estabtial research subjects should include the pre- and
lished to ensure that minority group participants’Post-test counseling, as is required for HIV testing

needs are addressed and that investigators are séhother contexts, and referrals should be made
sitive to cultural concerns. available for those who test positive for HIV.

Potential subjects of HIV vaccine trials need to

be informed of the following:
[J Informed Consent g

Rooted in the principle of respect for autonomy is
the ethical obligation on the part of investigators
to obtain informed consent from prospective re-
search subjects. Federal law requires that all feder-
ally funded research be approved by external re-
view boards, which have the responsibility to cine to protect research subiects from HIV in-
ensure that investigators have obtained informed 1o )

: LT fection.
consent. Virtually all academic institutions re- _ _ _
quire that all research involving human subjects” Receipt of the experimental vaccine may com-
(not just that which is federally funded) secure Plicate the diagnosis of HIV, because vaccinees
such approval. may falsely test positive on conventional HIV
following: 1) prospective subjects must be pro- Sure that more sophisticated tests are available
vided with information relevant to their decision  t0 distinguish vaccine-induced positivity from
about participation; 2) they must understand that true HIV infection.
information; 3) they must provide consent volun-= Trial participants should not be tested for HIV
tarily; 4) their consent must be documented. Pro- outside of the study, since knowledge of their

The experimental vaccine has not been demon-
strated to be effective, and itis unlikely that any
HIV vaccine will be completely effective. In
addition, the subject may be randomly assigned
to a placebo vaccine. Compensation will not be
provided for failure of the experimental vac-
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assignment could bias the study’s results. Theis illiterate, investigators must provide informa-
should also be told that investigators haveion orally, using the local language or dialect.
made arrangements to provide trial participants In some societies, broad understandings about
with HIV testing, should they wish to be tested.disease causation are completely different than

= Social harms may result from testing positive'Vestern understandings. Potential subjects and
on an HIV screening test, such as problemdvestigators need not have a completely shared
with health or life insurance, employment, mil- understanding of disease causation, so long as no
itary service, and travel. All subjects will be harmful consequences are likely to ensue.

provided with documentation of their trial par- N developing countries, there may not be avail-
ticipation. able the more sophisticated tests that are necessary

to distinguish vaccine-induced positivity from
true HIV infection. In that case, investigators have

. o he responsibility to make these sophisticated
tors also have the ethical obligation throughou . : -

. : . : . tests available to trial participants, should they
the trial to provide subjects with any other in-

. . : . , heed them.
formation that might influence the subjects . . L
. . g . : Investigators also have the ethical obligation to
continued willingness to participate in the trial.

ensure that the trial does not interfere with other
. C . . health care or public health efforts. Finally, inves-
[ Vaccine Trials in Developing Countries tigators and vaccine sponsors have an ethical ob-
Vaccine trials need to also be conducted in develigation to make vaccine available to the commu-
oping countries because AIDS is a devastatingities where the trial was conducted; to ensure that
problem in these countries, and because the circyaccine is available to members of poor commu-
lating HIV strains differ in each part of the world, nities, they may have to provide it either at cost or
so that findings from vaccine trials in developedfree of charge.

countries may not be generalizable to developing

countries. Local representative should be conf Compensation for Adverse Reactions

sulted at all stages of vaccine trials in developingl.here is general agreement that, although vaccine

countries. X X .
i . .. sponsors and investigators have no legal obliga-
Questions have been raised about whether it fon to provide compensation to subjects for inju-

gthlcally acceptable. to recruit persons who haV'?ies incurred as a result of participation, there is an
little control over their ability to avoid exposure to

h h I ¢ ethical obligation to do so. If compensation will
gly&ezurccoﬁzxg]gzx gs;g;g ehgz\?vrg:/irrs r:]eassﬁot be provided', this should be explained to sub-
S ' » MAY B& s as part of informed consent.

targeted for vaccination, once an HIV vaccine i
approved. . L

In developing countries, both local and West-1 Incorporating an HIV Vaccine into
ern requirements for informed consent should be Clinical Practice
met. In some societies, permission for trial particiin considering whether to incorporate a partially
pation is granted by some individual other than theffective HIV vaccine into clinical practice, one
potential research subject, such as a communitshould consider whether the benefits of a partially
leader or the female subject’s husband. This doexffective vaccine are outweighed by the harmful
not abrogate the responsibility of the investigatoincrease in risk behaviors that may result in re-
to obtain consent from the potential subject asiance on the vaccine.
well. Less rigorous standards of informed consent

Potential subjects should have an adequate uate applied to clinical practice, even though the
derstanding of the study and its risks in order t@wonsequences of vaccination are just as important.
provide informed consent. If the potential subjectThere is no requirement for signed written con-

= Anyone who participates in an HIV vaccine
trial risks being socially stigmatized. Investiga-
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sent, except for certain types of medical interven- Tort liability for adverse reactions to vaccines
tions, typically surgery and uncommon proce-has been justified as a reasonable method of com-
dures. For public health interventions, thepensating people who are injured from specific
requirements for informed consent have been limeauses, but more commonly as providing a deter-
ited (although the requirements for informed con+ent to creating products that pose unreasonable
sent for HIV screening is an exception). The riskrisks of injury to others. Compensation and liabil-
that confidentiality will be breached in the clinical ity for injury appear to be linked in policy discus-
setting is greater, because insurance companisgons of vaccine-related injury because of a gener-
and other outside parties have access to patiental sense that injured vaccine recipients deserve
medical information. compensation, but that vaccine producers should
not be responsible for paying compensation for all

LIABILITY AND COMPENSATION FOR the injuries that occur.

ADVERSE REACTIONS Social Goals of Allocating Responsibility for
- . Injury
U ReSF)O“S'b”_'W for Injury and If injury compensation is desirable or morally re-
Compensation quired, responsibility for providing compensation

With every injury, the question arises whether itsnay be allocated to the vaccine manufacturer, the
financial losses should be shifted to someone elsgerson who prescribed or administered the vac-
and if so, to whom. Although the injured personcine, the government, or some other party, de-
inevitably bears the physical and emotional conpending upon the goals to be achieved. Any of the
sequences of injury, financial losses may be eifollowing might serve as goals for allocating re-
ther: 1) left where they lie, with the injured person sponsibility for adverse reactions to a future HIV
or 2) transferred, in whole or in part, to someone&accine to different parties:

else by requiring that party to compensate the int . The development of an effective vaccine to pre-
jured person. There are no other options; the yent HIV infection or AIDS.

losses do not disappear. The threshold questiop, The marketing and distribution of an HIV vac-

therefore, is whether it is necessary or desirable to cine.

compensate people who incur particular injuriesg. The marketing and distribution of an HIV vac-
cine at a reasonable cost to users.

Reasons for Compensating |njuries 4. The use of HIV vaccine to prevent HIV infec-

Arguments for and against compensating people tion or progression to AIDS.

who are injured have been based on economi®; Compensating persons injured as a result of
ethical, and social policy grounds. Economic ar- vaccination with an HIV vaccine. _
guments tend to focus on total social costs of |nju6 MInImIZIng the total social cost of HIV vaccine
ries and do not necessarily justify compensation development, marketing, and injury com-
for all injuries. Whether society believes it has a P€nsation.

moral obligation to ensure that injured persons aré- Minimizing the total costs of HIV infection, in-
Compensated may depend upon hOW Soc|ety per_ Cluding prevention and tl’ansaction COSts.
ceives the injured person. In different circum- None of these goals can be achieved solely by
stances, compensation can be: 1) morally reassigning responsibility (or liability) for injuries.
quired, because not providing it is unjust; 2)Rather, by assigning responsibility to different
morally desirable, but not morally required; or 3)parties, society may encourage or discourage
not morally required and possibly unjust. Com-progress toward specific goals. The choice of sys-
pensation has also been viewed as a pragmatiem depends upon the goals to be achieved by li-
means to provide for people in need. ability and compensation and how alternative sys-



18| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

tems affect the achievement of other importanabout how to produce an immune response in hu-
goals, such as prevention of disease, deterrencemian beings that would protect against infection or
injury-producing products and activities, and thedevelopment of disease to be assured than an ef-
just distribution of resources. fective vaccine can be produced in the foreseeable
Systems that satisfy one goal may underminéuture. The National Institute of Allergy and In-
another. For example, a system that minimized th&ectious Disease’s decision in June 1994 not to
costs of compensation to vaccine makers mighproceed with large Phase lll field trials of the lead-
encourage vaccine development, but also redudsg candidates, for lack of adequate promise of ef-
incentives to limit potential safety risks. A systemfectiveness, is indicative of the difficulty of sur-
that required vaccine makers to provide generougounting scientific and technical obstacles.
financial assistance might achieve the goal of eq-
uitable compensation, but might be too expensivegtential Market for HIV Vaccines

for many companies that society, for other reays scientific obstacles can be overcome and an HIV
sons, wishes to attract to vaccine deveI(_)p_r_nent. Faccine appears technically feasible, the major
government were to assume responsibility fofactor influencing vaccine development is its ex-
compensation, the cost to government might copected return on investment or profitability. Prof-
flict with other societal goals to minimize govern- itability depends on the size of the market for an
ment expenditures or to fund other important proH)v vaccine and the price at which it can be sold.
grams. Any system that limits compensation toaithough the worldwide population at risk for
injuries from one specific cause, like an HIV vac-H|v infection numbers in the millions, the rele-
cine, raises questions of fairness to people witant market for HIV vaccine sales consists of pay-
similar injuries from a different cause. A com- ing purchasers: individuals who can pay for vac-
pensation system limited to persons with adverseination either out-of-pocket or with insurance
reactions to an HIV vaccine invites the questionand government agencies that purchase vaccine
why people living with HIV infection or AIDS or for distribution to individuals.

other serious illnesses or injuries should not be Not everyone in the potential market may be

compensated as well. willing to buy an HIV vaccine, either because they
do not wish to be vaccinated or because they can-
[] Potential Deterrents to HIV Vaccine not afford the market price. The United States may

be the most profitable market for HIV vaccines.

Development . ) : .
) P ) . ) ) The prices at which vaccines can be sold are lim-
Companies in private industry necessarily mak‘?ted in many foreign countries, either by govern-

choices about what products to make. Becausg et requlation or competition from foreign vac-
new biologic products requweasubstantlalmvest—cine makers who may receive government

ment of both time and money, choices may haV@ubsidies. Many developing countries have se-

long-term consequences for a company’s prOde}erely limited budgets for vaccine purchases and

line. Thus, the decision whether or not to invest Ny e unable to pay in the hard currency demanded
the production facilities and equipment, as well ag, most transnational sales. A disproportionate

human expertise, necessary to produce an H umber of people at risk for HIV infection are un-

vacciné 1s a c_ompllcated 'busmes_s deqsm_n ble to pay for vaccination and are not likely to ob-
Wh".:h compgnles_must weigh the financial rISkStain vaccines without government assistance.
against the financial rewards. Government purchasers, however, may demand

substantial discounts from market prices, as the
Scientific Obstacles U.S. federal government does for pediatric vac-
The major obstacles to developing an HIV vaccineines, which limits the potential revenues from
are scientific. Unfortunately, too little is known vaccine sales.



Chapter 1  Overview of Findings and Executive Summary | 19

Potential Liability opment and testing is encouraging. More compa-
An HIV vaccine would have considerable appeahies are engaged in HIV vaccine research than in
to companies that believe that market demand willesearch for any other type of vaccine. Potential li-
be strong, the price will not be regulated, and user@bility may have concerned a few companies, but
would pay the price. HIV vaccine developmentit is not likely to stop HIV vaccine development.
may appear unattractive to companies that per-
ceive any of these factors to be absent. Liability] Tort Liability for Adverse Reactions to
for vaccine-related injuries may affect the profit-  \/accines
ability of vaccines. If the financial costs of defend-
ing and paying expected liability claims are pre-Principles of Strict Liability and Negligence
dicted to be too large a proportion of expected-ike manufacturers of all products, vaccine mak-
revenues, then companies are likely to pursu€rs are responsible under state law for personal in-
more profitable lines of product development.juries caused by their own negligence or by a de-
Thus, liability may influence decisions aboutfect in their products. Negligence is conduct by
whether to develop a specific product, but it isthe manufacturer that deviates from standards of
weighed with other factors. If scientific and finan- acceptable conduct adhered to by the ordinary
cial factors argue against pursuing HIV vaccinemanufacturer of similar products and that causes
development, it is unlikely that changes in liabil- harm to the product user. Strict liability holds the
ity can outweigh them. seller (including a manufacturer) responsible for
The evidence that liability may deter somePhysical harm caused by a product that is in a de-
Companies from deve|oping an HIV Vaccinefective condition unreasonably dangerous to the
comes from anecdotal reports that several comp&iSer. As a practical matter, most people claiming
nies interrupted HIV vaccine research or testing/accine-related injury assert several causes of ac-
and sought immunity from liability before they tion to avoid losing their claim because of a tech-
would consider proceeding_ Other factors, how.nica.l characterization. Thus, the distinction pl’i-
ever, including scientific problems with the candi-marily determines the success of a specific cause
date vaccine, inadequate financing, poor marké@f action, rather than whether a claim is brought
predictions, patent problems, and internal corpoat all.
rate restructuring, may have influenced their deci-
sions about whether to pursue testing. One conProduct defects
pany later developed a new candidate HIVTraditionally, product defects have been divided
vaccine. Another proceeded with testing after allinto three categories: 1) manufacturing defects, 2)
A third attempted to test its preventive vaccinedesign defects, and 3) errors or omissions in warn-
candidate in a single location but enrolled onlyings accompanying the product. Concern about li-
two subjects before the trial was closed after aboubility for vaccine-related injuries tends to focus
a year. The same company actively pursued testaore on strict liability for design defects and inad-
of a therapeutic vaccine. At the same time, otheequate warnings, and less, if at all, on liability for
companies developed and tested their candidateegligence or strict liability for manufacturing er-
vaccines without raising liability concerns. Al- rors. Critics of the former two causes of action ar-
most 30 candidate vaccines have been in clinicajue that drug and vaccine makers should be ex-
trials. empt from liability because their products confer
In summary, decisions about whether to develsignificant benefits and their designs and labeling
op an HIV vaccine, or any other product, entailare approved by the FDA. Supporters of liability
predictions about its scientific, technical, and fi-argue that no exemption should be granted be-
nancial feasibility and profitability compared cause not all drugs provide significant social
with alternative investments. However, the num-benefits, and that manufacturers should be held to
ber of companies engaged in HIV vaccine develat least the same standards as manufacturers of or-
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dinary consumer goods because consumers ax@ccine Injury Act of 1986 barred any cause of ac-
vulnerable to undetectable risks in pharmaceuticalon for a manufacturer’s failure to warn a recipi-
and biological products. Courts have upheld botlent (or a recipient’s parent or guardian) about the

positions. risks of a childhood vaccine covered by the com-
pensation program. It also created a rebuttable
Design defects presumption that warnings approved by the FDA

An increasing number of states have held tha® adequate. _ _ _
makers of FDA-approved prescription drugs or Under the learned intermediary rule, a warning
vaccines are entirely exempt from strict liability IS 9enerally not considered inadequate unless the
for design defects, regardless of the product ifiSSing information would have caused a physi-
question, largely for reasons of public policy. Oth-Cian not to give the vaccine to the patient. A few
er states have refused to grant a blanket exemptidfPorted cases have found specific warnings inad-
from liability for all drugs and vaccines. Instead €duate because they did not mention known risks

they would exempt only those drugs and vaccine€f @ vaccine. In most cases, warnings have been
that are shown to be unavoidably unsafe, on fpund adequate because they disclosed all reason-
case-by-case basis. ably known risks, or manufacturers have not been

held liable because the warning would not alter the
physician’s decision to recommend the vaccine.

_ ) .. _ _ Physicians have an independent obligation to ob-
In view of the impossibility of creating a risk-free (yin their patients’ informed consent to immuniza-

vaccine, manufacturers have an obligation to prog,, This means that physicians are more likely
vide a warning of the vaccine’s inherent risks. Thg o vaccine manufacturers to be the target of

history of the legal doctrine and its application ingqq p|aints that patients were not informed of vac-
litigated cases parallels that of the doctrine of iN%ine risks.

formed consent to medical care.

A vaccine man’ufacturer S du'Fy to warn differs [ Types or Uses of HIV Vaccines
from a physician’s duty to obtain informed con- o o
sent for medical care in one respect, however: whbN€ above principles of liability apply to
is entitled to receive the warning. The doctrine off@nufacturers of all vaccines, regardless of

informed consent to medical care requires a phystvhether they are preventive (intended to prevent)
cian to tell his or her patient about the risks and®’ therapeutic (intended to treat or cure infection

benefits of taking a drug or vaccine, as well as an§)" disease_), and reg_ardles_s of_whether the vaccines
alternatives. Although the general rule is that al™® €xperimental (investigational) or approved
manufacturers have a duty to warn those who ugdd licensed. The likelihood of adverse reactions
their products of dangers that are not readily ap2nd liability claims occurring may differ, how-
parent, an exception, known as the “learned inte/€Vel» depending upon the way in which a vaccine
mediary rule,” permits the maker of prescription!S Used-
drugs or vaccines to warn only the prescribing o )
physician, and not the patient who receives thénvestigational Vaccines
product. This is because it is the physician—The potential liability for adverse reactions to in-
acting as a “learned intermediary” between thevestigational preventive vaccines is less than that
manufacturer and the patient—who ordinarilyfor marketed vaccines. Although the legal basis
makes the medical judgment that a vaccine is agor liability is the same in both cases, both the like-
propriate to recommend for an individual patient.lihood of claims and the probability that any such
Thus, vaccine manufacturers do not ordinarilyclaims would succeed in practice is far lower with
have a duty to provide a warning directly to a vactespect to investigational vaccines than with mar-
cine recipient. Similarly, the National Childhood keted vaccines. Historically, there have been no

Warnings of risks
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reported product liability cases involving vaccinetiveness of an HIV vaccine is speculative, but

research, probably because there has been a vgmpbably small as long as those who take the vac-
low incidence of injury among research subjectsine are warned of its limited efficacy and advised

in general. Claims of defective design are alsdo take precautions against exposure to HIV infec-
minimized, if not precluded entirely, by the fact tion.

that the research is being conducted to find out

whether the vaccine works and whether it has darEnhanced Susceptibility to Infection or

gerous side effects. Disease Progression
Researchers have theorized that candidate vac-
Therapeutic Vaccines cines might have the potential to increase one’s

Therapeutic HIV vaccines, which are used to treatusceptibility to infection with HIV or other or-
people who are already infected with HIV, are9anisms, ortoincrease the rate of disease progres-
more comparable to drugs than to preventive vacsion in people who become infected with HIV in
cines. Patients who take therapeutic vaccines mapite of vaccination. Both hypotheses raise the
be willing to accept accompanying risks in orderPossibility of a claim for defective design if they
to receive any benefit the therapeutic vaccinére not investigated, or a claim for inadequate
might afford. Adverse reactions may be difficult warning if they are not disclosed. The likelihood
to distinguish from other symptoms arising fromof a successful claim would depend upon whether
existing illness. The potential for damages is alsthe manufacturer knew or should have known that
limited because of the perceived limited life ex-the vaccine was capable of causing the reaction,
pectancy of people with AIDS. Perhaps for thesend whether the plaintiff could prove that the vac-
reasons, there has been little concern about liabiéine did cause the reaction in his or her case.

ity for adverse reactions to therapeutic vaccines.
Development of Cancer
[1 Potential Adverse Reactions to HIV There has been speculation that, because HIV is a
Vaccines retrovirus, an HIV vaccine might cause cancer
In the absence of any approved HIV vaccine, prer_nany years after vaccination. Although - a

i~ . manufacturer is not liable for injuries caused by
dictions about adverse reactions are based on

somewhat limited experience with the candidat Unforeseeable dangers in its products, there may

. RN . e some question as to whether a manufacturer ad-
vaccines in clinical trials, laboratory research, an

theoretical hypotheses. The following are theequately investigated a suggested risk. Given the

most commonlv mentioned hvpotheses need for an HIV vaccine, it appears unlikely that
y yp ' a manufacturer would be held responsible for dis-

tributing a vaccine with a risk that could not be
Low Levels of Effectiveness verified at the time it was released.
There has been speculation among researchers
that some candidate HIV vaccines now in clinical/accine-Induced HIV Infection

trials may ultimately prove effective in only a Non-recombinant vaccines that use killed, inacti-
small percentage of the vaccinated population. {ated, or attenuated virus raise the possibility that
the vaccinated population is at risk for HIV infec- the manufacturing process might inadvertently
tion, as anticipated, then some proportion may befail to remove or render harmless part of the virus
come infected after taking a vaccine of limited efthat could actively infect a person. Although
ficacy, even if the vaccine is not defective. Claimsclaims of vaccine manufacturing errors have been
based on low levels (or lack) of effectiveness haveare in the past, the consequences of a batch of vac-
not been brought against existing vaccines. Theine accidentally escaping inactivation are suffi-
likelihood of success of a claim of lack of effec-ciently serious to make this type vaccine un-
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appealing to many vaccine makers. However, Few courts have found a vaccine maker liable
companies may not wish to pursue a type of vador an inadequate warning of risks. More exten-
cine that might produce HIV infection, regardlesssive and sophisticated warning statements may
of exposure to liability, especially if they believe have increased manufacturers’ protection against
that they cannot eliminate the risk of manufactursuch liability. In addition, vaccine makers are
ing error. largely exempt from any duty to warn vaccine re-
cipients themselves of vaccine risks. Instead,
manufacturers have a duty to warn the prescribing
physician, who bears the responsibility for dis-

HIV vaccination may pose risks of social harm losing vaccine risks to patients. Thus, physicians
that are not adverse reactions to the vaccine itseff. 9 P - 1hus, pny
may now be more vulnerable to claims (of lack of

People who receive HIV vaccines may be eSpelhformed consent) than vaceine makers
cially vulnerable to denials of health or life insur- '

ance or permission to travel abroad, loss of eméiniiarrn;f lrg\)/lgtgefg; Eg\slgrdsgnrzacgﬁ:nes ':ic(;r:/%c;he
ployment or housing, segregation in institutions Y P P

or rejection by family and friends. Most such 1970s and early 1980s that courts were expanding

harms result from lawful conduct for which thethe grounds for product fiability. That expansion

sacein rcient woul e o legal recouse PR 18 [oue e SiIoLl L i be
Manufacturers are not ordinarily responsible for ' y

the bigotry of others. Physicians who administerts)elf Is s0 rarely ![mlpc()jsed, _tkr)ledfearfof “abf”r']ty r_nayt
HIV vaccines may be the more likely target for € more accurately described as tear of having to

any claim that a vaccine recipient was not adeI_|t|gate at all. This is understandable, given the

quately warned about possible discrimination. tlm_e and expense of pursuing an_d defending
claims. Complaints about the litigation process,

o ] however, are not limited to cases involving HIV
[0 Susceptibility of HIV Vaccines to vaccines (there have been none). Concerns about
Liability Claims the efficiency and fairness of tort litigation as a
Preventive vaccines may be more susceptible tdeans of resolving disputes are generic. This does
claims of liability than most drugs and biologics, Not mean that an alternative means of allocating
primarily because they are used in large numbergsponsibility for injury and compensation is not
of healthy people. As with drugs, the majority of warranted for other reasons. It does mean that any
claims have affected only a few vaccines, and thalternative that is intended to remedy tort litiga-
number of reported cases that impose liability orfion’s inefficiencies would have application be-
the vaccine maker is very small. Thus, althougtyond HIV vaccines.
the probability otlaimsof liability may be higher _ ) ]
than that for drugs, the probability of actliabil- [ Alternative Compensation Options
ity is quite low. The following outlines several major options for
Plaintiffs rarely succeed on a claim of designallocating responsibility for compensating ad-
defect, probably because of the difficulty of prov-verse reactions to HIV vaccines.
ing that a safer, equally effective vaccine could
have replaced a vaccine that was approved by thert Liability Reform
FDA. Although most states still permit claims thatTort liability imposes legal responsibility for
a vaccine was defectively designed, only one vacsompensating injuries. Tort reform proposals seek
cine (Quadrigen) has been found to have a defete change the substantive grounds for liability, the
tive design (in a warranty, not product liability, ac- procedures or evidence used in litigation, or the
tion). No reported court decision after 1969 hasmount of compensation payable. Any single re-
held a vaccine maker liable for a design defect. form can only be unidirectional: it either increases

Social Harms
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or decreases the opportunity for a plaintiff to bringtablish. Neither circumstance is likely to apply to

or succeed on a claim. new HIV vaccines. The process of deciding how
Currently, most tort reform proposals seek tomuch, if any, compensation to offer resembles the

limit the liability of potential defendants. By process of settling a claim in litigation, and may

themselves, limitations on liability are cost con-be equally difficult in many cases.

trol measures, not compensation mechanisms.

Such limitations are best suited to circumstancesovernment-Funded Insurance

in which the primary goal is to save potential de-Arrangements

f_endants money and where prov_ldlng COMPENSEs  ernment-funded excess insurance

tion to those who would not qualify under the re-

forg |fs not relevarét_ or d;as_lr?fl?k,a. wunities t fund compensation for injuries. Government
elorms expanding plaintifis -opportunities to might purchase private excess insurance or rein-

recover compensation would further a goal of Nsurance or use its own revenues to finance com-

creased compensation, but are likely to increasﬁensation awards that exceed a predetermined

total costs. Reforms such as scheduling COM3 mount. This would limit the amount of financial

pensation are intended to make Compensatloprosure private companies face from liability

more C‘?V?S'?te”t across dlfferent_cla|mants W'trbayments, and lower premiums for basic liability
similar injuries, without necessarily altering theinsurance. The primary disadvantage of govern-
grcgr;]ds fo; recovery. ded q he i ment-funded excess insurance is the difficulty of
ther re orms are !nten edtore “_C?_t € t'.meestimating the amount of excess insurance needed
and expense of litigation and the possibility of IN“tor a new vaccine, and the amount of liability ex-

consistent results, without changing the bases fafo it res that should be considered excessive for

liability. Similar proposals to reform the law of .o itacturers. Reinsurance systems do not alter

medical malpractice an_d product liability have_,- he legal bases for liability and would not remedy
been the subject of considerable debate. If Conside,,cerns about inefficiencies of tort litigation and

ered for HIV vaccines, they may have to be COMinconsistent awards. In addition, an excess insur-

sidered for other types of injuries. ance program might set a precedent for govern-
ment reinsurance of liability expenses for other
Voluntary Contractual Arrangements tort claims, from medical malpractice to automo-
Private companies and individuals are free to rebile accidents.
duce the time and expense of resolving claims by
voluntarily agreeing to provide compensationGovernment-funded disability insurance
without the necessity of litigation or legislation. Vaccine-related injuries could be compensated
The voluntary contract model, exemplified by thethrough government disability insurance pro-
Moore-Gephardt bill introduced in Congressgrams. For example, the Social Security program
(99th Congress, 1st Session, 1985) but neverould be amended to specifically include coverage
passed, would permit a vaccine maker or adminisaf injuries resulting from HIV vaccines. A more
tering physician to agree, at the time of vaccinageneral expansion of disability insurance to cover
tion, to pay the vaccine recipient compensation fomjuries regardless of cause would be more in
out-of-pocket expenses promptly if an adversekeeping with the general function of Social Secu-
reaction occurred. Such contracts may encouragity, which already covers AlIDS-related disabil-
compensation even in cases in which the vacciniy. A general disability insurance program avoids
recipient would have no recourse in tort law. Theyhard questions of horizontal justice about why in-
may work reasonably well in circumstances injuries resulting from one cause should be compen-
which the payor and payee know each other ansiated while others are not. The cost of such a pro-
where the cause of injury is relatively easy to esgram may require new government revenues, but,

Government-financed insurance programs can
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because the costs of disability for the entire naeften difficult, time-consuming, and expensive,
tional population are relatively consistent overespecially where the scientific evidence is uncer-
time, they are more predictable than the costs dhin or conflicting. Yet no-fault systems are often
compensating injuries caused by new HIV vactecommended in order to provide desired com-
cines. pensation in circumstances where causation is un-
If the health care system is reformed to ensurelear or controversial. Thus, many of the com-
universal coverage, a significant expense of injunplexities that make litigation frustrating and
would be covered outside the disability insuranceexpensive are often necessarily part of cause-
program. In the absence of universal insurancbased, no-fault compensation proceedings.
coverage, continued pressure for financial assist- No-fault compensation systems may some-
ance to pay for medical care may be expected. times generate more, rather than less, cost, de-
pending upon the level of compensation to be
Public No-Fault Compensation Systems awarded and the scope of eligibility for compensa-
Federal and state governments have created sevipn. No-fault systems typically compensate more
al publicly administered injury compensation pro-People than would recover compensation (or even
grams, such as state workers compensation préle a claim) in tort law. In the absence of reliable
grams, the Federal Black Lung Benefits Act, theestimates of the number and type of compensable
Radiation Exposure Compensation Act, Virginiainjuries, it may be difficult to predict system costs.
and Florida’s Birth-Related Neurological Injury ~ The National Vaccine Injury Compensation
Compensation acts, and the National Vaccine InProgram may provide a model for compensating
jury Compensation Program. adverse reactions to HIV vaccines. A no-fault sys-
Most SUCh programs provide Compensation Oﬁem funded by federal revenues (fOI’ adminiS'[I’a—
a no-fault basis for specific injuries from specific tion) and surtaxes on vaccines (for compensation),
causes. As long as the injury is demonstrated to ré Provides compensation for adverse reactions
sult from the specified cause, compensation i§hat are caused by specific vaccines. Although the
granted without the need to prove negligence oPfogram was originally intended to cover only
legal responsibility for the injury. Parties thatVvaccines required by state law for children before
might be liable for the injury typically need not they entgrschool or day care, it has been amended
participate in the claims determination processto permit coverage of vaccines that are recom-
Administrative costs can be less than those of litimended for children. Adding HIV vaccines to the
gation. Compensation can be funded from differProgram would expand its scope beyond chil-
ent sources to achieve different goals. dren’s vaccines, but it would also avoid the need
No-fault compensation programs have the disf(_)r creating a new administrative structure to pro-
advantage of treating one group of people differvide compensation.
ently from others with similar injuries or needs.  Table 1-1 lists the basic elements of a no-fault
Those who do not qualify for compensation maycompensation program and key questions that
object to such special treatment or demand equiviust be answered in constructing a suitable sys-
alent treatment themselves as a matter of horizod€M-
tal justice. The more programs that exist for spe- , . )
cific causes, the more difficult it becomes tol Alternative Incentives for HIV Vaccine
defend excluding the remaining injuries from a Development
no-fault system. By themselves, compensation programs cannot
No-fault systems that are limited to injuries guarantee that any vaccine is developed. If HIV
from a specific cause, like adverse reactions t@accines are not sufficiently attractive to private
vaccines, require proving that an injury resultedndustry for reasons of the difficulty and expense
from that specific cause. Determining causation i®f research compared with the expected financial
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TABLE 1-1: ELEMENTS OF A COMPENSATION PROGRAM

Eligibility
Who should be eligible for compensation?
U.S. citizens, U.S. residents, nonresidents?
What, if any, time period should be the limit for bringing claims?

Covered vaccines
Should the program cover all or only some vaccines? Investigational vaccines?

Compensable injuries
Should all injuries be covered, or only Injuries at a minimum level of severity (in either physical or financial
terms)?
Should injuries include HIV infection? Social harms?

Causation
How 1Is causation to be determined?
Is causation understood well enough to permit a list of compensable injuries?
Who has the burden of proving causation?
What kind of evidence should be required to prove causation?

Compensation benefits
Is compensation to be calculated on the basis of actual losses, a fixed schedule of injuries, a fixed amount per
person or injury, or some other basis?
Which, if any, actual expenses will be compensated?
Payment mechanisms
Should payment of compensation be made in a lump sum, periodic payments, by an annuity providing periodic
income, or a health Insurance policy providing coverage for medical expenses?
Decisionmaking authority and procedures
What entity is authorized to make decisions about eligibility and compensation?
Should any third party be required or permitted to participate in the decisionmaking process?
What, if any, type of review or appeal should be available?

Relationship to tort law
Should the compensation system be an optional alternate to the tort system or the exclusive source of
compensation for claimants?
Should people who have filed claims in court be eligible for compensation?
If the program ceases operation or Is repealed, what, if any, rights should the claimants have?
Financing
What should be the source of funding for the compensation and administration? Government revenues? Taxes
on products or manufacturers? Private insurance?
Period of operation
Should the program’s continuance be contingent upon future events, such as the development of a vaccine the

sale of a vaccine at a specified price, the disposition of a maximum number of claims, adequate funding or
some other event?

SOURCE Office of Technology Assessment, 1995

return, then other initiatives will be necessary to ers to increase productivity and expedite re-

encourage vaccine development. Among the search.

types of initiatives that might foster increased . Simplification of collaborative arrangements

attention to HIV vaccine development are: between government and industry researchers.

. Tax incentives for investment in vaccine . Expanded accessto preclinical nonhuman ani-
development. mal models for testing investigational vaccines.

« Mechanisms for increased collaboration and . Expedited review by the FDA of applications
in- formation-sharing among vaccine research- for vaccine licensing.

|
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= |nternational harmonization of national vac- cines developed should be reasonably safe and ef-

cine licensing standards. fective to prevent the continued expansion of a
= Guaranteed purchase of vaccine supplies bgevastating epidemic. FDA regulation is one
government. mechanism to assess the safety and effectiveness

of vaccines. One of tort law’s objectives is to pro-

vide additional incentives to produce safe and ef-

= National coordination of vaccine research ancfec“ve products. Whatever Qne’g view ofthe FDA
distribution policies or tort Igw’s effectiveness in this re_spt_act, some

, - _ , mechanism to ensure adequate quality in vaccines

= Creation of a National Vaccine Authority 10 s necessary. In addition, effective mechanisms for
foster research and product development byjisriputing and encouraging the use of vaccines,
providing grants,_ facilities, and consultation, especially by those unable to buy them, will be re-
as well as arranging procurement contracts. qyired if the benefit of HIV vaccines is to be real-
Social goals for HIV vaccines go beyond mereized.

development and marketing of a vaccine. The vac-

= Expanded patent protection for approved vac
cines.



Potential for

Adverse Reactions from

HIV Vaccines

he potential safety problems in the development and

introduction of a vaccine for the prevention of HIV, type 1

(HIV-1) infection are addressed in this chagt&thical,

social science, and legal issues are presented more fully in
chapters 3 and 4.

This chapter begins with a brief review of the biological basis
for development of a vaccine to prevent AIDS. Next, principles
underlying the preparation of a protective vaccine are reviewed,
including observations on the unprecedented hurdles posed by
HIV infection compared with successful vaccines developed in
the past. This chapter also discusses the biological basis for safety
concerns and why the nature, frequency, and severity of adverse
reactions with HIV vaccines cannot be predicted at this point. In
addition to adverse events that may be associatedbiwltygical
mechanisms of injury, important adversecial consequences,
termed “social harms,” are addressed here and in chapters 3 and 4.

This chapter has been written for a diverse target audience, in-
cluding legislators, policymakers, lawyers, ethicists, social sci-

entists, and the AIDS community, in addition to biological scien- —
tists. Experts in the several disciplines will recognize the by _
abbreviated and simplified approach in some areas. A more David T. Karzon

Vanderbilt University

Medical Center

Nashville, TN

1n this background paper, reference to HIV will refer to human immunodeficiency
virus, type 1 (HIV-1), unless otherwise noted. HIV-1 has been found throughout the
world. Human immunodeficiency virus, type 2 (HIV-2) is found in West Africa and is in
the same retrovirus family as HIV-1. Infection with either HIV-1 or HIV-2 can lead to the
development of AIDS.
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technical discussion of the theory and proposetion of poliomyelitis from the Americas

mechanisms of HIV vaccine risks are presented i26)—(105). In addition, the childhood vaccines,

appendix A2 measles, mumps, and rubella (MMR), Haemophi-
lus influenza type B (HIB), and diphtheria, teta-

ROLE OF VACCINES IN THE CONTROL OF  nus, and pertussis (DTP)—have markedly re-

INFECTIOUS DISEASE duced the number of cases and deaths from
infectious diseases. More widespread use of in-
DOptions for the Control of Infectious fluenza, pneumococcus, and hepatitis B virus

(HBV) vaccines, in addition to the availability of

h . . _ hepatitis A virus (HAV) and varicella (chicken-
There are three major options for controlling HIV .y yaccines, will add significantly to reduction

infection: 1) halt transfer of virus from person to ¢ morbidity and mortality from infectious dis-

person through education and behavioral changegyses. The historical success of conventional vac-
2) treat HIV-infected individuals with therapeutic

, o o ~ cines in preventing and even eradicating disease
drugs after infection is recognized; 3) prevent disy, 5q gtimylated an extensive quest for a safe and ef-

ease through introduction of “prophylactic” HIV ¢otive preventive HIV vaccine. This chapter will
vaccine$ that prevent the establishment Of'nfec'review the progress toward development of an

tion. Th(_a' possible uses of an_HIV vaccine are deqy vaccine through 1994,

scribed in box 2-1. The magnitude of the medical,

social, and political impact of the AIDS epidemic .

will, for the foreseeable future, require continued— HOW a Vaccine Works

intensive efforts using all three options. HIV is the most intensively studied virus of all
Measures to control HIV infection have mettime. Details of its molecular structure, replica-

formidable difficulties, and infection is spreading tion strategie$, host-cell interaction?, and

uncontrollably around the globe. Prevention of vi-pathology are known. Despite a decade of re-

ral transfer by limiting risk behavior and the ex-search and advances in biotechnology, a success-

tensive research directed at development of drutyl HIV vaccine lies at least several years ahead.

treatments have had limited success (2). TreaMMost currently licensed vaccines for infectious

ment of infected pregnant women with the antivi-diseases were developed when much less was

ral drug zidovudine (AZT) has decreased transknown about the target microbe and its infection.

mission of HIV infection to newborns, a The reasons an HIV vaccine has been so difficult

significant achievement. to prepare, the unique features of the virus that
Vaccines capable of preventing infectious dis-elude vaccine control, and the implications for

eases are generally regarded as the most succegessible safety problems from an HIV vaccine

ful instrument of cost-effective, humane healthwill are discussed below.

care. Vaccines are credited with the global elimi- Stated in its simplest form, a viral vaccine con-

nation of smallpox and, more recently, elimina-sists of a microorganism (such as a virus or-

Diseases

2 Selected review articles are noted in the references. However, references are also cited in the text insofar as they may be linked to design
and outcome of clinical trials of HIV vaccines.

3 This background paper will focus on prophylactic HIV vaccines, and not on therapeutic HIV vaccines. Prophylactic vaccines prevent
infection or disease in uninfected individuals (so-called classic prophylaxis) or reduce their infectivity should the vaccinated individual subse-
quently become infected. Therapeutic vaccines prevent or reduce disease progression in infected individuals, or reduce disease transmission to
persons who come in contact with infected individuals.

4 The viral genome is reproduced in a process cadiplication

5 In microbiology, thehostrefers to the organism or cells that are being infected by the microorganism.
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BOX 2-1: The Spectrum of Possible Strategies for Use of HIV Vaccines

HIV vaccines have been proposed for prevention of HIV Infection (classic prophylaxis) and for thera-
py of HIV infection (as a form of post-infection immunotherapy). HIV vaccines have also been advo-
cated as a tool to reduce the infectivity of HIV-infected individuals (i.e., to reduce the risk of transmis-
sion of HIV from infected vaccinees to their contacts or offspring) These approaches have been
reviewed previously (9, 13, 29, 80) and are briefly outlined below.

1 Classic Prophylaxis, The classic prophylactic vaccination strategy requires a high rate of vaccina-
tion in the general population at childhood or adolescence, yielding individual immunity as well as “herd
immunity” (inhibited spread of Infection through the population) if a sufficient percentage of the general
population is Immunized Examples of successful classic prophylactic vaccination strategies include
the worldwide smallpox vaccination program and, in the Unites States, the mandatory childhood vac-
cination program

2 Targeted prophylactic vaccination. Another well-established strategy is to prevent infection by tar-
geting “at-risk” populations for vaccination An example of this prophylactic vaccination strategy is the
targeting of tropical disease vaccines, such as yellow fever, to travelers

3 Immediate post-exposure vaccination. Falling between prophylaxis and treatment is the concept
of vaccination immediately after exposure to an infectious pathogen to prevent establishment of perma-
nent infection. Rabies vaccine, in which anti-rabies immunoglobulins are administered immediately fol-
lowing exposure to rabies virus, 1sa model for this vaccination strategy

An Immediate post-exposure HIV vaccine would be most useful in cases of accidental exposures to
HIV, such as following a needle-stick injury. A clinical trial of such a vaccine, however, would be unlikely
to yield significant results due to the low rate of HIV infection following needle sticks or other accidental
exposures (72),

4. Therapeutic vaccination. Therapeutic vaccination to prevent disease progression in an Infected
individual has been proposed for several pathogens and has a long history as a concept (13) How-
ever, there are few examples of the successful application of this vaccination strategy for any infectious
disease, with a recent report of decreased genital herpes lesions following vaccination with herpes gly-
coprotein a noteworthy exception (93).

Until recently, there has been little evidence that envelope-based HIV vaccines (77) or whole inacti-
vated HIV vaccines (81 ) have had therapeutic benefits in HIV-infected individuals. However, recent re-
sults from a Phase |l trial of a whole Inactivated envelope depleted virus vaccine in HIV-infected individ-
uals suggests the possibility of an antiviral effect from the vaccine (94).

Likewise, there are no examples of a vaccine that can prevent disease transmission from infected
vaccinees to susceptible contacts But passive transfer of antibodies to infected pregnant women has
been discussed as a potential means for reducing maternal-fetal transmission of several Infectious
agents, including HIV.

There has been discussion of development of a therapeutic vaccine for HIV-infected women of child-
bearing age to prevent infection of their offspring, since there is a 15 to 50 percent probability of trans-
mission of HIV infection from untreated infected mothers to their newborns, Recently, however, a clinical
trial showed that the antiviral drug AZT (zidovudine), when given to infected mothers during pregnancy,
was able to reduce the rate of maternal-fetal HIV transmission from 24 to 8 percent (Pediatric ACTG
Protocol 076), Thus, the efficacy of AZT in reducing maternal-fetal HIV transmission is the standard
against which the efficacy of any vaccine to reduce maternal-fetal transmission will be compared.

(continued)
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BOX 2-1: The Spectrum of Possible Strategies for Use of HIV Vaccines (Cont'd.)

5. Vaccines to reduce infectivity Another strategy involves the vaccination of uninfected members of
high risk groups to reduce their infectivity in the event of subsequent infection; in this case, the vaccine
is not expected to actually prevent chronic infection in subsequently exposed individuals, but to de-
crease their infectivity by reducing the rate of viral replication. Presumably, the reduction in the rate of
viral replication would probably be accompanied by a decreased rate of disease progression, and so
this vaccination strategy represents a variant of the classic prophylactic vaccination strategy. There are
no examples of human vaccines that follow this strategy, but an analogous situation occurs naturally in
some diseases (e.g., tuberculosis, Hepatitis B infection), where persistently infected individuals that
mount a strong immune responses have been shown to have decreased infectivity This decreased in-
fectivity has also been shown to occur in vaccinated monkeys that are infected with SIV (85, 86). HIV
vaccines that do not clear all virus (achieve “sterilizing immunity”) may also reduce infectivity, although
this has not been demonstrated.

This vaccination strategy has not yet received much attention from experts in the field of HIV vaccine
research. Investigators would have difficulty demonstrating the efficacy of a vaccine to reduce infectiv-
ity because it would require a clinical trial that followed not only a large number of high-risk vaccine and
placebo recipients, but the recipients’ contacts as well."In addition, conclusions about the effect of the
vaccine on the transmissibility of infection could only be drawn from observation of incidence of HIV
infection among those persons whose only risk for HIV infection is from contact with a vaccine trial par-
ticipant (e.g., the vaccinee’s offspring or monogamous sexual partners). Nevertheless, this may be the
vaccination strategy that has the greatest chance of success in controling the AIDS epidemic in the
foreseeable future. Therefore, designing the necessary studies to test the efficacy of vaccines to reduce
infectivity is important.

The efficacy of a vaccine to reduce infectivity could be tested, for example, in a clinical trial involving
intercity truckers in India. These truckers are at high risk for HIV infection due to their frequent contact
with female sex workers. The wives of these truckers, however, tend to be monogamous. Such a trial
would require investigators to monitor incidence of HIV infection not only in the truckers participating in
the trial, but in their wives as well. Another way to test this strategy would be to vaccinate uninfected
women of child-bearing age who are at high risk of acquiring HIV, and then monitor HIV infection inci-
dence in these women and their offspring.

The efficacy of this vaccine in reducing the infectivity of subsequently infected individuals may also
be approximated by testing the vaccine in individuals that are already infected with HIV. Such a trial
would require enroliment of far fewer participants. To demonstrate the efficacy of such a vaccine in re-
ducing infectivity, however, one would still need to follow up the vaccinees’ monogamous sexual con-
tacts. Furthermore, a vaccine may not be nearly as effective in reducing infectivity when given after
infection as it is when given before infection.

SOURCE: David Schwartz, “Analysis of ‘Worst Case Scenarios’ for Theoretical Risks Associated with Experimental HIV Vaccines,”
unpublished contractor report prepared for the Office of Technology Assessment, US. Congress, Washington, DC, July 7, 1994.

'For example, assuming a 5-percent annual incidence of HIV infection in the high-risk target population, and 5-percent annual
transmission from this population to their monogamous sexual partners, there would be a 0.25 percent annual incidence of HIV infec-
tion among the sexual partners. More than 40,000 participants from the high-risk target population would be required for a Phase Ill
efficacy trial of a vaccine using this strategy.

]
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TABLE 2-1: Immune Response Elemen

Type of Immune response Elements

Function of elements

Humoral immunity

Cellular immunity T lymphocytes
CD4+

CD8+

Macrophages

Mucosal immunity

Antibody plus immune cells

Antibody produced by B lymphocytes Inactivates free virus

Helper cells
Cytotoxic lymphocytes

Immune intermediary cells

Blocks mucosal invasion

SOURCE. Office of Technology Assessment, 1995.

bacteria) or its components, in a safe form, de-
signed to protect against future disease. Adminis-
tration of a vaccine stimulates the body’s immune
system to generate protective defenses specifical-
ly directed against the microorganism. This vac-
cine-induced protective immune response is rap-
idly restimulated when a vaccinated individua is
subsequently exposed to the microorganism.
Thus, the vaccine “primes’ the immune system to
respond to a microorganism, so that upon expo-
sure to that microorganism, spread of the microor-
ganism through the body is dampened before it
can cause disease (51). This is the mechanism by
which traditional vaccines protect against estab-
lishment of infection.

Immune Response Elements

Selection of starting materia for a vaccine begins
with identification of the important sites on the
microorganism that stimulate the immune system.
These sites are known as antigens, which are usu-
ally composed of proteins, which are long chains
of amino acids."The term epitope describes the
specific amino acid sequence and configuration of
the antigenic protein. Epitopes are the functional

sites that are recognized by the body’s immune de-
fense system, and that induce the body to produce
an immune response. These epitopes are incorpo-
rated in various forms into the vaccine.

Knowledge of the nature of the elements of the
immune system and how each element functions
isimportant in understanding how a new vaccine
is designed. The immune system can be thought of
as having three major response elements: 1) hu-
moral immunity, the immune response to foreign
substances from antibody’circulating in the
blood; 2) cellular immunity," immune response
from a network of immune white cells in the blood
and tissues, and 3) mucosal immunity, a special-
ized system of antibody and immune cells located
at the smooth, moist mucous membranes (muco-
sa) that cover-inner body surfaces, including the
routes of sexual transmission of HIV: the vagina,
anus, and penile urethra (table I-1).

Each of the three immune response elements
plays a unique role and each may be stimulated
differentialy by altering the design of the vaccine
or its method of administration (1, 62, 63). One
type of immune white cell, the B lymphocyte, pro-
duces antibody. Each antibody is antigen-specif-

*Proteins are composed of long chains of amino acids. A protein’s shape, properties, and biological functions are determined in part by the

specific sequence of its constituent amino acids. Peptides are short amino acids.
'Antibodies are blood proteins produced in B lymphcytes, a type of white blood cell, in response to the introduction Of a specific antigen

(e.g., an invading virus, incompatible red blood cells, inhaled pollen grains, or foreign tissue grafts). Once produced, the antibody has the ability
to combine with the specific antigen that stimulated antibody production, and thereby render the antigen harmless, a process called neutraliza-

tion.
°Cellular immunity is also called cell-mediated immunity.
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TABLE 2-2: Design of Contemporary Viral Vaccines

Preparation

Vaccine

Live attenuated virus

Inactivated whole virus

Protein subunit (recombinant)
Protein subunit (purified)

Adenovirus

Measles

Mumps

Polio

Rubella

Smallpox (vaccinia)’
Varicella®

Yellow Fever

Hepatitis A*

Japanese Encephalitis
Polio

Rabies

Hepatitis B
Influenza

‘Under review for licensure. )
"No longer recommended; smallpox globally eradicated

SOURCE: Office of Technology Assessment, 1995.

ic and can bind and inactivate (“neutralize”) virus
particles that are free in the circulation but cannot
inactivate virus located inside of infected cells.
Another type of white cell, the T lymphocyte, par-
ticipates in cellular immunity. Subtypes of T lym-
phocytes include CD4+ (helper T) lymphocytes
and CD8+ (cytotoxic T) lymphocytes. Cytotoxic
T lymphocytes can kill cells undergoing active vi-
ral infection. CD4+ (T helper) lymphocytes are
necessary for the development of mature function-
a lymphocytes. A third type of immune white
cell, the microphage, is an important intermediary
in the development of the immune response.

(Historically Successful Vaccines

Review of the design of contemporary viral vac-
cines provides background for understanding the
strategies available for the design of an HIV vac-
cine. Contemporary viral vaccines, in fact, follow
only a few basic designs (table 2-2). Eight are live
attenuated (weakened) vaccines, four are inacti-
vated (killed) whole virus vaccines, and two are
protein subunit vaccines. Hepatitis B is the sole
vaccine prepared using recombinant biotechnolo-
gy (gene splicing) techniques. Both attenuated
and inactivated poliovirus vaccines are available.
Most successful viral vaccines are live attenuated

and, less frequently, inactivated whole-virus
products.

A common feature of vaccines currently in use
istheir ability to induce durable circulating anti-
body, usually persisting for many years. A low
level of antibody directed against the virus maybe
sufficient for protection against establishment of
viral infection. For some viruses, such as measles
virus, the rapid immune recall due to vaccine
priming may be sufficient to protect against infec-
tion; for protection against other viruses, such as
influenza virus, a preexisting threshold level of vi-
rus-specific antibody is necessary. For other vac-
cines, a vaccine-induced cytotoxic T lymphocyte
response may also participate in protection (e.g.,
varicella).

Currently used vaccines are capable of prevent-
ing the initial vira infection from becoming estab-
lished and progressing to disease; they are not ca-
pable of preventing the initial viral infection. This
distinction is important to understanding the re-
guirements for an effective HIV vaccine. Live at-
tenuated vaccines, composed of live virus that has
been altered to make it incapable of producing dis-
ease, most closely reproduce the immune state
seen after natural infection. Attenuated vaccines
may induce, in addition to circulating antibody, a

|
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TABLE 2-3: HIV Structural Elements and Their Function

Structure Viral Function

Immune Significance

Envelope proteins

gpl60 Precursor of gp120, gp4l
gp120 External protein
gp41 Membrane anchor
Internal proteins
gag Structural, viral assembly
pol Facilitates replication
Auxiliary proteins (6) Regulate level of virus activity
e.g., nef
RNA genome Genetic code for all viral

Cell attachment and penetration

Induce antibody

Important CTL sites

Selective deletion produces attenuated
virus vaccine

Use of infectious DNA as vaccine

proteins (virus has a latent DNA stage

in host chromosome)

KEY: CTL = Cytotxic T lymphocytes
SOURCE: Office of Technology Assessment, 1995

cytotoxic T lymphocyte response and mucosal
immunity. Further, unlike nonreplicating vac-
cines, live attenuated vaccines generally do not re-
quire multiple primary and booster doses. In prac-
tice, before the era of modern biotechnology,
inactivated whole virus and live attenuated vi-
ruses were usualy tried empirically, and live atte-
nuated vaccines were preferred as a more reliable
source of long-term protection.

OHistorically Unsuccessful Vaccines

The number of infectious agents for which we
have failed to develop a satisfactory vaccine, even
those targeted as high priority (49), isfar greater
than the number for which we have been success-
ful. Examples of viruses for which we have failed
to develop a vaccine include the viruses herpes
simplex, infectious mononucleosis, cytomegal o-
virus, respiratory syncytial virus, and rotavirus;
vaccines against many sexually transmitted dis-
ease agents, such as syphilis and gonorrhea; vac-
cines against parasitic diseases, such as malaria
and schistosomiases; and vaccines against numer-

ous bacterial infections, including tuberculosis.
Individually, these infections are characterized by
such features as chronic persistence of the organ-
ism, restriction of the organism to mucosal sites,
genetic variability of the organisms, and lack of
spontaneous recovery from the disease that they
cause. Vaccines that have been successful are
more likely to be directed against acute, self-limit-
ing systemic’infections, where immune re-
sponses can readily clear residual organisms.

HIV ISA UNIQUE VIRUS

(IHIV Structure: Starting Point for
Vaccine Design

A brief description of HIV structural elements and
their function will facilitate later discussion. The
virus is bounded by a membrane with the gp160
protein projecting through the membrane surface
or envelope (see table 2-3 and Figure 2-1). The en-
velope gpl60 protein is composed of, and is pre-
cursor to, the gpl120 and gp4l envelope pro-
teins. " The envelope protein gp120 bears the V3

*Systemic infections involve the whole body, in contrast to localized infections, which may involve one specific organ or body part.
“The "gp" refers to its composition of glycoproteins (proteins bound with sugars), and the numbers 160, 120, and 41 refer to a measure of

each glycoprotein’s weight.
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Electron micrograph of HIV virions budding from an infected Electron micrograph of free HIV virions.
cell.

o _ cytotoxic T lymphocyte responses necessary for
loop, which is the site of attachment of the humance||ular immunity (4)

immunodeficiency virus to its receptor on the sur-
face of the CD4+ lymphocyte. The V3 loop of the y properties of HIV That Handicap
gp120 protein is also the site for induction 01F Vaccine  Development
neutralizing antibody (antibody that specifically pmen
binds to, or “neutralizes,” the antigen); antibody BECause of several unique features of HIV, the
to gp120 can block HIV from entering and propa- model for an effective HIV vaccine is much more
gating in cells. complicated than the model for contemporary
The viral membrane encloses two major inter-Vaccines. HIV is endowed with an unusual set of
nal components, thgagand proteins, and sev- capacities that enable it to evade or manipulate
eral small auxiliary proteins that control the rate of10rmal immune defenses (table 2-4). These capa-
virus replicatioh(see figure 2-I). The genetic in- cities are listed below:
formation, or genome, of HIV is composed of ri- 1. HIV incapable of evading immune surveillance
bonucleic acid (RNA); by contrast, the human ge- by integrating its genome into the genome of
nome (and that of most other species) is composed infected cells. During replication, the human
of deoxyribonucleic acid (DNA). The RNA ge-  immunodeficiency virus undergoes a stage
nome of HIV is associated with the internal pro- “ where its RNA genome is transcribed into
teins. Epitopes on the gp120 agdg proteins, as DNA Dby a process called “reverse transcrip-
well as those on other internal proteins, can induce tion.” As a necessary part of its life cycle inside

11 These small auxiliary proteins are calleggulatory or accessoryproteins.
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FIGURE 2-1: Morphology of HIV-1 and Diagram of
the Structural Relation of Major Viral Proteins

Lipid
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SOURCE: G C. Schild, and P D Minor, “Human Immunodeficiency Virus
and AIDS, Challenges and Progress, " Lancet 335 1081-1084, 1990

the cell, HIV DNA must integrate into the DNA
of the human chromosome in the cell nucleus.
While the HIV genome is integrated into the
human genome, it is hidden from immune sur-
veillance and cannot be recognized and elimi-
nated. While it is integrated, the HIV genome
is latent and not replicating. HIV may persist in
this sanctuary, later to reactivate, replicate, and
shed new virus from the cell.

2. Thevirus can undergo genetic change through
a process of rapid genetic mutation and selec-
tion of viral mutants resistant to preexisting an-
tibody. Viral mutations can occur at epitopes,
the key sites normally recognized and attacked
by antibody and immune cells. These muta-
tions may render the epitopes unrecognizable,
allowing the virus to avoid immune elimina-
tion. During the lengthy course of infection in
a single individual, new genetic variants of
HIV emerge.

TABLE 2-4: Mechanisms by Which HIV Evades
Immune Control

= Latency in chromosomal DNA

= Extensive genetic diversity

= Virus infects and destroys critical immune cells
* Spread by microphage and direct cell fusion

» Silent transmission during prolonged latent
infection

» Transmitted by three routes, as free- or
cell-associated virus

= Recovery from infection not known, providing no
clues to protective mechanisms

=  Primate models offer no clear guidance to
protective mechanisms

SOURCE Off Ice of Technology Assessment, 1995

Globally, at least six major subtypes (clades)
of HIV have been identified based upon genetic
analysis (70). Subtype B has been isolated in
the Americas, Western Europe, and in parts of
Southeast Asia. Substantial genetic variation is
found even within each subtype of HIV (73). A
significant consegquence of the genetic diversi-
ty of HIV is that the immune response directed
to one HIV strain may not necessarily protect
an individual from other subtypes of HIV or
from different strains within the same subtype
of HIV. Therefore, there is consensus that HIV
strains used to prepare vaccines must match
HIV specimens that are freshly isolated from
infected individuals in the region where the
vaccineisto be used (so called “fresh primary
field isolates’) (103).

3. Virus spreads through the body soon after ini-
tial contact with the surface mucus membranes
(the mucosa) of the vagina, anus, and penile
urethra, the sites of sexual transmission. The
virus selectively invades and can injure the
very cells that play central roles in immune de-
fense, the CD4+ (T helper) lymphocytes and
the macrophages.

4, Virus that infects and is sheltered by macro-
phages may spread to other sites, such as the
central nervous system, a body compartment

|



36| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

where access of immune cells and antibody i8. Animal models of human HIV infection, using
poorl2 Virus can also spread by direct cell-to- monkeys and other primates, have not yet
cell contact through a process of direct fusion, yielded definitive guidance to the immune ele-
again avoiding immune inactivation. ments necessary for protection.

5. HIV infection is chronic, with a variable num-
ber of years of apparent clinical wellness pre-
ceding the onset of HIV-related illnesses. De—ANlMAL MODELS
spite the presence of vigorous, sustained
antibody and cytotoxic T lymphocyte re- [J What Has Been Learned from Animal
sponses to HIV, the virus continues to multiply Models?
to high concentrations (titers) in immune cellsanimal models of infection historically have con-
in lymphoid tissues of the body. The virus re-tributed to the development of vaccines in two
mains silently transmissible. When a SUfﬁCientgeneraJ ways: 1) use of animal models has he|ped
number of CD4+ lymphocytes are injured andko define interactions between the virus and the in-
lost, the acquired immunodeficiency syn-fected organism ohost particularly in under-
drome, AIDS, becomes clinically apparent,standing the immune responses necessary for con-
with eventual death. The progression of HIV-tro| of infection; and 2) animal models have
related immune dysfunction is classically mon-provided a system to predict the behavior of a can-
itored by measuring the fall in concentration ofgjgate vaccine in man. The primate model can be
circulating CD4+ lymphocytes. _ used to provide an initial assessment of vaccine

6. HIV can be transmitted by three differentconcepts, test a vaccine’s immune potential, pro-
routes, which, in itself, can complicate the taskjige evidence of protection against challenge vi-
of developing a vaccine that can induce an efrys, and screen the vaccine for safety. Scientific
fective immune blockade. HIV is acquired by gpinion varies concerning the significance and va-
sexual contact with mucosa of the vagina, recyigity of primate studies as a guide to HIV vaccine
tum, or penis; by direct inoculation into the geyelopment and as a criterion for judging the eli-
blood stream; or by transfer from mother to fe-gjpjity of a vaccine for participation in efficacy
tus or infant through the uterus, at birth, oryjgis”(83). However, as our understanding ex-
through breast milk. Protecting the mucosayands, patterns of primate infection are emerging

against infection presents special challengeg,st should permit more focused studies.
because of the difficulty in inducing mucosal

immunity through vaccination. Virus may be )
transmitted as free virus or as virus carried in- Primate Systems
side cells (see photos 2-1 and 2-2). It is mord he chimpanzee is the only animal in which HIV
difficult to block the transmission of virus in in- will replicate. However, chimpanzees have severe
fected cells; different immune mechanisms ardimitations as animal models. Chimpanzees are
required. expensive and their supply is limited; a typical
7. Unlike other viral infections that are self-lim- study may involve two chimpanzees given exper-
ited, there are few, if any, instances of recoverymental vaccine and one chimpanzee receiving
from HIV infection to offer clues for under- placebo vaccine for comparison. In the chimpan-
standing the key immune response elementsee, the virus causes a minimal persistent infec-
that are necessary for protection from the virustion, waning over time, with no disease manifesta-

12The central nervous system includes the brain and spinal cord, and is separated from the other body compartments by the “blood-brain”
barrier. Certain immune response components, including certain white cells and antibody, are limited in their ability to traverse this brain barrier.
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tions. Some fresh human HIV isolates maymucous membranes of macaques has been accom-

actually fail to infect chimpanzees. plished recently using microspheres, which per-
Macaque monkey infection with simian immu- mit slow release of antigen (58).

nodeficiency virus (SIV) provides an important Live attenuated vaccines show a high level of

parallel to HIV infection in humans. SIV, a retro- protection against SIV infection in macaques. The

virus that is in the same virus family as HIV, is promise of live attenuated vaccines and their safe-

highly virulent in macaques, with induction of ty concerns are discussed later in this chapter (19,

high concentrations (titers) of antibodies and per20, 21).

sistent infection leading to an AIDS-like syn-

drome within 6 to 24 months of the infection. The|nconsistent Results in Primate Studies

rapidity of disease progression varies with the levprimate studies conducted over the past decade

el of virulencé? of the SIV strain used. Unlike have been subject to inconsistent results that are

chimpanzees, the macaque is readily available. sometimes difficult to duplicate. It is now appre-
Human immunodeficiency virus, type 2 ciated that the outcome of a vaccine challenge ex-

(HIV-2) causes human AIDS restricted to Westperiment can vary depending on the relative viru-

Africa. HIV-2 is more closely related to SIV than |ence of viral infection in different primates, the

HIV-1, grows poorly in monkeys, and does notchoice of virus strain, the dose of virus, the route

grow at all in chimpanzees. of viral inoculation, the history of the virus, and
other specific conditions of viral challenge (10,
Protection Under Optimal Conditions 83). Understanding these variables allows investi-

There are examples of vaccine protection or padators to select primate systems that pose higher
tial protection in primates, largely under optimal©" lower hurdles for vaccine protection. For exam-

circumstances, for example where vaccinated pri!€, Protection against HIV infection in the chim-
mates were exposed to virus immediately follow-Panzee (the HiV/chimpanzee model) appears to
ing the final dose of vaccine (which correspondd® more readily accomplished than protection
to the height of the immune response elicited by9@inst the more lethal SIV infection in the ma-
the vaccine), where vaccinated primates wer&2due (the Slv/macagque model). Success in the
“challenged” with virus that was homologous tol€ss virulent H_IV/chlr_npanzee mo_del frequently
(i.e., of the same strain as) the virus used in theannot be duplicated in the more virulent SIV/ma-

preparation of vaccine, and where small doses dt@que model. Both models are helpful in under-
cell-free virus were inoculated directly into the Standing HIV in humans. The HIV/chimpanzee

blood stream by the intravenous route (8, 30, 47§ystem models silent persistent HIV infection of
83, 101). Also, large doses of antibody adminishumans; the SIv/macaque model parallels HIV
tered to the chimpanzee have been shown to préiSease progression in humans.
vide passive protection from infection with HIV
for several hours, but no longer (24). IMMUNE CORRELATES OF PROTECTION
Studies using the SlIV/macaque model hav&kKnowledge of the specific elements of an immune
shown that it may not be necessary for a vaccine t@sponse required to protect against HIV infection
attain sterilizing immunity (to clear all virus) to (the immune correlates of protection) would help
protect against disease (44). If this is also true ojuide the design of an effective HIV vaccine. Two
HIV in humans, it may lower the requirements forapproaches to understanding such correlates are
an effective HIV vaccine. Importantly, vaccine available: 1) experiments using experimental vac-
protection against SIV infection of the vaginal cines in primates, and 2) observations that may

13 Thevirulenceof a microorganism refers to its capacity to produce disease.
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suggest the development of a protective immunactive research among scientists in the U.S. and
response in human HIV infection. While primate abroad.
studies have shown examples of protection under The NIAID Division of AIDS (DAIDS) created
limited circumstances, as yet the immune rea network of primate centers to study HIV infec-
sponses required for a successful HIV vaccine retion in the chimpanzee and SIV infection in lower
main undefined. Levels of antibody induced inprimates. The DAIDS AIDS Vaccine Clinical
primates by vaccines are, in themselves, not wellrial Network (AVCTN) has several components.
correlated with protection against HIV infection. The AIDS Vaccine Evaluation Group (AVEG) in-
What is the evidence for natural immunity to cludes six AIDS Vaccine Evaluation Unit (AVEU)
HIV infection in man? Studies of the natural histo-trial sites at university research centers. Each unit
ry of long-term survivors of HIV infection have has an associated Community Advisory Board.
helped us know what are the clinical indicators ofOther AVCTN elements include a Central Im-
sustained favorable prognosis in HIV infection.munology Laboratory, which develops standards
But these studies have been less useful in helpirand performs most of the immunological assays, a
us understand the requirements for a protectiv®lucosal Immunology Laboratory, and a Data
immune blockade to HIV infection (57). Studies Coordinating and Analysis Center. A Data and
of individuals who have remained seronegdtive Safety Monitoring Board exercises independent
despite intense exposure to HIV, such as infants aversight of HIV vaccine trials.
seropositive mothers (78) and multiply-exposed The process of testing a candidate vaccine in
men (17) have shown that some of these individuelinical trials is initiated by a sponsor, which pres-
als have developed protective patterns of immunents preclinical data to the Food and Drug Admin-
response, suggesting that “natural immunizationistration’s (FDA's) Center for Biologicals Evalua-

to HIV infection may occur. tion and Research (CBER) for review. FDA
assesses data from laboratory studies of the vac-

DEVELOPMENT AND CLINICAL cine, data from animal studies, and other “preclin-

EVALUATION OF HIV VACCINES ical data” for evidence of the vaccine’s safety, po-

tency, and potential for efficacy. The FDA is also

) responsible for approval and oversight of exper-

[JU.S. Program of HIV Vaccine imental protocols as vaccines progress through
Development clinical trials.

The U.S. Public Health Service established a pro- Vaccine sponsors may present data from pre-
gram of discovery, development, and clinicalclinical studies of their vaccines to the AIDS Vac-
trials directed toward making available a safe andine Selection Group; the group will consider this
effective preventive HIV vaccine. The effort is material in determining which vaccines will be
centered at the National Institutes of Health (NIH)entered into federally funded AVEG trials. A uni-
with the National Institute of Allergy and Infec- fied approach to trial design, clinical assessment,
tious Diseases (NIAID) as the lead institute. Funiaboratory assays, and data analysis permits direct
damental and applied studies of HIV molecularcomparisons among multiple vaccine strategies
biology, pathogenesis, and immunopathology an@nd products.
of HIV vaccine development have been fostered Other major participants in HIV vaccine devel-
by a variety of funding strategies, enabling inter-opment include the National Cancer Institute, the

14 Anindividual that isseronegativéor HIV infection has a negative result on a test for HIV infection, sssiapositivéndividual has a
positive test. The enzyme-linked immunosorbant assay (ELISA) is the most commonly used screening test for HIV infection. The ELISA indi-
rectly determines whether one is HIV infected by testing for the presence of antibodies to HIV. Because antibodies to HIV may not appear for
two or more weeks after initial HIV infection, some “seronegative” individuals may actually be infected with HIV.
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Centers for Disease Control and Preventioring the vaccine’s dose of antigen, schedule of ad-
(CDC), vaccine manufacturers, universities, theministration, and ratios of adjuvant to antigen are
World Health Organization (WHO), and the De-determined in Phase | studies.

partment of Defense. These participants contrib- If the immune responses to the vaccine and the
ute capacities for research, product developmensafety profile of the vaccine warrant further stud-

and conduct of clinical trials in the United Statesies, it may undergo Phase Il trials, which involve

and other developed countries, as well as in the dep to a few hundred individuals. These studies re-

veloping world. fine and enlarge the database, may directly
compare products or sequences, or may include
[ Design of Clinical Trials individuals at higher risk of acquiring infection.

(Phases | and Il)

Promising candidate vaccines are selected for inRole of Industry
tial assessment of immune responses and safetyTie role of U.S. industry, traditionally a world
carefully monitored, prospectively randomized,leader in vaccine development and marketing, de-
double-blind, placebo-controlled clinical tridfs.  serves special comment. There is a long list of
Phase | and Il are described below, and Phase Ithndidate vaccines in trials or in development
(large controlled clinical trials of a vaccine’s effi- (tables 2-5, 2-6, 2-7). Not all vaccines in develop-
cacy) are described in a later section. The FDA apment will be eligible for Phase | trials. HIV vac-
proval process involves three phases. cine sponsors, to a large extent, are small bio-
Phase | focuses on an assessment of vaccitechnology = companies, private research
safety and the immune responses to the vaccinmstitutions, and universities (98). Some of the
Phase | study protocols involve 25 to 100 individ-large pharmaceutical manufacturers in the Unites
uals who are randomly assigned to either a placétates are not sponsoring an HIV vaccine. There
bo control group or one or more experimentaimay be different market forces affecting large
groups. Recruitment for Phase | studies involvesompanies and small companies that affect their
selection of healthy noninfected individuals whodecisions to become involved in HIV vaccine de-
are prescreened and undergo a full physical amgelopment. Some have argued that the compelling
laboratory examination. Volunteers are selected tglobal progression of the AIDS epidemic warrants
be at low risk for HIV infection to minimize their exploration of special incentives to attract in-
potential for acquiring confounding HIV infec- creased participation of both small and large com-
tion during the trial. Trial participants receive de-panies.
tailed individual counseling and education on the Corporate decisions to invest in the develop-
experimental nature of the vaccine, the design ainent of an HIV vaccine are based on several con-
the trial, and possible adverse consequences of teelerations, including the opportunity costs of
vaccine. Informed consent for trial participation isvaccine development relative to drug develop-
obtained from each volunteer. The effects of varyment, the potential market for an HIV vaccine,

15 A prospective, randomized, double-blind, placebo-controlled study design minimizes threats to the validity of the study. Prospective
studies are ones where the investigator observes the participants from the beginning of the study on; in retrospective studies, observations are
made after the study is completed. A randomized trial refers to one in which participants are randomly assigned to experimental and control
groups; random assignment helps ensure that each of the groups are equivalent. A double-blind trial is one in which both the clinician and the
subject are unaware of the group to which the subject has been assigned; this minimizes the risk of bias that may be introduced when either the
clinician or subject is aware of the subject’s assignmenorirolled trialis one in which one group of participants (the control group) is as-
signed to a receive a either a placebo or a standard comparison treatplaoebis an inert substance which, in the context of a controlled
trial, is made to appear identical to the active experimental treatment. Comparison of onesomperarentagjroups with the control group
allows the investigators to determine the impact of the experimental treatment.
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Vaccine

TABLE 2-5: Current U.S. and Foreign Phase I/l Clinical Trials: of HIV Vaccine Candidates in Noninfected Adults

Developer

Trial sites or sponsor

Envelope proteins

rgpl60-LAI °(insect) © MicroGeneSys AVEG'/LIR
rgpl60-LAI (mammalian) Immuno AG AVEG
rgp160-MN (mammalian) Immuno AG AVEG
rgp120-LAl (mammalian) Genentech AVEG
rgp120-MN (mammalian) Genentech (Phase II) AVEG
rgpl20-SF2 (yeast) Biocine AVEG
rgp120-SF2  (mammalian) Biocine (Phase II) AVEG, SFGH
Virus-like particles

Ty.p24.VLP British Biotechnology, Ltd. London, UK
Peptides

V3-MAPS United Biomedical, Inc. AVEG, SFGH, China, Australia

V3-MAPS (15 component)
V3 peptide PPD conjugated
V3 peptides PPD conjugated

V3 peptides conjugated to
Pseudomonas aeruginosa toxin A

HGP-30 (pl7 peptide)

United Biomedical, Inc.
SSvi
SSvI
SSvI

Viral Technologies, Inc.

AVEG

SsvI

Israel
Switzerland

SFGH/United Kingdom

Vectors
Vaccinia-gp160-LAl
Canarypox-gp160

Bristol-Myers  Squibb
Pasteur-Merieux-Connaught

AVEG/University of Washington
AVEG

Combinations of Vaccines
rgp160

Vaccinia-gp160 plus rgpl20 (yeast) or
rgp120 (mammalian cell produced)

Vaccinia-gp160 plus

Vaccinia-gp160 plus rgpl60 plus 3
envelope peptides

Vaccinia-gp160 plus rgpl60 or rgpl2
(MN, LA1 or SF2)

Canarypox-gpl60 plus rgpl60

Vaccinia - env, gag, pol
rgpl60 plus V3 peptide

rgpl120 (LA1)) plus rgpl20 (MN)
(sequentially or simultaneously)

Bristol-Myers Squibb, MicroGeneSys
Bristol-Myers Squibb, Biocine

G. Beaud, Institut Jacques Monod;
A. Burney, University Libre de Bruxelles

Bristol-Myers Squibb; Immuno AG;

Genentech; Biocine
Pasteur-Merieux-Connaught  (Virogenetics,
Transgene)

Therion

Pasteur-Merieux-Connaught  (Transgene)

Genentech

AVEG, University of Washington
AVEG

Paris, France

AVEG

PMSV/ANRS

AVEG
PMSV/ANRS
AVEG

*All vaccines listed are in Phase | trials, unless otherwise indicated .
"HIV-strains represent a group of clade B isolates from the United States and Europe, which includes LA, 1lIB, MN, and SF2.

°Cell substrate_for recombinant subunit protein.

‘The aips Vaccine Evaluation Group is a component of the AIDS Vaccine Clinical Trials Network, The network includes Johns Hopkins University,

Baltimore, MD; St. Louis University, St. Louis, MO; University of Rochester, Rochester, NY; University of Washington, Seattle, WA; Vanderbilt
University, Nashville, TN. Former members were Baylor University, Houston, TX and University of Maryland, Baltimore.

KEY: AVEG = AIDS Vaccine Evaluation Group of AIDS Vaccine Clinical Trials Network; LIR = Laboratory of Immunoregulation; SFGH = San Francisco
General Hospital, CA.

SOURCE: Adapted from M.C. Walker and P.E. Fast, Clinical Trials of Candidate AIDS Vaccines (in press).
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TABLE 2-6: Current Clinical Triats of HIV Vaccine Candidates in Noninfected Adults that

Compare Adjuvant Formulations.

Vaccine Developer Adjuvants Compared Adjuvant Source Trial Site
rgp120-MN Biocine Alum Superfos/AS AVEG
MPL Ribi ImmunoChem Res.
Liposome-encapsulated C. Alving/WRAIR
MPL with alum
MF59 Biocine
MF59 + MTP-PE Biocine
SAF/2 Syntex/Biocine
SAF/2 + MDP Syntex/Biocine
rgp120-MN Genentech Alum Reheis AVEG
Qs21 Cambridge Biotech
Alum + QS21 Reheis/Cambridge Biotech

KEY: alum = Aluminum hydroxide; AVEG = AIDS Vaccine Evaluation Group of AIDS Vaccine Clinical Trials Network; MDP = Muramyl! dipeptide;
MF59 = Microfluidized oil-in-water emulsion; MPL = Monophosphoryl lipid A; MTP-PE = Muramyl tripeptide-phosphatidylethanolamine, QS21 = Puri-
fied saponin adjuvant; SAF = Syntex adjuvant formulation; WRAIR = Walter Reed Army Institute of Research

SOURCE: Adapted from M.C. Walker, and P E Fast, Clinical Trials of Candidate AIDS Vaccines, in press

whether the development of an effective HIV vac-
cine is scientifically feasible, and potentia liabil-
ity for unforeseen adverse reactions to HIV vac-
cines. Of the disincentives to HIV vaccine
development, scientific feasibility is a primary
concern. The development of an HIV vaccine is
hampered by alack of clear scientific objectives, a
consequence of the undefined protective immune
requirements for an HIV vaccine.

Concerns surrounding the safety of an effective
vaccine may aso play arole in corporate deci-
sions. Notably, manufacturers have pursued the
development of HIV vaccines composed of enve-
lope subunit proteins, which have inherently more
limited immune capability than HIV vaccines
composed of whole inactivated virus or live atte-
nuated virus. Manufacturers have not, however,
pursued the development of inactivated virus vac-
cines or live attenuated virus vaccines because of
the greater inherent potential for safety problems
from these vaccines. This is despite the fact that
HIV vaccines based on these more classical vac-
cine designs are far more promising. Recognizing
this, research on attenuated virus vaccines for HIV
has been supported by the DAIDS program. (Re-
cently, some manufacturers have expressed inter-
est in developing an inactivated virus vaccine.)

There appears to be no unanimity on the rela-
tive importance of concerns about potential liabil-
ity in corporate decisions to invest in the develop-
ment of an HIV vaccine. Some cite potential for
liability as a part of the “cost of doing business,” to
be considered along with scientific feasihility,
marketing potential, and other business consider-
ations. Industry may need further encouragement
through special incentives to undertake unusual
risks.

ADVERSE REACTIONS

[1Safety Lessons Learned from
Experience with Traditional Vaccines

Safety Standards for Prophylactic Vaccines

The standard of safety applied to prophylactic
vaccines is higher than that applied to other tools
in the medical armamentarium. Historically, vac-
cines, especially those designed for universal use
in children, have been held to extremely high safe-
ty standards. A vaccine is given to uninfected,
healthy individuals to prevent potential disease
for which the vaccinee mayor may not be at risk
at afuture time. In this setting, any significant in-
jury, even occurring in one in a thousand or mil-
lion recipients, may be considered unacceptable.



Candidate

Expression system/
production method

TABLE 2-7: Vaccine Strategies and HIV Vaccine Candidates in Preclinical Development

Adjuvant or delivery system

Developer

Strategy: Targeting of immune response to specific HIV neutralization (B cell) epitopes and/or cytotoxic T lyrnphocyte (CTL) epitopes.

rgpl60

rgp120

V3-MAPS'®
Ty.V3.VLP
T1 -SPIO(A)

V3-T helper epitope peptides
(PCLUS 3-18, PCLUS 6-18)

CLTB-34, CLTB-36, p24E-V3MN

V3 and gag peptides®
coupled to lysine copolymers

V3-BCG
V3-BCG*

V3 peptide coupled to
Mycobacterium protein

env peptides coupled to beta-gal
CD4 binding domain peptomer
HBcAg-v3 particles

Recombinant rhinovirus - HIV
V3 peptides

Recombinant mengovirus - HIV,
V3, V4 peptides

Mammalian

Insect

Synthetic
Yeast
Synthetic

Synthetic

Synthetic chimeric V3-p24 gag peptides
Synthetic

Recombinant mycobacteria
Recombinant mycobacteria

Synthetic

E. coli
Synthetic, conformationally constrained
E. coli

Recombinant human rhinovirus (HRV14)

Recombinant murine mengovirus
(attenuated)

Oil/water, 3-deacyl
monophosphoryl Lipid A

Oil/water, 3-deacyl
monophosphoryl Lipid A

Alum (slow release for mulation)
Alum/none

IFA

IFA, QS21

Alum, QS21

Alum

10K mycobacterium protein

IFA

Alum

SmithKline Beecham

SmithKline Beecham

United Biomedical, Inc.
British Bio-tech., Ltd.
B. Haynes, Duke University

National Cancer Institute,

Connaught

Yokohama City University, Japan

Nagasaki and Osaka Universities, Japan
NIH, Japan
SSvI

WRAIR-Univax
F.A. Robey, NIDR
Max V. Pettenkofer-Institut, FRG

Rutgers University

Institut Pasteur

(continued)
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TABLE 2-7: Vaccine Strategies and HIV Vaccine Candidates in Preclinical Development (Cont'd.)

Candidate

Expression system/
production method

Strategy: Mimicry of attenuated or inactivated HIV

Whole inactivated HIV

HIV env, gag, pol
pseudovirions®

HIV env, gag, pol
pseudovirions®

Gag-V3 virus-like particles
p55gag/V3 chimeric vaccinia

TBC-3B, (vaccinia-HIV env,
gag, pol)
Vaccinia-HIV env, gag, pol °

Canary pox-HIV env, gag, pol ,

HIV expression vector coated
with 1.0 micron gold
particles

pM160, (HIV envelope gpl60
DNA construct)

Inactivated with betapropiolactone,
BEI, formaldehyde

Mammalian/vaccinia

Mammalian (Vero)

Insect cells/baculovirus

Recombinant vaccinia

Recombinant vaccinia

Attenuated recombinant vaccinia
(NYVAC)

Recombinant canarypox (ALVAC)

DNA

DNA

Adjuvant or delivery system

Digitonin

Alum

particle acceleration device

Strategy: Induction of mucosal immungesponses in gastrointestinal and genitourinary tracts.

Adenovirus-Hiv env or gag

Poliovirus-HIV

Poliovirus-HIV  envelope
peptides

Poliovirus-HIV nef, gag, env
Encapsidated recombinant

poliovirus HIV env, gag, or
pol minireplicons

Recombinant adenovirus (Ad4, Ad5,
Ad7 vaccine strains)

Recombinant poliovirus

Recombinant dicistronic poliovirus

Recombinant poliovirus (Mahoney
type 1, Sabin types 1 and 2)

Encapsidate recombinant poliovirus

Developer

Retroscreen, Ltd./ISI
Therion Biologics
Connaught

Universitat Regensburg, FRG
Universitat Regensburg, FRG

Therion Biologics

Pasteur-Merieux-Connaught
(Virogenetics)

Pasteur-Merieux-Connaught
(Virogenetics)
Agracetus

University of Pennsylvania School of
Medicine

Wyeth-Ayerst

SUNY, Stony Brook
Gladstone Institute, UCSF

UAB

(continued)
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Expression system/
production method

TABLE 2-7: Vaccine Strategies and HIV Vaccine Candidates in Preclinical Development (Cont'd.)

Adjuvant or delivery system

Strategy: Induction of mucosat immune responses in gastrointestinal and genitourinary tracts. (Cent'd.)

Mengovirus-HIV  nef

Shigella-V3 peptide

Salmonella-HIV gp120, p24,
nef

BCG-HIV env peptides
BCG-HIV

Recombinant Lactococcus-V3
peptide

Env-PND-gag-HGP-30
conjugate

rgp 120

V3-MAPS*®

Tetravalent MAP-gp120
sequence coupled to a
ipophilic moiety

Recombinant mengovirus (attenuated
Ml 6 Murine strain)

Recombinant Shigella flexneri
(attenuated strain SC602)

Recombinant Salmonella typhi
(CVD 908 vaccine strain)

Recombinant BCG
Recombinant BCG

Fusion of V3 peptide to TT fragment
C in Lactococcus lactis

Synthetic peptide

Recombinant protein
Synthetic

Recombinant protein

Sﬂategyi'bevelopment of HIV-2 vaccines -

Whole inactivated HIV-2

gpl25

gpl30

rgpl60

Vaccinia-HIV-2 env, gag, pol

Canarypox-HIV-2 env, gag,
pol
Vaccinia HIV-2 env

Salmonella-HIV-2 env, gag

Triton or formalin inactivation
Purified native glycoprotein
Purified native glycoprotein

Baculovirus

Attenuated recombinant vaccinia
(NYVAC)

Recombinant canarypox (ALVAC)

Recombinant vaccinia

Recombinant Salmonella typhimurium

Cholera toxin B

Liposome/Cholera toxin
Microparticles

Synthetic lopophilic moiety

IFA, alum, RIBI adjuvant, ISCOMS

ISCOMS, RIBI adjuvant

IFA, alum

Developer

Gladstone Institute UCSF
Institute Pasteur, France
University of Maryland

Medimmune, Inc.

University of Cambridge, UK

Viral Technologies, Inc.; Alpha-1
Biomedical:

UAB/Connaught
United Biomedical, Inc.

Vanderbilt University

National Bacteriological
Laboratory, Sweden

National Bacteriological
Laboratory, Sweden

National Bacteriological
Laboratory, Sweden

German Primate Center, FRG

Virogenetics

Virogenetics

German Primate Center, FRG

National Cancer Institute

°‘Contains non-clade B strains.

"Multiple genetic deletions introduced for Safety.

KEY: BCG = Bacille-Caimette Guerin; bovine tuberculosis; IFA = incomplete Freund's adjuvant; LAl = group of closely related HIV isolates that includes LAV, IlIB, BRU, etc ; MAP = multiple
antigent peptide; MAPS = multiple antigen peptide; MAPS = multiple antigen Presentation system; NIDR = National Institute of Dental Research, National Institutes of Health, SSVI = Swiss
Serum and Vaccine Institute, Berne, Switzerland; SUNY= State University of New York; 11 = tetanus toxin; UAB = University of Alabama at Birmingham; UCD = University of California, Davis;

UCSF = University of California, San Francisco; WRAIR = Walter Reed Army Institute of Research.

SOURCE: Adapted from Walker, MC., Fast, PE. Clinical Trials ofCandidate AIDS Vaccines, in press
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By contrast, there is greater tolerance for adrence of unrelated diseases. Relationships may be
verse reactions accompanying the administratioperceived between illnesses and vaccination that
of a therapeutic drug given as treatment for an exare not, in fact, causally related. The difficulty in
isting disease. Further, this tolerance is proporassigning cause is exhaustively reviewed in two
tionate to the severity and unfavorable prognosiseports by the Institute of Medicine (IOM) of the
of the iliness treated. For example, severe side eNational Academy of Sciences (48, 49)The
fects may be considered acceptable in cancer chE9M reports are based on accumulated experience
motherapy. with millions of doses of licensed vaccines used

The concept of an “acceptable” risk has notworldwide, many in use for decades. The findings
been applied to vaccines. Good public health pragrovide the basis for compensable awards by the
tice at the population level may at times be in conVaccine Injury Compensation Program (Statutory
flict with the goal of near-zero risk to the individu- Basis for the National Vaccine Plan: Title XXI of
al. Attenuated polio vaccine has eradicatedhe Public Health Service Act, Public Law
poliomyelitis from the Americas, yet each of the99-660). The IOM reports point to need for: 1) re-
few vaccine-associated paralytic cases annuallgearch on mechanisms of induction of adverse

has given rise to a compensation claim. events; and 2) prospective, long-term, post-mar-
keting surveillance. Both undertakings are expen-

Types of Adverse Events Seen with sive and technically difficult.

Traditional Vaccines Despite the inherent potential for injury from

Vaccines are prepared from b|0|og|ca||y activevaCCines, licensed vaccines in the United States

starting materials with inherent potential for have a record of remarkable safety and have pro-

harmful effects. Early adverse reactions, occurvided a highly cost-effective method of disease

ring within hours or days after vaccination, maycontrol.

be local (e.g., sore arm) or systemic (e.g., fever,

malaise), and typically are minor, transient, and] Safety Experience in Phase | and ||

without residual effects. Severe reactions have oc- Trials

curred very rarely to vaccines currently in use;

these include anaphylaxis (a severe allergic hypeiFrial Design Using Envelope-Based Vaccines

sensitivity reaction) (e.g., tetanus toxoid) andinitial approaches to HIV vaccine have concen-

neurologic disease (e.g., pertussis vaccine).  trated on envelope proteins gp160 or gp120. Puri-
Causal relationships with illnesses occurringfied proteins have been produced in three different

long after vaccination may be particularly difficult cell types by recombinant techniques. These enve-

to document and to distinguish from the occurdope proteins may be combined with carrier mole-

16 |n a retrospective analysis of worldwide published studies, the weight of evidence for or against causality of possible adverse events was
examined for each of the childhood vaccines. There often was difficulty in assigning cause, but difficulty also in proving lack of cause. Four
types of primary evidence were considered: a) biological plausibility; b) case reports, case series and uncontrolled observational studies; c)
controlled observational studies; and d) controlled clinical trials. Based on these categories of evidence, the presumed adverse events were
classified into five levels of certainty: a) no evidence bearing on a causal relation; b) evidence inadequate to accept or reject a causal relation; c)
evidence favors rejection of a causal relation; d) evidence favors acceptance of a causal relation; and e) evidence establishes a causal relation-
ship.

These analyses are then reviewed in the context of the compensable injuries covered by the Vaccine Injury Compensation Program estab-
lished by Congress in 1986. The childhood vaccines have been in widespread use for many years, and millions of doses have been administered.
Despite this historical experience, the data was difficult to interpret. The vast majority of adverse events came from uncontrolled studies and
individual case reports. The pathologic conditions under consideration often were uncommon or rare in the population. Because comparative
age-specific incidence rates and relative risk estimates of the condition in the general population are rarely available, it was not possible to
calculate a statistical rate of excess vaccine-related cases, if any. Controlled epidemiological studies are lacking (48, 49).
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cules and injected into the individual to producevaccine followed by a booster dose of envelope-
an immune response. A second method of immubased vaccine resulted in modest cytotoxic T lym-
nization with envelope protein uses live vacciniaphocyte responses in a few recipients. Envelope-
virus as a “delivery vector” (vaccinia/gp 160 vec-based vaccines that were combined with new
tor); the vaccinia virus genome has been genetadjuvants to enhance vaccine immunogenicity
cally altered to incorporate the HIV envelopeproduced modestincreases in titers of neutralizing
gp160 gene. Replication of vaccinia virus in theantibody; this enhanced immunogenecity oc-
dermal layer of the skin results in expression oturred at the expense of an increased rate of local
gp160 protein, which in turn induces the immuneor systemic reactions in some of these vaccines.
response. From the initiation of the AVEG pro- Thus, envelope-based vaccines preferentially
gram in 1988, more than 1,400 volunteers havgenerated antibody responses and were disap-
participated in trials of envelope-based HIV vac-pointing in that they failed to generate substantial
cines (tables 2-5 and 2-6). Twelve envelope-basectotoxic T lymphocyte responses. The antibody
vaccine products or combinations, formulationsyresponses elicited by envelope-based vaccines
and adjuvanis’ were used, prepared by five have been judged by many scientists to be margin-
manufacturers using three subtype B virus straingal with respect to their magnitude, duration, and
Additional independent trials of envelope-basectross-reactivity with other strains.

vaccines have been conducted by U.S. and foreign

Sponsors. Safety Overview
Adverse reactions following vaccination with en-
Immune Responses velope-based products have been minimally

The immune responses provide an initial measur@reater than adverse reactions following placebo
of the potential value of envelope vaccines andaccination. (Eighteen percent of participants in
must be considered in context of adverse reactiorf§als of envelope-based vaccines received a place-
accompanying the use of these vaccines (5, 4, 380 vaccination.) In general, the experience with
53, 60, 61). Envelope-based vaccines have irenvelope-based HIV vaccines suggests that they
duced antibodies directed against the strains of viiave a benign adverse reaction profile, similar to
rus used to prepare the envelope proteins (homoq.:urrently licensed vaccines. Sequential measures
ogous strains). The titers (concentrations) off biochemical, hematological, and immunologi-
antibody induced by envelope_based Vaccine§a| status and k|dney and liver function tests
were 5- to 10-fold lower than the titers of antibodyshowed no significant vaccine-related abnormal
found in HIV-infected individuals. Antibody tit- findings. Importantly, there has been no evidence
ers are not sustained, falling rapidly after eacl9f adverse effects on immune function, including
dose of vaccine. Other subgroup B strains (hetCD4+ and CD8+ lymphocyte counts.
erologous strains) were neutralized less well, and
freshly isolated strains were entirely resistant.  Early Self-Limited Adverse Reactions

The evasion of neutralization by freshly iso- Envelope-based vaccines with alum adjuvant
lated strains is of concern and remains under inwvere associated with local reactions at the injec-
tensive study to determine its significance. tion site, consisting of mild pain, tenderness, red-

Envelope vaccines, with or without adjuvants,ness, and swelling for one to two days. The inci-
produced no consistent cytotoxic T lymphocytedence and type of systemic complaints, such as
responses. Priming with vaccinia/gpl160 vectofever and malaise, were similar to those of placebo

171n immunology, an adjuvant is a substance, such as alum, that is added to a vaccine to non-specifically enhance the vaccine’s immunogen-
icity (the vaccine’s ability to produce an immune response).
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recipients. Addition of some of the new adjuvantsNeoplasms
Genentech QS21 and Chiron/Biocine SAF/2, in-As of May 1994, 10 neoplasms (tumors) were ob-
duced transient moderate to severe local reactiorgrved in 9 different protocols (52). One of the
and febrile flu-like illnesses for one to three daysneoplasms was benign. At the time of review,
in a number of recipients (53). None of the vaccimore than 1,300 volunteers were in AVEG trials,
nees dropped out of the trials, missed school ot8 percent of whom were assigned to a placebo
work, or had residual consequences. No furthetontrol group. Those neoplasms that were malig-
studies were undertaken with these adjuvants. nant tended to occur in older groups. Analysis by
Ten vaccinees developed arash to several prothe Data and Safety Monitoring Board and an ad
ucts, and one also developed painful joints (arhoc expert committee found no evidence that
thralgias). A positive antinuclear antibody (ANA) these neoplasms were linked to any vaccine. The
test (which may at times be associated with autowide variety of tumor types seen in these vacci-
immune disease, such as rheumatoid arthritis) wasees was judged to be biologically incompatible
found in a few individuals. However, further test-with the hypothesis that there was a causal rela-
ing ruled out any vaccine-related disease. Despitgonship between these neoplasms and vaccine.
careful screening and counseling, 14 pregnanciebhe occurrence of such coincidental events exem-
occurred. There was no evidence of vaccine-replifies the need for placebo-controlled trials of
lated adverse effects. HIV vaccines, with careful long-term followup
and independent review.

Level of Attenuation of the Vaccinia Vector

The trials permitted comparison of the side effect$llV Infections Among Trial Volunteers

of vaccinia/gp160 vector with the commercial A Phase Il trial of envelope-based vaccine was
vaccinia strain used to prevent smallpox, fromconducted in 300 noninfected individuals from
which it had been derived. Smallpox vaccine vi-groups at high risk for HIV infection. These in-
rus, injected into the dermal layer of the skin, cartluded men who have sex with men, injection
spread and cause severe or fatal disease in rateug users, sexual partners of infected individuals,
instances, especially in individuals with compro-and teenagers engaged in high-risk sexual behav-
mised immune systems. The vaccinia vector har. A control group of individuals at low risk for
been attenuated (rendered incapable of producinglV infection was also included for comparison.
disease) as measured in laboratory tests. Reathe trial has provided experience with recruit-
tions to the vaccine resembled those seen followment, counseling, cohort retention, and com-
ing classical smallpox vaccination in individuals pliance. It has also provided information about the
who had not been vaccinated previously (36)acceptability of the vaccine and the effect of vac-
There were no differences in rates of pustule deeine trial participation on risk behaviors. The trial
velopment at the inoculation site, regional lymphwas not designed to determine the efficacy of the
node swelling, or systemic symptoms. The vacvaccine because inadequate numbers of individu-
cinia virus did not appear to be attenuated andls were included. Despite counseling, HIV infec-
thus, could carry the risk of vaccinia complica-tions have occurred among vaccinees. “Break-
tions known to occur with classical vaccinationthrough cases” of HIV infection in all protocols
(75). Under the controlled conditions of the trial, have been entered into a special study.

occlusive dressings were used over the inocula- To date, 12 of the 1,400 individuals in AVEG
tion site, and no secondary spread to other individirials since 1988 have become infected with HIV
uals was observed. With broad use of an HIV vac{37). Of the 12 breakthrough cases, three received
cine, substitution of a more attenuated poxviruplacebo vaccine, eight an envelope-based vac-
vector, such as canarypox virus, is preferable. cine, and one received a vaccinia/gp160 vector
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vaccine boosted with rgp160 vaccine. Five break- Recipients of envelope vaccines have been
through cases received one to two doses of vashown to develop small amounts of enhancing an-
cine, and only four breakthrough cases received aibodies (66). The clinical significance of HIV
adequate series of three to four vaccine doses. Ngaccine-induced ADE is unclear. No direct evi-
tably, five of nine breakthrough cases occurredlence exists at this time that ADE has any clinical
among volunteers enrolled in vaccine trials in-significance. Many scientists consider it to be an
volving low-risk groups. Three additional infec- unrelated laboratory phenomenon only. Enhance-
tions occurred among individuals enrolled in anment of disease has not been duplicated with
intramural NIAID trial, and two others occurred HIV-1 or SIV in primate experiments, although it
among individuals enrolled in non-NIAID vac- has been recommended that studies in primate
cine trials, so that a total of 17 volunteers have banodels should continue (59, 67).
come infected in envelope-based vaccine trials.
Envelope-based vaccines of all participatingOther Mechanisms of Enhanced Disease
manufacturers were involved (Genentech, ChiHijstorically, two other vaccines have been
ron/Biocene, Bristol-Myers Squibb/Oncogen andassociated with an accompanying subsequent nat-
MicroGenesSys) (95). ural infection that is atypically severe: an exper-
Breakthrough infections among vaccine trialimental respiratory synitial virus (RSV) vaccine
participants were to be expected because: 1) soma@d a licensed measles virus vaccine (27, 54).
volunteers received placebo; 2) the protective effiBoth were vaccines composed of whole virus in-
cacy of the vaccine, if any, is not known; 3) maxi-activated by formalin. While the mechanisms of
mum protection is afforded only after a full vac- disease enhancement remain unclear, they both
cine dosage schedule (involving 3 or more doses}ppear to occur by mechanisms unrelated to ADE
and 4) antibody-dependent enhancement of infef the dengue fever type. The enhanced disease
tivity must be considered as a possible reason fasxperiences with these vaccines were wholly un-
breakthrough infections. expected and have had a significant effect on fur-
Despite intensive counseling, on retrospectiveher vaccine development. For measles, a live at-
review, all HIV infections among vacinees ac-tenuated vaccine has supplanted the inactivated
companied high-risk behavior (5). Intensive studyaccine, and currently there is no licensed RSV
of recipient and donor viruses and of immune titvaccine. It has been suggested recently that inacti-
ers may provide clues to mechanisms of protecvated RSV vaccine may induce inappropriate cy-

tion or failure. tokines, or cell-to-celtommunication substances,
that are responsible for enhancement (35).
Antibody-Dependent Enhancement These experiences with vaccine-related en-

Some experts have questioned whether priminfancement of disease severity have only theoreti-
with an HIV vaccine can potentiate subsequentlygal implications for HIV vaccines, such as inacti-
acquired natural HIV infection (12). The histori- vated whole-virus vaccines.

cal prototype giving rise to this concern is dengue

virus, a tropical viral disease. The presence of sdnduction of Autoimmunity

rum antibodies induced by a first attack of mildHIV vaccines may have potential for causing an
dengue can facilitate the development of severanmune reaction against the body’s own tissues.
disease on subsequent infection with a relate8uch “anti-self” antibodies could, in theory, be the
dengue virus (40). This “antibody-dependent enbasis for autoimmune injury (56, 84). Concern
hancement” (ADE) of infection can be demon-arises because HIV shares several envelope pro-
strated in the laboratory by an increase in growthein sequences that are identical (homologous) to
of virus in cell culture in the presence of antibo-sequences on human tissues, a phenomenon
dies from the serum of exposed individuals. known as molecular mimicry. One example is the
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similarity of an HIV envelope protein region to a below, along with implications for their safety
normal human blood type protein (32). Immu-(table 2-8).

nization with such viral structures can induce im-

mune responses to the cells of vaccinated individr] Synthetic Peptides

uals. Adverse effects of the autoimmune type havpefined epitopes on viral proteins are simply and

not been observed among HIV vaccine recipientgheapiy duplicated by artificial synthesis of short
to date, although, in theory, autoimmune phenoms ,inq acid chains (41, 99). Specific B and T lym-

ena could appear months to years after vaccingpocyte epitopes selected to stimulate antibody

tion. and cytotoxic T lymphocytes may be combined.
Vaccines directed at multiple epitopes (multival-
NEW GENERATION VACCINES: ent vaccines) have been prepared containing sub-
IMPLICATIONS FOR SAFETY types of HIV that are endemic in diverse regions
of the globe. Immune responses have been im-
[ Immune Goals Drive Vaccine Design proved by arranging peptides into complex struc-
and Enlarge Potential for Risk tural forms, as well as by adding new adjuvants or

As has been discussed, the immune determinarférrier molecules. Peptide-based vaccines have

of protection against HIV infection remain unde-Induceol cytotoxic T Iymphocyte responses in f[he
fined. The unique ability of HIV to evade immune SIV/macaque model. Clinical reactions to peptide

controls in natural disease and in experimenta[i’rOdUCts have been benign in initial clinical trials.
systems suggests that all avenues of immune con- ) .
tainment should remain on the research agend&! Live Vectors Carrying Genes Coding for
Based on classical theory, three elements may be Immunizing Antigens
required to prevent infection: 1) neutralization of A vectoris a living virus or bacterium used as a
free virus would be more effective with a morecarrier to express one or more “foreign” genes en-
vigorous, broadly strain-reactive, sustained anticoding desired antigens. Vectors under study in-
body response; 2) destruction of infected cells reelude canarypox virus (a relative of vaccinia vi-
quires induction of cytotoxic T lymphocytes thatrus), adenovirus (a cause of respiratory disease),
recognize multiple HIV epitopes; and 3) protec-BCG (an attenuated bovine tuberculosis organ-
tion against sexual transmission of HIV requiressm), Salmonella or Shigella (typhoid-like
an antibody and cellular response at genital anldacteria), and attenuated poliovirus. Canarypox
rectal mucosal surfaces. can be altered to express HIV antigens, but cana-
New vaccine strategies may be needed to fulfillypox does not itself multiply in the human. Cana-
these immune requirements (14). Some of theypox therefore serves as a safe substitute for vac-
new-generation concepts are novel, never beforeinia as a vector (3, 15, 16, 69, 74, 91).
applied to vaccines used in humans. Each vaccine Live vectors have important advantages in in-
formulation or variation on a formulation is re- ducing protective responses. First, protein antigen
garded as a new product by the FDA, and separasgnthesized in a vector can induce cytotoxic T
evaluations of each are required. New approachdégmphocyte responses not expected with antigen
may carry special risks, some unique to that sysadministered as inert protein. Second, vectors car-
tem. The potential for minimizing known, sus- rying multiple eny gag, and pol genes but not
pected, or theoretical risks is limited. Tests of vacRNA or other sequences essential for viral replica-
cine in vitro laboratory studies and in animal tion can assemble into a viral configuration, or
models can be poor predictors, particularly of infpseudovirior(55). The nonreplicating structure of
frequent or late events. The major types of expertthe pseudovirion is designed to duplicate advan-
imental vaccines in development are addressetges of a whole inactivated vaccine but eliminate
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itsrisks. Vaccines using virus-like particles (VLP)
have also been produced without use of live vec-
tors (102). Third, vectors that grow on body sur-
faces, such as adenovirus or Salmonella, can in-
duce HIV local mucosal immune responses.

Live vectors also carry inherent safety con-
cerns. The vector must be; 1) stably attenuated and
unable to produce the natural human disease
caused by the vector, 2) safe from unwanted
spread to contacts and community at large, and 3)
safe for individuals with impaired immunity. The
safety problems that have occurred in licensed
smallpox (vaccinia virus) vaccines alow us to
predict potential safety problems with vaccines
using live vaccinia virus vectors. These may in-
clude severe skin and mucous membrane infec-
tions, invasive and neurological diseases, and
even death in susceptible immunosuppressed in-
dividuals (75).

OlInfectious DNA

The development of vaccines composed of pure
viral genetic material, infectious or “naked”
DNA, is a novel departure from traditional vac-
cines. Viral DNA coding for asingle or multiple
genes, injected directly into the muscle or skin,
provides the genetic code for synthesizing new
protein, which in turn behaves as a potent antigen.
Persistent antibody and cytotoxic T lymphocyte
responses have been induced in laboratory ani-
mals (42, 100). Mechanisms leading to the potent
immune responses are not understood. Safety
guestions, which are highly theoretical at this
time, involve possible tumor formation, produc-
tion of autoimmune disease, or even the possibil-
ity of DNA transmission to the fetus.

Olnactivated Whole Virus Vaccine

Development of inactivated as well as live atte-
nuated HIV vaccines, using classical approaches,
were seriously considered in early deliberations.
Historically, the empiric use of either of these two
pathways was generally successful with other vi-
ruses. These strategies have not been applied to
HIV by vaccine manufacturers because each may
carry significant risk.

TABLE 2-8: Vaccine Concepts and
Their Stages of Development

Stage of

development Vaccine design

Phase I/1l Trials Envelope proteins (gp160, gp120)

Vaccinia vector/gp160

Currently entering Synthetic peptides
trials Live vectors/multiple proteins
Virus-like particles
Pseudovirions
Immune modulators/delivery systems

Preclinical research  Infectious DNA
Inactivated whole virus
Live attenuated virus

SOURCE Off Ice of Technology Assessment,1995

Preparation of a safe inactivated whole-virus vac-
cine, exemplified by the Salk-type of inactivated
polio vaccine, requires inactivation of a high-tit-
ered preparation of live virus using gentle physi-
cal-chemical means to preserve full immunogen-
icity, yet ensuring inactivation of al live viruses.
The process must guarantee absence of even a
single infectious dose in large volumes (hundreds
of thousands of patient units) of vaccine. There is
anarrow margin between surviving virus and the
destruction of viral immunogenicity; this was
highlighted early in the use of licensed polio vac-
cine when a number of vaccinated individuas de-
veloped paraytic poliomyelitis from vaccine lots
containing residual live virus (71 ). The safety
problem was resolved by simple refinements in
the inactivation process. By contrast, assuring in-
activation of all HIV particles could prove diffi-
cult. In particular, concern exists as to whether cell
cultures or animal models are sufficiently sensi-
tive to detect the minimal residual live virus capa-
ble of infecting humans. There has also been
theoretical concern regarding residual reactive vi-
ral DNA in the product.

In addition, the safety of the “lymphoblastoid”
cell lines used to prepare the virus is unknown.
“Adventitious agents,” that is, unwanted agents
growing silently in the cell cultures used to pre-
pare vaccine stock, have posed safety problems in

]
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the past. As an example, v a monkey tumor
virus, contaminated early lots of inactivated polio
vaccine prepared in monkey cells (68).

The safety of an inactivated whole-virus vac-
cine for HIV was reviewed at a workshop in 1990.

It was the consensus that a safe product is techni-

cally feasible but that product development
should proceed with caution (82).

2.

O Live Attenuated Vaccine
Vaccines using live attenuated virus, exemplified

by polio or measles vaccines, are capable of pro-
ducing immune responses that closely mimic the

solid, long-term protective immune response af-
forded by natural viral infection. In addition to a

more vigorous and broader antibody response, at-
tenuated virus vaccines may more effectively in-3.

duce cytotoxic T lymphocytes and mucosal im-
munity compared with vaccines composed of

inert antigens, such as envelope protein vaccines.

Using the SIV/monkey model, attenuated live

virus vaccines have been constructed using selec-
tive deletions of nonessential auxiliary genes that

are required for SIV replication (21). The atte-
nuated virus is stable, not reverting to a virulent
form of virus (i.e., a form of virus capable of pro-

ducing disease) over an observation period of sev-

eral years. Monkeys vaccinated with an Sigf

gene deletion show protection against challenge
with large doses of virulent virus. By contrast, the4.

control vaccinated monkeys acquired an AIDS-
like disease and died in two years.

Safety Concerns Associated with Attenuated
Virus

There are four primary safety concerns about atte-
nuated viral vaccines that have been recognized

(11, 22, 104).

1. Level of attenuationlnadequate attenuation
(reduction of virulence) of virus may result in

avaccine thatinduces the disease that it was de-

such as in vaccine recipients with immune sys-
tems compromised by cancers, immunosup-
pressant drugs, and other non-AIDS causes.
The highly infectious nature of SIV adminis-
tered orally to monkeys at birth, before the
monkey’s immune system has fully developed,
has raised new questions about safety of vac-
cines in immunocompromised individuals (79).
Stability of attenuation.The vaccine strain
could undergo genetic reversion to a more viru-
lent form during the lengthy course of replica-
tion in the vaccinee. This risk is of particular
concern with vaccines using attenuated strains
of HIV, as the human immunodeficiency virus
is characterized by rapid and frequent genetic
mutations.

Possibility of secondary spredsipread of atte-
nuated virus to contacts of vaccinees (second-
ary spread) may provide the virus with further
opportunity to revert to virulence (e.g., vac-
cine-induced poliomyelitis in contacts of vac-
cinees). However, if it can be assured that the
level of attenuation of the virus remains stable,
secondary spread of the virus may be benefi-
cial, because the attenuated virus could induce
protective immunity in contacts. Sufficient
spread of the attenuated virus would result in
the induction of herd immunity (as had oc-
curred with poliovirus vaccine).

Possibility ofinduction of tumorsOther mem-
bers of the retrovirus family regularly produce
tumors (e.g., mouse tumors and a form of hu-
man leukemia). Theoretically, the prolonged
residence of a live attenuated HIV vaccine
strain in vaccinees could allow the retrovirus to
produce tumors. Recent evidence for a direct
role for HIV infection in the etiology of some
T-cell lymphomas suggests a need to proceed
cautiously while continuing to investigate the
long-term potential of these vaccinees to pro-
duce tumors (92, 104).

signed to prevent; over-attenuated virus may The gene deletion approach to attenuation
fail to induce protective immune responsesholds special promise. Deletion of one or more
However, even an appropriately attenuated viauxiliary genes essential for viral replication
rus may show virulent behavior when notshould make the risk of reversion to virulence un-
constrained by a competent immune systenljkely. Because of safety concerns, viral mutants
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with multiple gene deletions are being exploredeins or individual peptides. The introduction of
for level of stability and attenuation, duration of new adjuvants into clinical practice has been
protection, and long-term safety. It is hoped thaslowed by concerns about the adjuvant’s toxicity.
these attenuated viral vaccines will prevent subsesignificant transient toxicity was shown in com-
guent superinfection with a second, virulent bufparative trials of experimental adjuvants (table
genetically different HIV strain. 2-6).

The protective mechanism of attenuated SIV Exploration of adjuvants is currently undergo-
vaccine is unclear. It is not correlated with anti-ing a renaissance in an effort to selectively en-
body or cytotoxic T lymphocyte responses, anchance HIV antibody, cytotoxic T lymphocyte, or
mucosal immunity is not involved. This observa-mucosal immune responses. The hope is to move
tion raises the question of whether another mearfsom an empiric to a rational approach to attaining
of blocking virus exists. Attenuated vaccines inspecific immune response goals.
the SIV/monkey model offer interesting opportu- The microsphere is a new delivery vehicle that
nities to explore immune determinants of proteccan add flexibility to the antigen’s disposition (23,

tion. 58, 65). Antigen is coated with an inert plastic
polymer, which becomes soluble in body tissues.
[0 New Approaches to Improve Vaccine The microsphere particle size and polymer com-
Performance position can be altered to target a single dose of an-
_ tigen to specific tissue sites such as mucous mem-
Mucosal Immunity branes, and to release the antigen in pulses,

No vaccine has yet provided an immune barrier adbviating the need for a multiple dose vaccination
the mucosal membranes of the rectum, vaginachedule.

and urethra—the sites of sexual transmission of

HIV (62, 63, 64). The mucosal administration of
vaccine vectors that grow on mucosal surface
may provide a critical tool for the prevention of
HIV transmission by sexual routes. Antigen up-
take from mucosal surfaces is poor compared wit
injection. New strategies to improve the uptake o
antigens from mucosal surfaces involve use of. : ; \ .
biodegradable microspheres, cholera toxin BC'fIC cytqkmes may be included in a vaccine, or
liposomes (phospholipid droplets), and immu-.may t_)e mduc_ed in the body by altering the form
nostimulating complexes (iscoms) to enhance” which vaccine antigens are presented.

passage of antigen through cell membranes for. Any of the above approaches to Improve vac-
more efficient processing (58). cine performance may have unexpected side ef-

fects. So far, several new adjuvants have caused
early transient difficulties and have been with-
drawn from use.

ytokines

ytokines comprise a family of soluble sub-
stances (e.g., 1L-2, 1L-4, interferons, etc.) that
Iqwediate functions of immune cells. Cytokines can
Play a significant role in providing protective im-
une responses following vaccination (18). Spe-

New Adjuvants and Delivery Vehicles

Adjuvants are nonviral materials incorporated
into vaccine formulations to augment the magni-

tude or spectrum of immune responses to vaccine2OCIAL HARMS AS ADVERSE EVENTS

(31). Since the 1940s, however, alum compoundadverse consequences or harms may be expected,
have been the only adjuvants accepted for vaccingot attributable to the biological properties of the
products licensed by the FDA. Adjuvants havevaccine, but rather falling into the realm of “social
been discovered largely empirically, and are commjury” (2, 90). Vaccines may cause a “false-posi-
monly derivatives of bacteria or plants. They maytive” screening tests for HIV infection. This vac-

be combined with chemical surfactants (emulsifi-cine-induced seropositivity can result in discrimi-
ers), forming complexes with specific HIV pro- nation against false-positive individuals, such as
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in eligibility for military service, employment, HIV vaccines will fall short of protecting all re-
health or life insurance, or restriction of travel. cipients. None of the currently licensed vaccines
Seropositivity following inoculation with en- in public health use, even the most effective, vac-
velope vaccines can usually be distinguished fronsines protects all recipients; estimates of protec-
HIV infection by the Western blot test which is tion range from 50 to 70 percent for influenza vac-
used to confirm the results HIV of enzyme-linkedcine, to 95 percent for measles and polio vaccines.
immunosorbant assay (ELISA) tests used in HIVFFailure of vaccine to protect is expected in clinical
screening. Volunteers in NIAID-sponsored trialstrials. These failures may be perceived as vaccine-
have received identification documents certifyinginduced enhancement of infection, manifest as an
their participation in these trails, although AVEG increased susceptibility or a more aggressive
personnel have had to intervene to provide validacourse of infection. Lastly, questions of responsi-
tion of confounding Western blot confirmatory bility and legal liability for vaccine injury, provi-
tests (5). sion of health care, or other services to trial partici-
The problem may become more acute in the fupants remain unresolved (2). The concept of social
ture as new generation vaccines that include mantyarms is developed further in the discussion of ef-
more types of antigenic proteins than are currentl§icacy trials below. These issues are also discussed
used may render the Western blot test unable tio further detail in chapters 3 and 4.
distinguish vaccine-induced seropositivity from
true HIV infection. Reliance must then be placedCLINICAL TRIALS IN HIV-INEECTED
on time-consuming and expensive polymeras
chain reaction (PCR) tests which detect the |ores§11\I DIVIDUALS
ence of virus directly, and on viral cultures. Sim-
pler methods of distinguishing vaccine-inducedd Infected Pregnant Women
immune responses from immune responses irPrevention of newborn HIV infection by vaccina-
duced by natural infection are being actively pur+tion of the infected mother deserves special note.
sued. HIV-infected pregnant women transmit infection
Participation in an HIV trial, in itself, may en- to 15 to 40 percent of their progeny. In this compli-
gender social harms. Others may perceive a vokated situation, vaccination can potentially pre-
unteer’s participation in the trial as implying that vent infection of the fetus or newborn and treat the
the volunteer is in a group at special risk of acquirinfection of the mother. The goal of a vaccine in
ing HIV infection, and this may result in personalthis setting is to favorably alter the immune status
stigmatization of the volunteer. Further, volun-of the mother during pregnancy, thereby lowering
teers who are immunized with one candidate vache risk of transmission of the virus from mother
cine may be precluded from participating in clini-to fetus (vertical transmission) (98. Possible
cal trials of subsequent, possibly more effectiverisks to the mother, fetus, and newborn have not
vaccine products. Also, trial participants may asbeen formally tested in clinical trials of HIV vac-
sume that they are protected from HIV infection,cines. Previously, pregnancy has been cause for
and as a consequence may increase their risk-taéxclusion in all Phase | and Il trials. Despite coun-
ing behaviors. This increased risk-taking behavioseling designed to exclude pregnancy, overall 16
may occur despite intensive counseling on the@regnancies have occurred in AVEG trials con-
possibility of assignment to placebo vaccine andlucted in uninfected subjects with no adverse
the unknown efficacy of the trial vaccine. events attributable to vaccine.

18 The use of vaccines to prevent vertical transmission is reviewed by M. Walker and P. Fast, 1995(98).
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TABLE 2-9: Current Cinical Trials in HIV-Infected Pregnant Women

Vaccine Developer Trial site
In HIV infected pregnant women
rgpl160-LAI MicroGeneSys AVEG, ACTG
rgp120-MN Genentech AVEG, ACTG
rgpl120-SF2 Biocine ACTG
In infants born to H/V-infected women
rgpl120-MN Genentech ACTG
rgpl120-SF2 Biocine ACTG

KEY: ACTG = NIAID AIDS Clinical Trial Group, AVEG = AIDS Vaccine Evaluation Group of AIDS Vaccine Clinical Trials Network
SOURCE. Adapted from M C Walker, and P E Fast, Clinical Trials of Candidate AIDS Vaccines, in press

While there is no a priori reason to expect ad-
verse events, such as injury to the developing fetus
or newborn, from HIV vaccine, the outcomes of
these pregnancies will be carefully monitored. In-
juries to the newborn that are causally related to
the vaccine must be distinguished from the recog-
nized high background rate, approximately 3 per-
cent, of naturally occurring birth defects or devel-
opmental problemsin newborns. Phase | clinical
trials of HIV vaccine in 23 infected pregnant
women, using three rgpl20 vaccine products, are
in progress (table 2-9) (106). The vaccine prod-
ucts were pre-screened for fetal toxicity in ro-
dents. No significant vaccine-related adverse
events occurred in mothers or in the 20 infants that
have been delivered to date.

In regions of the developing world where there
is a high incidence of HIV infection and where ef-
fective chemotherapy (Zidovudine) is not widely
available, trials of vaccines to prevent vertical
HIV transmission remain appropriate. These trials
should be a high priority, because HIV-infected in-
fants usually progress rapidly to severe disease.

OTrials of Therapeutic Vaccine for
Treatment of Established Infection

Use of an HIV vaccine as an agent to treat individ-
uals with established HIV infection (therapeutic
vaccination) is based upon concepts that are dif-
ferent from vaccine used as a preventive agent
(prophylactic vaccination). In established infec-
tion, avaccine is used for its potential to favorably
modulate the immune system. The objective of

therapeutic vaccination is to selectively enhance
the immune processes that reduce viral replication
and increase viral suppression. This, in turn, may
control or eliminate persistent virus and delay or
prevent disease progression.

However, there has never been a vaccine that
has been able to slow progression of an infectious
process once the infection has been established.
Post-exposure immunization in some viral infec-
tions, such as rabies, is only effective if the vac-
cine is administered early in the incubation period
of the virus, before infection is established in the
target organ. Approximately 35 Phase | and 11
trials of therapeutic HIV vaccines are active in the
United States and abroad, using envelope and core
proteins, novel vectors, inactivated virus, and oth-
er products (98).

Several things can be learned from trials of
therapeutic HIV vaccines that bear on the devel-
opment of a preventive HIV vaccine. First, the
more favorable risk/benefit ratio in a treatment
setting versus a preventive setting, permits more
widespread study of novel products. Second,
trials of therapeutic vaccines permit the assess-
ment of the safety and specificity of immune re-
sponses to the vaccines (77). Third, there has been
no clear evidence that therapeutic vaccines benefit
the course of HIV infection, although more defini-
tive randomized, controlled Phase 11 clinical trials
arein progress. Finally, there is no evidence that
HIV infection has been accelerated or enhanced in
recipients of therapeutic HIV vaccines. One study
of HIV vaccines in chimpanzees reported a
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TABLE 2-10: HIV Vaccine Efficacy Trials

Total sample size*

Annual rate HIV infection

Length of Trial 1% 2% 3%0 4%
2 years 28,896 14,540 9,690 7,290
2,5 years 22,266 11,224 7,496 5,650
3 years 18,294 9,238 6,180 4,668

*Two-arm study, 90% power to detect a 30°A reduction m the risk of infection, 10% annual loss to followup.

SOURCE" Wasima N. Rida, Division of AIDS, NIAID, Bethesda, MD, June 1995.

transient rise in HIV-infected cells after vaccina-
tion; this transient increase in HIV-infected cells
was of unknown significance (28).

PHASE Il EFFICACY TRIALS

[OGeneral Concepts of Efficacy Trial

Design
The capability of a vaccine to protect against in-
fection is determined in Phase Il efficacy trials
(96) (97). The quality and quantity of vaccine-in-
duced immune responses measured in Phase | and
Il trials may predict, but do not demonstrate, effi-
cacy of the vaccine. The second major function of
the Phase |11 efficacy trial is to provide a more de-
finitive assessment of vaccine safety.

Efficacy trials of HIV vaccines will be large,
complex, lengthy, and expensive. The design re-
quires a prospectively randomized, double-blind,
placebo-controlled study, which will involve sev-
eral thousand subjects assigned to one or more
vaccines or to placebo. The tria site must be pre-
pared with competence in epidemiology capabili-
ties in behavioral, clinical and laboratory roles,
and data management skills. The number of sub-
jects, duration of recruitment, and followup are
determined by several key variables. These in-
clude the number of arms (i.e., vaccine and place-
bo groups) in the study, seroincidence (annual rate
of new infection), length of recruitment period,
rate of retention, assumptions about level of effi-
cacy of the experimental vaccines, and the defini-
tion of infection or disease endpoint(s) or outcom-
es that are measured. An example is provided in
table 2-10.

Persistent infection accompanied by delay or
prevention of clinical disease or reduced transmis-
sion of virus requires many years or lifetime fol-
lowup.

Possible endpoints, including “intermediate
endpoints’ in vaccine trials, are described in table
2-11. Documentation of the validity of intermedi-
ate endpoints as predictors of vaccine protection
will require intensive laboratory studies. Multiple
efficacy trials will be needed; the initial vaccine
formulations may well be less than optimal.

OPreparing for Efficacy Trials in the

United States
Successive vaccine candidates with potential for
improved efficacy and safety will be compared in
randomized, double-blind, controlled clinical
trials with prior vaccines serving as benchmarks.
HIV efficacy trialsin the U.S. will be unique in the
history of vaccinology. While the underlying epi-
demiological and statistical principles of trial de-
sign are the same as those used in trials of classical
vaccines, the groups that are targeted for HIV vac-
cination and their community settings have spe-
cia characteristics. This, together with the specia
biological and social implications of HIV infec-
tion, has a great impact on the conduct and out-
come of thetrial (43, 45, 96, 97).

Populations with high rates of seroconversion
(incidence of HIV infection) are required, such as
intravenous drug users and men who have sex
with men. Such communities may feel disenfran-
chised and socialy stigmatized, have concerns re-
garding access to health care and other services,
and harbor distrust of the government and of
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TABLE 2-11: Possible Outcomes of HIV Vaccine Efficacy Trials and Levels of Protection

Possible outcomes of trial Intertxetation

Sterilizing  Immunity Vaccine has prevented infection.
Minimal infection without antibody

Abortive infection

Vaccine has induced immune memory only.

Early transient viremia and/or antibody response; vaccine
has prevented establishment of infection.

Vaccine has decreased viral load, delayed disease, or
reduced transmission,

Vaccine has failed.
Immune enhancement of infection as a result of vaccination,

Modified infection

Unmodified infection and disease
Rapid progression or increased incidence

SOURCE: Office of Technology Assessment, 1995

scientific experimentation (90). These underlying
ethical, social, legal, and political issues will re-
quire sensitive attention.

In anticipation of conducting large-scale effica-
cy trials, preparatory studies have been initiated
(89, 96). Severa thousand injection drug users
and homosexual and bisexual gay men with a high
HIV seroincidence are under study in the HIV
Evauation Network (HIVNET), sponsored by the
NIAID, CDC, and the National Institute of Drug
Abuse. The goals are multiple: 1) to study socio-
cultural factors affecting recruitment and reten-
tion; 2) to measure the frequency of risk behav-
iors, to assess the effect of trial participation,
counseling, and unbinding on risk behaviors, and
to develop strategies to reduce the frequency of
risk behaviors (undocumented changes in person-
al risk behavior can have confounding effects on
the apparent efficacy of avaccine) (87); 3) to de-
termine the basis for attitudes toward vaccine ac-
ceptance; 4) to develop educational strategies and
consent forms appropriate to the subject groups;
and 5) to study the dynamics of trial acceptance
and feasibility. Information derived from such
studies will enhance the feasibility and readiness
to undertake full-scale HIV vaccine efficacy trials
in the U.S. Continued research into the measure-
ment of socio-behavioral variables is critical to
planning, trial design and data analysis.

OCriteria for Selection of a Vaccine for
Efficacy Trials

The criteria for selecting an HIV vaccine candi-

date that merits study in a Phase |11 efficacy trial

has been extensively discussed over the past few
years. Because we do not know what specific type
of immune response is required to provide protec-
tion from HIV infection, the criteriato be used to
select vaccine candidates are not sharply defined.
Discussions have involved consideration of the
following elements: 1) evidence of safety and im-
munogenicity of the vaccine in Phase | and 11
trials; 2) the vaccines ability to induce high-tit-
ered, broadly reactive, and sustained levels of an-
tibody capable of neutralizing primary field HIV
isolates; 3) the vaccines ability to induce cytotoxic
T lymphocyte responses, and 4) evidence of vac-
cine protection in a primate model. However, in
the face of scientific uncertainty and a rapidly
evolving knowledge base, the relative emphasis
and stringency given to each of these criteria have
varied in successive recommendations. More
clearly defined criteria for selection of vaccine
candidates for entry into Phase |11 efficacy trials
would be of obvious value.

OEnvelope Proteins as Candidates for

Efficacy Trials
Two candidate vaccines, Biocine SF2 with MF59
and Genentech MN with alum adjuvant have com-
pleted Phase Il tridls. A Phase Il clinical trial of
envelope vaccine would test the following hy-
pothesis. can neutralizing antibody, with certain
limitations in its magnitude, cross-reactivity,
durability, and mucosal localization, protect a
high-risk population with a measurable level of
efficacy?

In June 1994, the NIAID AIDS Subcommittee
and AIDS Research Advisory Committee (ARAC)
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TABLE 2-12: Factors Considered in Determining Whether to Proceed With Efficacy Trials

Biological factors  Factors favoring efficacy trials

Factors weighing against efficacy trials

Safety * Only minimal transient local and sys- . Breakthrough infections; Possibility of immune

temic reactions have occurred.

enhancement.

Immune response . Neutralizing antibody has been induced . Need increased titer, duration, and cross-reac-

by envelope vaccines.
* CTL may not be essential.

Primate model

conditions.

tivity of antibody in response to envelope pro-
tein, as well as neutralization of primary iso-
lates.

* CTL may be important to protection.

+ Envelope vaccine protects chimpanzees . Envelope vaccine offered; poor protection in
against mild HIV infection under limited

more stringent SIV/monkey disease model.

Social, political, « Vaccine need is a public health impera- « An inconclusive trial may result, with loss of

ethical factors tive.
Infrastructure for trials is ready.
+ Modest protection valuable.

determinants of protection.
* Product is ready

Scientific gains may result, e.g., immune .

public confidence.
* A better behavioral database is needed,

» Trial may involve large investment of funds and
human resources for questionable gains, False
security may increase risk-taking.

Trial lacks sensitivity to detect immune determi-
nants of infection,

+ Setback for industry if trials fail.

KEY: CTL = cytotoxic T lymphocytes

SOURCE Adapted from A. Hause, “Report on the April HIV Vaccine Working Group Meeting," paper presented at the NIAID AIDS Research Advisory

Committee (ARAC) meeting, June 17, 1994

recommended that Phase |11 clinical efficacy trials
with the envelope vaccines should not proceed in
the United States at that time (25). Factors con-
tributing to the decision included scientific, politi-
cal, and ethical issues (39) (table 2-1 2). There was
a significant level of scientific uncertainty regard-
ing the wisdom of immediate efficacy trials, with
advocates on both sides of the question. Two tria
designs were discussed (46). A definitive three-
armed trial with a sample size of 9,000 high-risk
individuals would permit detection of statistically
significant protection from a vaccine with only 30
percent efficacy. Alternatively, a smaller tria, in-
volving 4,500 individuals, would allow detection
of significant protection from a vaccine with 60
percent efficacy, but have little chance of detect-
ing the protection from a vaccine with 30 percent

efficacy. *°

*Larger trials are able to defect smaller degrees of vaccine efficacy.

Phase | and Il clinical trials of HIV vaccines
continue. New generation products recently en-
tered into Phase | trials or in the preclinical pipe-
line are designed to expand the quality and quanti-
ty of the protective immune response to the
vaccine. These products should be available for
consideration for Phase Il efficacy trails within
two to three years.

OMonitoring Adverse Events in Efficacy
Trials

The long-term followup of large numbers of vac-
cinees and controls allows for surveillance of
events that are infrequent or occur after an interval
of years. The prospectively defined populations
that participated in vaccine efficacy trials consti-
tute unique epidemiologic cohorts, not easily du-
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plicated after controlled efficacy trials are com-uncontrollable rise in HIV infection alters the risk
pleted. “Vaccinated cohorts” from efficacy trials to benefit ratio of the vaccines. While ethical prin-
could be compared to the unvaccinated cohortsiples of such decisions remain universal, it is rec-
that are currently under epidemiologic and viro-ognized that biological circumstances can validly
logic surveillance. affect the decision process. The attendant risks of
Provision for long-term followup should be an adverse reactions or social harms in a developing
integral part of the design of efficacy trials, allow-world setting engender a separate level of issues,
ing surveillance of safety issues, such as enhancgglolving U.S. industry, institutions, and investi-
infection, autoimmune disease, tumors, or reveryators, as well as the host foreign nationals. Issues

sion to virulence. Rigorous assessment will be regyrrounding vaccine trials in developing countries
quired before acceptance of a causal relationshig,s giscussed in chapters 3 and 4

between a vaccine and adverse events. Despite
difficulties and expense, decades of experience
with childhood vaccines emphasize the singulaQ’"A‘PTER 2 REFERENCES
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Ethical Issues In the
Design and
Conduct of

HIV Vaccine Trials

Ithough of crucial importance, human trials of HIV vac-

cines should not go forward without appropriate attention

to ethical considerations. This chapter provides an over-

view of the ethical considerations that arise in the design
and conduct of clinical trials of preventive HIV vaccifeBhe
primary focus of this chapter is on Phase Il (efficacy) trials; how-
ever, many ethical issues relevant to early stage (Phase | and II)
clinical trials and to the marketing of HIV vaccines are also ad-
dressed.

This chapter begins with a review of some basic ethical prin-
ciples and background information about clinical trials. The
chapter then discusses ethical issues in clinical trial design, sam-
ple selection, informed consent, trial termination, and compensa-
tion for adverse reactions. The chapter concludes with a discus-
sion of ethical issues relevant to clinical trials in developing
countries, and issues arising from the incorporation of HIV vac-
cines into clinical practice.

BASIC ETHICAL PRINCIPLES

All biomedical research should be conducted in a manner that
seeks not to violate three primary bioethical principles: 1) benefi-
cence, 2) respect for autonomy, and 3) justice T8 principle

1This paper is concerned wigthical obligations, rather thaegal ones. Ethical ob-
ligations tell us how we ought to act, in accordance with a series of morals, values, and
principles. In certain contexts, including in the research context, organizations have put
forward codes of behavior to guide ethical conduct. Typically, these codes are not binding
legally, and at most, carry weight in determining the standard of care. Legal obligations
tell us what we are required to do, in accordance with a government’s legal system, as de-
fined by regulations, legislation, and court decisions. Breach of legal obligations typically
results in specified penalties.
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of beneficence addresses one’s obligations to efects as individuals who have the right to make
sure the well being of others. Included within thetheir own decisions, even when those decisions
principle are both the obligation to do no harmare based on values or world views that are differ-
(called nonmaleficence) and the obligation to daent from those of the investigator. The doctrine of
good. In the context of clinical trials, the principle informed consent (described below) is derived
of beneficence requires that the welfare of refrom the principle of respect for autonomy.
search participants be protected. Participants must Justice requires fairness in the distribution of
not be exposed to undue or excessive risks. Thisoth benefits and burdens. In research, this re-
obligation may not be waived merely by inform- quires that no individuals or populations bear a
ing subjects of these risks. disproportionate share of the risks of research
Moreover, initial responsibility for ensuring without justification, and that all populations have
that risks are not excessive lies with the investigaaccess to the benefits of research participation.
tor, the vaccine sponsor, and an external review Each of these three principles create indepen-
board. This responsibility may not be delegated t@lent obligations that may conflict. For example,
the research participant, for two reasons. First, redecisions about what is the “reasonable” level of
search volunteers are unlikely to understand thfisk above which participants cannot be exposed
risks of research as well as do the investigators an8ased on beneficence) may conflict with the right
research sponsors. Second, it is a central tenet gf potential participants to determine this level for
research ethics that, unless personal benefit can Bgemselves (based on respect for autonomy).
gained from trial participation, there are certainanother example is the potential conflict among
risks that are just too great for anyone to consenke obligation of external boards to protect certain
to, regardless of one’s level of understanding ofyroups or individuals from research risks (based
those risks. In trials involving human researchyn justice), the obligation to allow individuals to
subjects, an external review board, in collaboramake that assessment for themselves (autonomy),
tion with the investigators, is charged with assesand the obligation to obtain findings that will
sing whether a given level of risk is justified. EX-penefit society as a whole (beneficence). There are
ternal review boards are given this responsibilityho clear rules for balancing these obligations.
because of concern that investigators directly iniy actual practice, the investigators and an outside
volved in the study have interests that may biagoarg first determine what harms are unreason-
their assessment of research risks. Also, externghje |f the risks of trial participation are not
review boards typically include lay persons andnreasonable, potential research participants must
persons from disciplines other than that of the inpgyide “informed consent” to trial participation-
vestigator, who provide balance in the assessmepisearch participants should be given information
of the reasonableness of rigks. about the trial in question, including its risks, and
There are further obligations arising out of be-5|owed to decide whether they wish to partici-

neficence. When persons are included in reseanighte according to their own values and prefer-
who might be particularly vulnerable to being ex-gces.

ploited (e.g., prisoners, children, persons with

little formal education), beneficence requires us to

provide special protections to ensure that thesELINICAL TRIALS OF VACCINES

participants are not harmed by the research.  There are two main categories of vaccines being
Respect for autonomy, or respect for persongjeveloped for HIV: prophylactic vaccines and

obligates investigators to recognize research sulbherapeutic vaccines. Prophylactic HIV vaccines

2 For further history of Institutional Review Boards, see R.J. Levine, 1988 (20).
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have as their primary purpose the prevention of indoes not require, however, that the investigators
fection (although, in certain cases, the term is usethemselves not have a “treatment preference.”
for vaccines intended to prevent establishment of Because HIV is such a serious condition and
infection). Therapeutic HIV vaccines are given tothe consequences of erroneous vaccine research
persons who are already infected to slow, halt, diindings would be great, it may be less ethical to
reverse the progression of disease. In this sensepnduct a vaccine trial that does not randomly as-
therapeutic vaccines are similar to any other treasign trial participants. Randomized clinical trials
ment3 This chapter discusses ethical issues suiare not the only means of assessing effectiveness,
rounding clinical trials of prophylactic HIV vac- but because they minimize the potential for bias,
cines. they are considered the “gold standard” for clini-
While the three phases to the testing of vaccinesal research (30). Randomized trials of HIV vac-
in human populations were described in detail ircines are particularly important because factors
chapter 2, the focus of this chapter is on ethical isthat affect HIV transmission, such as risk behav-
sues related to the conduct of clinical efficacyiors or concurrent infection with other sexually
(Phase Ill) trials of HIV vaccines, although manytransmitted diseases, have the potential to bias the
of these issues are also relevant to the conduct ofsults of an observational study of vaccine effica-
Phase | and Phase Il trials. The final portion of thigy.
chapter discusses some ethical issues related toOnce there is consensus that an HIV vaccine is
the use of an approved HIV vaccine in clinicalprotective, it would not be ethical to conduct a

practice. vaccine trial that randomly assigns research par-

ticipants to a placebo vaccifiét is ethical to con-
ETHICAL ISSUES IN THE DESIGN OF duct randomized clinical trials to test hypotheses,
CLINICAL TRIALS but not to provide confirmatory data.

These are a number of ethical considerations in the

design of a clinical trial of a prophylactic HIV vac- [1 Will Trial Participants Receive

cine. Fundamentally, a trial that is not designed to  Counseling About Risk Behaviors?

yield yalid, sc'ientifically new, or confirmatory re- Any clinical trial of an HIV vaccine should in-
sults is unethical and should not be conducted bgyyde pehavioral counseling about risks for HIV
cause no burden or risk on the part of research pag, nsmission at every study visit. This is ethically

ticipants is justified if some benefit is not likely to required, not only because the vaccine is unlikely
result. Assuming that there is scientific justifica-5 pe completely efficacious and some partici-

t?on to proceed With_a clinical trial, specific QUeS-pants in a randomized trial will not receive the
tions related to design must be addressed. vaccine, but also because there is a responsibility
o ] to provide trial participants with some benefit if
[ Is Randomization Ethical? possible at not too great an expense. Moreover, the
Benjamin Freedman argued that it is only ethicaprovision of behavioral counseling reinforces the
to randomly assign trial participants to an expermessage to trial participants that vaccines are but
imental intervention where there is “clinical equi- one part of an overall strategy to prevent HIV
poise—"that is, where there is uncertainty in theransmission, which also includes the avoidance
medical or scientific community generally aboutof behaviors that increase one’s risk of infection.
whether the intervention is beneficial (10). ThisThis will also be an important message to convey

3The possible uses for an HIV vaccine are described in chapter 2, box 2-1, “The Spectrum of Possible Strategies for Uses of HIV Vaccines.”
4 After an HIV vaccine is approved, new generation experimental vaccines would be tested against the approved vaccine.
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when HIV vaccines are incorporated into clinicalat all levels should be trained in procedures for
practice. maintaining confidentiality.

Although the power of a study to detect differ-  Participants in clinical trials of HIV vaccines
ences between vaccine and placebo recipients wihould be assured that they may have access to
be reduced if the recipients’ baseline rate of seraheir files once the trial is completed. Participants
conversion falls, ethically the most effective be-should be provided with documentation of their
havioral counseling should be provided to participarticipation in the HIV vaccine trial, as it may be

pants. needed later to demonstrate, for example, that vac-
cine is the source of a false-positive HIV screen-
[1 Are Procedures Adequate for the ing test.
Confidential Handling of Research Some researchers have sought to bill partici-
Data? pants’ insurers for any trial-related procedures

In research, it is imperative that all aspects of da £-9- I_aboratory analyses, screening tests, etc.).
he primary legal reason why insurers rarely pay

collection, including recordkeeping, data Storageforthese rocedures is that insurance policies onl
and the sharing of information be performed in a P P y

manner that maintains participants’ confidential—provIde reimbursement for“medically necessary

1. Persons knaun or even suspected of banf 11 Ones decision o paricpate i
HIV positive have experienced discrimination in of the rev%ntivg theraov or t):eatment s un
housing, employment, and insurance, as well ayy P by

social discrimination from peers (14). Because th&roven, so the _experlmental therapy cgnnot be
considered medically necessary. There is also an

HIV-related information gathered in HIV vaccine nortant ethical reason such claims should not be
trials is particularly sensitive, the maintenance of,. P . - . S
iled: the filing of claims would pose unjustifiable

confidentiality in these trials is especially impor- risk to trial participants’ confidentiality. In HIV

tant. .vaccine trials, the filing of a claim would require

Procedures should be established to maintal{‘he disclosure of the participants’ names and sen-
the confidentiality of trial participants. A number . ne participants nar
sitive HIV-related information to individuals who

of practical measures should be taken. For exanﬁ{ave no relationship to the trial. The disclosure of
ple, participants should be assigned unique identi- P '

fication numbers, and all interactions with partici-senS't'Ve HIV-related information may put the

: .~ participants’ access to future coverage at risk.
pants should be conducted using those uniq . . .
: - . e . herefore, payment for trial-associated medical
identifiers (or first names if trial participants pre-

fer), rather than the trial participants’ full names.procedures should be the responsibility of the in-

A “master key” that links participants’ full names vestigators and vaccine sponsors, and funds for

to their unique identification numbers should bethese procedures should be included in the trial

kept in a locked cabinet or other secure place, an%Udget'
accessible by only a limited number of investiga- . .
tors. [J1s There Community Involvement in the

The participants’ full names should not be re- Planning and Conduct of the Trial?
vealed to those who interview the participant,Although the importance of a community board is
draw his or her blood, provide behavioral counselusually emphasized in discussions of clinical
ing, administer the vaccine, or otherwise persontrials in developing countries, a community board
ally interact with the participant. All written in- is equally important for trials conducted in the
formation and specimens should be labeled wittunited States or other developed countries. A
the participants’ unique identifiers, and thesecommunity board often is comprised of approxi-
should be kept in locked storage units or computemately 10 persons, usually trial participants, who
files with controlled access. Most important, staffmeet with the investigators periodically through-
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out the course of the trial, beginning with its de-concerns about not burdening any population dis-
velopmental stage. Community boards often reproportionately have been supplanted by concerns
view and make recommendations about how théhat there be fair access among populations to
trial should be conducted. In some settings, newhat may be the benefitsf participation in re-
staff must be interviewed and approved by theearch. In both cases, the key concern is one of jus-
board before they are hired. The community boarg@ice: all populations have a right to the potential
benefits both the trial participants and the investibenefits of research, and no population, particu-
gators. Participants can contact board membergyrly those unable to provide voluntary consent,
who may seem more accessible than investigashould bear the burdens of research unjustly.
tors, with questions and concerns. The members «yinerable” populations, or those that may be
of the board are intended to be representative @fnable to provide valid informed consent, can be
trial participants, and will help ensure that partici-gjvided into two general categories. First are those
pantS1 rlghtS are protected. Researchers are I|kel‘Mh0 have the mental Capacity to consent, but1 be-
to benefit from participants’ greater involvementcayse of their situation, do not have the practical
and, perhaps, “ownership” of the research, that igpility to provide consentoluntarily. Examples
engendered by the community board; this coulgf this category of vulnerable populations include
resultin greater retention and better adherence tytisoners, women in certain societies, some des-

participants to study protocols. perately ill patients, or those in a dependent rela-
tionship with the investigator, such as medical
SELECTION OF SAMPLE students or patients. Second are those who are un-

There are a number of ethical considerations in reable to consent by virtue of a characteristic or
cruitment and selection of trial participants. Gen-condition inherent to them. Examples include
erally, individuals suitable for clinical efficacy children.and persons with mental iliness or mental
(Phase IIl) trials are from populations with a highrétardation who do not have the mengpacityto
incidence of HIV infection, and should be from provide consent. The obligation to protect vulner-
communities with sufficient willingness and in- @bl participants, particularly in light of gross
frastructure to support a trial (31). A candidateN@Ms to which they have been submitted in the

. . . . 5 i i
vaccine should be tested in the populations @St remains paramount. Atthe same time, all of
hese populations also have a claim to what may

which it would be used in clinical practice becaus _ . S
a study’s findings may not be generalizable t e considered the benefits of participating in a
ial.

: : i
opulations other than those from which the stud - .
Pop y In determining whether to include any vulner-

sample was chosen. able population in research, two guestions should
. . be answered. First is whether it is necessary to in-
[ Special Populations clude the vulnerable population to obtain knowl-
Historically, a major thrust of research ethics hagdge that cannot be gained from studying other,
been the protection of vulnerable populationgess vulnerable populations. For example, one can
from enrollment in human subject research with-only determine the efficacy of a drug or vaccine
out their (or their guardians’) knowledge or con-for children by conducting clinical trials involv-
sent (an autonomy-based concern) or without jusing children. Second, do the members of the vul-
tification for their specific inclusion (a nerable population (or their guardians) consider
justice-based concern) (25, 33). More recentlythe research to be of benefit to themselves.

5 An initial expose of unethically conducted biomedical research was presented in a book by Beecher and colleagues in 1966 (4).
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The question of whether to include pregnant] Members of Racial and Ethnic Minority
women in clinical trials has been given particular Groups
attention in recent years (24). Until recently, preg-agrican American and Hispanic persons are likely
nant women have largely been excluded fromg pe recruited for HIV vaccine trials in greater
clinical trials because of concerns about risks {®roportion than their representation in the popula-
the fetus. However, the only way to study whethegjgn given that they are highly represented among
a vaccine prevents transmission of HIV fromgroups at risk for HIV infection. There is reason
mother to fetus (vertical transmission) is to in-to pelieve that African American and Hispanic
clude infected pregnant women in clinical trials.persons are more likely to be suspicious of the
As discussed in chapter 2, although pregnarihtentions of investigators, given the history of
women have been excluded from HIV vaccineabuses of members of racial minority groups in
trials in the past, there are now clinical trials ofclinical research, most notably in the Tuskegee
vaccines to interrupt vertical transmission thatsyphilis study (29). Involvement of community
have enrolled infected pregnant women. boards and “gatekeepers” is especially important

Certain populations at increased risk for HIV from the outset of HIV vaccine trials to better en-
infection may be considered vulnerable, not besure that trial participants’ needs are addressed
cause of a hampered ability to provide consent&nd that investigators are sensitive to cultural con-
but because they are at particular risk of sociaterns.
harms from trial participation. For example, some It is also important to ensure that members of
high-risk behaviors are illegal (e.g., injection drugracial minority groups are recruited for participa-
use, prostitution, and, in certain jurisdictions,tion in research trials given that the prevalence of
male-to-male sex). Members of these high-risknfection is higher among these groups and that
groups may increase the chance of detection as@ny members of these groups would be candi-
result of trial participation. At the same time, suchdates for a vaccine once approved.
high-risk individuals are targeted for HIV vaccine
clinical efficacy trials because they have high rate§NFORMED CONSENT
of seroconversion and because they offer an ofRooted in the principle of respect for autonomy is
portunity to study the interaction between the vacan ethical obligation on the part of investigators to
cine and specific risk behaviors. Investigatorsengage potential research participants in the proc-
should assure these potential research participangss of informed consent and to obtain adequate
that their confidentiality will be protectéd. consent from all participanfsThe U.S. Public

6 Investigators may want to obtain a Federal certificate of confidentiality to better ensure protections for this category of participants. Public
Health Service Act, § 301(d), 42 U.S.C. The Act states that special protection will be granted “sparingly” to research projects of a “sensitive
nature where the protection is judged necessary to achieve the research objectives.” 42 U.S.C. § 301(d). Examples of the types of research that
may qualify are those that collect “information relating to sexual attitudes, preferences, or practices; alcohol, drugs, or other addictive products;
illegal conduct; information that if released could reasonably be damaging to an individual’s financial standing, employability, or reputation;
information that would be recorded normally in a patient’s medical record, and the disclosure of which could reasonably lead to social stigmati-
zation or discrimination; information pertaining to an individual’s psychological well-being or mental health.” Researchers who have obtained
a certificate of confidentiality “may not be compelled in any Federal, State, or other local civil, criminal, administrative, legislative or other
proceedings to identify [research participants].”

7 See Beauchamp and Childress, 1989 (3), for further discussion of ethical principles.
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Health Service established a policy in 1966 (reof who can be contacted for questions or prob-
vised substantially in 197%)that all federally lems; and a declaration that participants have the
funded research must be approved by external reight both not to participate in the trial and to cease
view boards that have as part of their responsibiltheir participation at any time, and that by so do-
ity ensuring that investigators obtain informeding, the receipt of medical care or other benefits
consenf Essentially all academic institutions re- will not be compromised.
quire that all research involving human subjects In addition to these general requirements, there
(not just that funded by the federal governmenthre considerations specifically for HIV vaccine
secure such approval. The need for this externatials. Any clinical efficacy trial examining HIV
oversight arose from the recognition that there@ransmission will need to limit its sample to per-
may be conflicts of interest among clinical inves-sons who are not HIV-infected. Therefore, all po-
tigators. tential enrollees will first be screened for HIV in-
The process of informed consent for a clinicakection. There needs to be an informed consent
trial involves: 1) providing the prospective partic- process for this testing that is distinct from the in-
ipant with information relevant to his or her deci-f5ymed consent process for enroliment in the re-
sion about participation in the trial, 2) ensurindgearch trial. The usual procedures for pre- and

that the participant understands that informationy, . et counseling must be adhered to. In addi-
3) ensuring that the participant is choosing to parg

ticinat luntaril 44 d tina th ion, information should be provided to the poten-
ICipate voluntarily, an ) documenting the COMial enrollee that explains that a positive HIV test
sent of the participaif

The following information should be provided renders the potential subject ineligible for partici-

. - i . ation. Moreover, some means of referral for
to potential participants: an explanation that thef

are being asked to participate in research, not cli hose found to be infected must be established.

ical care; a statement of purpose of the research; an Pgrucular prok_)lems may arise from HIV test-
explanation of why they were selected: a descrip'—ng’ in that certain sta_te_:s require the names of all
tion of all procedures that they may undergo, inP€rsons who test positive for HIV be reported to
cluding duration, location, and frequency of studyth€ state health department. If such name report-
visits; a description of the “foreseeable” risks andnd is required in the state where the research is be-
benefits (both to the participant and others); the aind conducted, this should be disclosed to poten-
ternatives to trial participation (or to the exper-tial trial participants and included in the consent
imental therapy or intervention); a description ofform. If the investigators, however, have received
how confidentiality will be protected; a descrip- an exemption from this requirement, then there is
tion of whether there will be compensation for in-the concern that persons will volunteer for the trial
juries resulting from participation; a list of thosejust to receive a confidential HIV screening test,

8 45 Code of Federal Regulations, §§ 46.101-46.509.

9 nstitutional Review Boards (IRBs) are established by an institution conducting medical research to assess the legal, ethical, and scientific
aspects of research on human subjects. IRB approval is required by the Department of Health and Human Services (DHHS) before proposals
can receive federal funding. IRBs must review research protocols on a regular basis, but not less than once a year.

Federal regulations for human subjects research require both a generalized as well as specific informed consent for subjects to ensure that
they understand the nature of the trial, the lack of any expected benefit, and the risks that are involved. 45 C.F.R. 46.101 (1993). Additional
requirements apply to trials involving pregnant women and prisoners. The regulations are administered by the DHHS Office of Research Risks.
Agencies and departments outside of DHHS are also required to adopt similar requirements. Although U.S. courts have not always relied on
federal requirements to determine the standard for informed consent in clinical trials, failure to comply with these requirements could also give
risk to a suit in tort.

10 For a much more detailed discussion of informed consent see, e.g., Faden and Beauchamp, 1986 (8); and Appelbaum, et al., 1987 (2).
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but with no intention of ultimately participating in 3. The importance of not being tested outside of

the trial.

the studyPotential participants should be in-

Once potential trial participants are selected formed that they must commit to not be tested

from a pool of eligible persons, they should be
provided with specific information as part of the

for HIV outside of the trial since that could re-
veal whether they have received the experimen-

disclosure component of the informed consent tal vaccine. Participants’ knowledge of their as-
process, and investigators must ensure that each signment could bias the results of the trial by

potential participant understands this informa-
tion:

1. The meaning of incomplete efficaByptential

trial participants should be informed that the in-
vestigators have no assurance that the particu-
lar vaccine being tested will actually be effec-
tive in preventing HIV infection, and, even if
the candidate vaccine is effective, itis not likely
that it would be completely effective in pre-
venting HIV infection. Trials participants
should therefore avoid high-risk behaviors, as
they would had they never received the vac-
cine.

. The meaning of a placebo and the meaning of
randomizationPotential participants in a ran-
domized clinical trial should be informed that
there is a chance that they will not receive the
experimental vaccine, and they should be in-
formed of the likelihood of that chance. In
some trials, investigators are choosing to pro-
vide the control arm of studies with an alterna-
tive vaccine, such as Hepatitis B vaccine, rather
than a placebo vaccine. If so, this should be dis-
closed to potential trial participants.

Various analogies have been used to explain the
concept of random assignment, including the
flipping of a coin or choosing marbles from a
jar, depending on the number of experimental
and control groups employed in the study.
What is most important is that participants un-
derstand that they may not be assigned to the
group(s) receiving the experimental vaccine,
that this assignment is made by chance, that
they will not be told if they have received the
experimental vaccine until the study is com-
pleted, and that the persons administering the
vaccine as well as most of the other research
personnel will also not know to which group
they have been assigned.

affecting the participants’ risk behaviors, their
reports of side effects, and so forth. Admittedly,
many investigators have hesitated to warn po-
tential participants to not obtain HIV testing
outside of the study, fearing that this knowl-
edge may increase the likelihood that partici-
pants would obtain such testing.

At the same time, participants should be told
that if they need to know whether they have be-
come infected with HIV, they may obtain HIV
tests from the investigators. Investigators
would use the appropriate tests to diagnose
HIV infection, and would inform participants

if they have become infected with HIV.

4. That vaccine recipients testing positive on com-

monly used HIV screening tests may suffer so-
cial harms as a resultPotential trial partici-
pants should be made aware that certain social
harms may occur as a result of trial participa-
tion. Vaccinees may test positive on the
ELISA (enzyme-linked immunosorbant assay)
screening test, and other commonly used
screening tests, which may result in problems
in obtaining health or life insurance, employ-
ment, military service, or in travel to other
countries. Participants should also be told that
they will receive a document that certifies their
participation in the vaccine trial and explains
that they may test positive for that reason. More
specific tests may be used to determine whether
they are infected with the virus; if requested,
these tests would be conducted at the investiga-
tors’ expense.

Potential participants should be told that vac-
cination may increase the difficulty of diagnos-
ing HIV infection. Standard ELISA screening
tests cannot determine whether a vaccinee is
HIV infected; more specific tests must be used.
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5. That other social or personal harms might re-ness or unacceptable harm from the experimental
sult. Others may assume that trial participantssaccine requiring termination of the trial.
are members of groups at increased risk for Investigators also have the ethical obligation
HIV infection and social stigmatization could throughout the trial to provide participants with
result. Some have suggested that social harmany other information that may reasonably be ex-
from trial participation be monitored, just as arepected to influence their willingness to partici-
biological adverse events. A board could be espate, and to evaluate whether continued participa-
tablished to monitor and review social harmstion in the trial is in the participants’ best interests.
and decide if these harms to trial participantsThe ethical obligation of investigators goes be-
are sufficiently severe to warrant termination ofyond providing information to the DSMB; it also
the trial. could include information that becomes available

6. That participation in this trial may make par- through the vaccine research of others, HIV re-
ticipants ineligible for other HIV vaccine search in other realms, such as behavioral re-
trials. Because multiple vaccinations may con-search, or relevant changes in public policy, if this
found interpretation of results, trial participantscan reasonably be expected to influence partici-
that receive the experimental HIV vaccine maypants’ willingness to participate.
not be eligible for participation in trials of sub-

sequent and trials of possibly more effectiveRegEARCH IN DEVELOPING

HIV vaccines. COUNTR'ES]']'
Cause of the large amount of information thag js not ethical for investigators or vaccine

must be conveyed in the informed consenty,nfacturers to conduct trials in developing
process, some investigators have chosen {0, nries merely because it is less expensive or
give potential participants a written test of their e convenient. To ignore the need for effective
understanding of this information. (Tests could, 5 ccines in developing countries, however, would
also be administered orally to participants WhQ,g gthically unacceptable because HIV is an over-
cannot read.) This test would be completed,he|ming problem in so many of these countries.
upon enroliment and at each subsequent Visifyqregver, strains of HIV from different parts of
A participant's continued participation in the yhe world vary, as do cofactors that influence
trial could be made contingent on their successgansmission of infection and disease progres-
ful completion of the test. Participants who dosion;12 thus, findings from vaccine trials con-
not “pass” the test would receive more educagcied in the United States or other developed
tion before the test is readministered. countries, would not be generalizable to develop-
Investigators and sponsors have an ethical obag countries. For these reasons, it is appropriate
ligation to ensure that there is an independent Data conduct HIV vaccine trials in developing coun-
Safety and Monitoring Board (DSMB) to ex- tries that have a high incidence of HIV infection.
amine trial data at preestablished intervals for conBox 3-1 describes international guidelines for hu-
vincing evidence of either significant effective- man subjects research.

11 |nternational guidelines for human subjects research developed by the World Health Organization (WHO) and the Council for Interna-
tional Organizations of Medical Science (CIOMS) are described in box 3-1. See also Lurie, etal., 1994 (23) ; Katongole-Mbidde, 1993 (16); and
Lawrence, et al., 1993 (19).

12Hivis not a single, genetically homogenous virus, but exists in multiple strains, which differ among individuals from different regions, as

well as among individuals from the same region (22). It has been estimated that isolates of HIV differ as much as forty percent in their envelope
sequences (9), and that at least five major families or clades of HIV exist around the globe (12).
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BOX 3-1: CIOMS Guidelines for Human Subjects Research

In 1993, the Council for International Organizations of Medical Sciences (CIOMS), in collaboration
with the World Health Organization (WHO), approved a revised set of guidelines for human subjects
research (6) The International Ethical Guidelines for Biomedical Research Involving Human Subjects
begins with a statement of general ethical principles, and includes 16 guidelines.

The Introduction to the guidelines notes that one of the reasons for the revision of the guidelines,
initially promulgated in 1982, was the prospect of clinical trials of HIV vaccines and drugs for AIDS

Guideline 8 provides that, in conducting human subjects research in developing countries, investi-
gators must ensure the following: that persons in developing countries will not ordinarily be revolved in
research that may equally well be carried out in developed countries, that the research should be re-
sponsive to the health needs and priorities of the community in which the research is being conducted,
that every effort should be made to secure the Informed consent of individual research participants,
and that proposals for the research should be reviewed and approved by an ethical review committee.

Guideline 15 states that the agency that is initiating the research should submit the research protocol
to ethical and scientific review according to the standards of the initiating country, and the ethical stan-
dards applied should be equal to those applied to research conducted in the initiating country The
guideline also states that the appropriate authorities of the host country should assure themselves that
the proposed research also meets the host country’s own ethical requirements

Although the guidelines do not address liability for adverse reactions, guideline 13 states that partic-
ipants who suffer physical injury as a result of their participation are entitled to equitable compensation
the guideline does not define, however, what compensation is equitable The sponsor of the research
whether it be a pharmaceutical company, a government, or an Institution, should agree to provide com-
pensation before the human subjects research is initiated, and research participants should be in-
formed that such compensation is available The guidelines also state that the ethical committee has
the responsibility to determine what Injuries are compensable and by whom

SOURCE: R.E. Stein, Blicker & Stein, Washington, DC, “Selected Issues of AIDS Vaccine Liability, ” unpublished contractor report
prepared for the Office of Technology Assessment, U S Congress, Washington, DC, Sept. 30, 1994

Local representatives should be included in the
preparation and conduct of the vaccine trial. Such
involvement will enhance mutual respect, which
is ethically linked to respect for autonomy. More-
over, from a practical perspective, inclusion of lo-
cal representatives can help ensure the success of
the trial. Local representatives can provide a con-
duit for information relevant to the logistical op-
erations of the research, can enlist support for the
research, and can provide outside investigators
with a greater understanding of local customs and
expectations. Involvement of a senior investigator
from the local site is crucial, as is the involvement
of other local scientists. To involve local scien-
tists, outside investigators may need to provide
them with further training.

JRecruitment

Questions have been raised over whether it is ethi-
cally acceptable to recruit participants who have
little control over their ability to contract HIV in-
fection, such as women whose male partners re-
fuse to wear condoms or are not forthcoming
about their own HIV status. However, thisis the
context in which some vaccines would be admin-
istered if proven to be efficacious. For this reason,
it is appropriate to include such populations, with
a commitment to trying to encourage these per-
sons to protect themselves. It has been argued that
it would be unethical to recruit participants from
acommunity that denies the existence of HIV in-
fection (16, 23, 27). Recruitment of these partici-
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pants would be ethically acceptable only if tar-participants. Similarly, if some sort of a “test” of
geted education were provided as part oftinderstanding is required, this would need to be

recruitment. conducted orally.
A more difficult situation occurs if the broad
[J Informed Consent understanding of disease causation is completely

The issue of how to obtain valid informed consentifferent from Western understandings (1). For
in developing countries is paramoddtMany of  valid informed consent, it is not necessary for po-
the issues that arise are the same as when obtatential participants and investigators to have a
ing consent in developed countries and many areompletely shared understanding of disease
not unique to HIV trials. Those that are speciakausation. If the differences mean that, by virtue
will be given attention here. of participating, harmful consequences are likely
Ethics requires that both local and Westerno ensue, however, these persons cannot ethically
standards of informed consent be followed. Al-be enrolled. Differences in beliefs must be evalu-
though there are debates about whether there exted on a case-by-case basis, and balanced with
ists “ethical universalism” (one set of principlesthe need to ensure that any potential benefits of re-
that applies everywhere) or “ethical pluralism” search participation not be denied to such popula-
(different principles in different contexts of cul- tions.
tures) (21), societies have different rules about Developing countries may not have the sophis-
who may grant permission for participation in re-ticated tests necessary to detect HIV infection in
search. In some societies, permission must b@accinees. Outside investigators should provide
granted by a community leader or by someongupport, including these specific tests and neces-
other than the research participant (e.g., @&ary technical assistance. Investigators should
woman’s husband). Ethics requires that all locah|so assist participants in securing documentation
customs and requirements be met out of respeg@iat they were enrolled in a vaccine trial. Although
for both the community and the individuals in- most vaccinees from developing countries would
volved; however, this does not abrogate the obnot have use for such documentation, it may be

ligation of the investigator to seek and obtain CONhelpful in certain contexts, such as for immigra-
sent from the potential trial participant as well.jon.

Although some may consider this latter obligation

to be ethnocentric on the part of Westerners, thiﬁ o .
remains the ethical standard for international rel) Other Responsibilities of Investigators

search (6). Investigators have the ethical obligation to not in-
Potential trial participants should have an adeterfere with other prevention or public health ef-
quate understanding of the study and its compdorts and not to draw the necessary number of lo-
nents in order for informed consent to be valid. Ifcal, trained health care personnel away from other
the potential trial participants are illiterate, thisimportant responsibilities. It also may be neces-
would alter the means by which informed consensary to provide training to local personnel.
is obtained. Information would need to be pro- Once the vaccine is marketed, justice obligates
vided in the local language or dialect and read tthe researchers and vaccine sponsors to make vac-
potential participants rather than conveyed ircine available to the community in which the trial
written form. Visual aids or diagrams might be in-was conducted. In developing countries, the ob-
cluded among the materials given to the potentidigation to ensure access to the benefits of vaccine

13 see Council for International Organizations of Medical Sciences and World Health Organization, 1993 (6). See box 3-1.
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research would require the manufacturer to prothe partial nature of protection from an HIV vac-

vide the vaccine for free or at cost. cine.

One model of HIV vaccine efficacy concluded
COMPENSATION FOR ADVERSE that “earlier use of a 60 percent effective vaccine
REACTIONS would prevent more new HIV infections than later

Although there may be rlegalobligation to pro- ~ use of a more efficacious vaccine” (7). Nonethe-
vide compensation for injuries incurred throughless, this model considered the theoretical efficacy
research, itis generally agreed that there &tlsin ~ Of vaccines, rather than their effectiveness in actu-
cal obligation to do so (6, 18). Moreover, it needal populations whose risk-taking behaviors may
not be demonstrated that there was negligence dicrease in response to vaccination, affecting the
the part of researchers, but simply that harm reincidence of infection.

sulted that would not have occurred had the person

not participated in the trial. If compensation will [ |nformed Consent in Clinical Practice
not be provided, this should be explained in the in-

: The informed consent process in clinical practice
formed consent process and included as part of the . .
. . 1§ less rigorous than that applied in research. Al-
informed consent statement. Compensation nee . . .
. . though the law requires that clinical trials be ap-
not be provided for harms that are not a direct re- .
roved by external review boards and that re-

sult of research participation, such as for HIV in-P g . ) ) .
fections not caused by the vaccine. Compensatio%eamh participants sign detailed written informed

decisions should be guided by the laws of thgonster}t fo_rrps, th((ejre are n(t)_S|m||_Ia_r Ielgal rci_quwe-
country in which the trial is occurring (17). ments Tor informed consent In clinical practice.

Potential trial participants should be informed In cI|n|c_al practice, w.rltten informed c_onsgnt IS
. . : only required for certain types of medical inter-
that, even if investigators plan to provide com-

. . . .. ventions, typically surgery and nonroutine medi-
pensatlon for ha_rms r_esultlng from_trlal participa- | procedures. Public health interventions in par-
tion, compensation will not be provided for harmsticular have an extremely limited tradition of

resulting from the vaccine being less than comintormed consent (although one exception is the

pletely effective in preventing HIV infection.  informed consent process for HIV testing). Gener-
ally, American common law requires that the pa-

INCORPORATION INTO CLINICAL tient be given sufficient information upon which

PRACTICE to make “an intelligent and informed choice” (32).

A number of important ethical issues arise wherCase law does not provide clear guidance, how-
a vaccine is approved and is used in clinical pracever, about the requirement for an “intelligent and

tice. informed” choice. Some courts have concluded
_ that all information must be provided to partici-
[ Efficacy pants, and others have found that information that

HIV vaccines are unlikely to be completely effec-a “reasonable” person would consider to be rele-
tive or efficacious. (The efficacy of licensed vac-vant must be provided. Negligence typically is
cines for other serious diseases ranges from 50 t@sed on a breach of the standard of care, and a
95 percent). Persons who believe that they are préradition of rigorous informed consent is not part
tected against infection because of the vaccinef the standard of care in clinical practice.

may be more likely to engage in high-risk behav- This is not to say that most clinicians fail to en-
iors. Further research is needed about the magrsure that each patient has an adequate level of un-
tude of this change in risk behaviors, and whethederstanding before consent to medical interven-
this outweighs the benefits of a partially effectivetions is obtained. However, the lack of
vaccine. The public will need to be educated abouttandardization and regulation of informed con-
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Liability and
Compensation for
Adverse Reactions to
HIV Vaccines 4

iability for personal injuries related to vaccines has been a
matter of intermittent controversy for a quarter of a centu-
ry (191, 201). Some pharmaceutical and biotechnology
companies have said that the possibility of being liable for
adverse reactions to vaccines or drugs may deter them from devel-
oping or distributing new products that could help reduce the
spread of disease or its toll on the population (32, 160, 162, 209).
Although there is little evidence to prove or disprove the effect
of potential liability on vaccine development, research on vac-
cines has lagged behind other pharmaceutical research, and sever-
al bodies have considered limiting the liability of vaccine makers
in the hope of encouraging the continued development and sale of
important vaccines (82, 140). Some have recommended a no-
fault compensation system to largely replace liability litigation
involving adverse reactions to vaccines (95). Congress enacted
the National Childhood Vaccine Injury Act in 1986 (42 U.S.C.
300aa-10 et seq.) to establish a no-fault compensation program
for injuries resulting from pediatric vaccines and to limit vaccine
manufacturer liability for such injuries (115). Congressman Fort-
ney “Pete” Stark circulated a proposal for a similar bill to create a

no-fault compensation program for injuries arising from the use by

of any future vaccine to prevent AIDS (170). Wendy Mariner
In spite of decades of debate and several changes in state and Boston University

federal laws, the controversy over liability for vaccine injuries School of Medicine

has never been put to rest. In part, this may be because whether or and School of

how liability affects vaccine development has not been, and per- Public Health

haps cannot be, measured empirically to reach reliable answers. Boston, MA

But the controversy also reflects fundamental differences of opin-
ion regarding responsibility for goods of social importance and
responsibility for injury. Should government or private industry | 79
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be responsible for ensuring the production oftompensation programs. The choice of system de-
products that benefit society by preventing dispends upon the goals to be accomplished by com-
ease? Who should be responsible for injuries repensation. A threshold decision, therefore, is the
sulting from such products? Reasonable peopleeed for or desirability of compensating injuries.
may answer such questions quite differently. Eve®bviously, if there is no need to compensate inju-
if they temporarily agree on a practical solution tories, there is no need to establish a compensation
a specific problem, the underlying political andsystem. This section describes the reasons most
ideological differences resurface with each newcommonly put forth for compensating injuries.
product that promises social benefit. Today they
appearina new debate over Whether liability MaXEASONS FOR COMPENSATING
deter companies from developing and marketmngJLJRIES
new vaccines to prevent HIV infection or progres- i ) ] ] ]
sion to AIDS. Injuries give rise to both physical and financial
This chapter examines whether alternative inl0Sses, as well as emotional turmoil. The injured
jury compensation systems may facilitate the deP€rson inevitably bears the physical conse-
velopment and marketing of new vaccines to preduénces. Financial losses, however, may be
vent HIV infection or AIDS. The first section of Shifted to someone else by requiring that party to
this chapter summarizes the possible goals dfompensate the victim with moné¥hese are the
compensating people who experience adversgnly choices available with respect to financial
reactions to HIV vaccines. The second section rd0Sses: leave them where they lie (with the injured
views several factors that may deter private comP€rson), or transfer all or part to someone else.
panies from developing an HIV vaccine and the/Vith every type of injury, therefore, the question
possible influence of potential liability. The third &rises whether the financial losses should be
section reviews basic concepts of tort liability ap-Shifted to someone else, and, if so, to whom. Com-
plicable to personal injury and how they might apPensation for injury has been justified for eco-
ply to an HIV vaccine. The final section of this NMic, philosophical or ethical, and pragmatic or
chapter considers alternatives for compensatin§ocial policy reasons.
adverse reactions to HIV vaccines and how they
might affect the goals of HIV vaccine develop- [] Economic Reasons

ment and equitable compensation for injuries.  gcqnomists and legal scholars have argued both

for and against compensating the victims of injury
RESPONSIBILITY FOR INJURY AND to achieve economic efficiency (26, 51, 80, 104,
COMPENSATION 161). The general idea is to minimize the total so-
Compensation systems can be classified into fousial costs of injury or maximize net social utility,
broad categories on the basis of their organizatiortaking into consideration both the benefits of a
al structure and the mechanism for determiningroduct or activity and the injuries it produces. Al-
who is entitled to what kind of compensation forthough opinions vary on what should be the opti-
what injuries and from whom: tort liability sys- mal model, none necessarily requires that the
tems, voluntary contractual arrangements, publionumber of injuries themselves be minimized. For
and private insurance systems, and administrativexample, it may be cheaper to pay compensation

1 This section draws heavily upon Mariner, 1994 (116).

2 Compensation may also take the form of in-kind services provided to the injured person, but because these have a monetary value and are
ordinarily paid for with money, they will not be separately discussed.
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for injuries than to modify a product to prevent theThat question is more often answered with refer-

injuries. ence to moral arguments about who should bear
Many conceptions of economic efficiency areresponsibility for the consequences of injury.

difficult to apply in practice. Models based on per-

fect competition may not take into account how[] Ethical Reasons

buyers and sellers behave in an imperfect worldy,;, compensation has long been justified as the
Not everyone necessarily agrees on what counts ?r#oral duty of those who are responsible for caus-
a benefit or a cost, especially where benefits ang, ;

injuries fall on quite different segments of the PPy, a4is for legal liability in tort (59). Principles of

“'a“P”- . . justice derived from the works of such diverse
It |S_frequently assu_m_ed_that companies can ingcnolars as Kant, Bentham, and Locke support
ternalize the costs of injuries (recoup COMPeNsgsqmpensation for injury caused by an identifiable
tion payments) by raising the prices of their prOd'entity.
ucts, thereby spreading the costs over a large there js however, room for debate on what
population. Even if compensation costs cannot beq,nts as causing injury and the circumstances in
fully recouped from sales, the loss experienced by ich moral responsibility for injury, and there-
the company is relatively small when compareq, e compensation, should be ascribed. Depend-

with the loss an uncompensated individual woulc|ng upon the circumstances, compensation may
suffer. Compensation then serves to spread the.. ’

costs more equitably. ) S

When injuries are frequent or severe enough ter- _morally required, so that not providing it is un-
require a company to pay substantial costs that JUSt _ _
threaten its continued viability, it is ordinarily be- 2- morally desirable as an act of virtue, but not
lieved to be more economically efficient for a  Morally required; or _ _
company to make the product safer, if possible, op: N0t morally required and possibly unjust.
cease producing the product. Some commentators Swazey and Glantz offer a useful paradigm to
have argued that this is economically inefficient ifdescribe why society may apply different moral
the product produces a significant social benefitules to different injuries (179). They argue that
(79). In theory, such an imbalance should not ocsocial conceptions of moral or ethical obligations
cur because the product’s price should reflect itso human research subjects may vary depending
social benefit. upon whether the subjects are seen as victims, he-

Economic analyses of loss allocation have intoes, or contractorsVictims are characterized as
fluenced thinking about the nature of compensathose who have been misused or injured without
tion, but have rarely been decisive on the questiotheir conser®t(9). They may be especially vulner-
of whether compensation should be paid a# all.able or targets of exploitation who have few

3 For example, Philipson and Posner apply economic theory to the AIDS epidemic and conclude that the federal government “has no, or
even a negative, stake in the development of treatments, such as the drug AZT, that merely prolong the lives of persons [with HIV because AZT]
may increase the total medical costs by extending the period during which infected persons demand and receive treatment (138).” Fortunately,
such reasoning has not halted AIDS treatment research.

4 Their analysis is directed only to compensation for research injuries. It is pertinent to this discussion, however, because it describes gen-
eralizable theories and because the question whether human subjects in clinical trials of candidate HIV vaccines deserve compensation will
necessarily have to be addressed first.

5 Well-known research examples include subjects in the Tuskegee Syphilis Study (88), the Willowbrook Hepatitis B Study (90), and, more
recently, radiation experiments conducted under the sponsorship of the Department of Energy (162, 188, 209).
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means to avoid the injury in question. Victimscipient can decide whether or not to accept it, the
have a strong moral claim to compensation, espeasontract is fair. In moral discourse, society has, at
cially where society has facilitated the research obest, a privilege to compensate such persons as an
benefited by the use of a product (42, 200). act of charity, and not doing so is not unjust.
Heroes, in contrast, are seen as willing volun- The view based on autonomy can be criticized
teers who assume risks in order to accomplish an two grounds. First, it may be wrong to believe
goal, ordinarily for someone else’s sake (179)that consent to assume the risks of vaccination
Since heroes are not supposed to seek any rewardicessarily includes consent to assume the finan-
there is no obligation to compensate them. At theial costs of injury. Indeed, it may be unfair to ask
same time, society may wish to reward them volanyone to assume such costs if the injury is severe.
untarily for their heroic efforts. Second, as a practical matter, one may question
Contractors are often seen as businessmamhether the contract can be made on fair terms.
striking a bargain (179). As long as the bargaining'he ideal of voluntary, understanding, informed
process is fair, contractors may be entitled to n@onsent is not always achieved in practice, espe-
more than they bargained for, and may be seen aglly in a research setting (10, 92).
seeking an unfair advantage if they later demand We do not yet know whether people who take
more. Thus, for example, those who voluntarilyan HIV vaccine will appreciate the consequences
buy a product without initially contracting for of their decision. In particular, we do not know
compensation may have little, if any, moral claimwhether people would consent to waive com-
to it later. pensation for injury because they are rarely given
This paradigm offers some insight into why the option of compensation. Most research studies
some people may view entitlement to compensaadvise potential subjects that compensation is not
tion for vaccine-related injuries so differently. available. People who take vaccines are rarely ad-
Those who focus on principles of distributive jus-vised that their consent will be deemed to be an as-
tice view vaccine recipients as benefiting societysumption of the risks of financial loss. Of course,
by preventing disease transmission. In this viewpeople take many risks from driving automobiles
injured recipients who are perceived as victims aréo white water rafting for which no one else is fi-
morally entitled to compensation and not provid-nancially responsible.
ing it would be unjust. Recipients who are per- Tort law has taken a somewhat broader view of
ceived as heroes, such as subjects of researcheantitiement to compensation by basing it on re-
clinical trials, have a lesser claim, but compensasponsibility for injury. In 1951, Glanville Wil-
tion is a morally desirable act of caring for thosdliams identified four possible goals of tort law im-
who benefited society. posing liability for personal injury: 1) justice
In contrast, those who focus on respect for pertimposing the cost of injury on the one who causes
sons and autonomous choices may perceive vait); 2) compensation (replacing the victim’'s
cine recipients as contractors with no moral claimosses); 3) deterrence (creating disincentives for
to compensation. In this view, the recipient hassocially undesirable activity that could result in
agreed to assume the risks of vaccination (and ha®rsonal injury); and 4) appeasement (assuaging
received its benefits), and providing compensathe victim’s desire for vengeance through com-
tion would be wrong because it does not respegiensation) (210). Most discussions of tort liability
the subject’'s autonomous choice. This is the effegoals have used the same or a similar formulation
of informed consent in tort law. A person who hag59, 142). Although justice may provide tort law’s
agreed to vaccination with knowledge of any atprimary moral justification, compensation and
tendant risks (including the possibility of un- deterrence are its most commonly recognized
known risks) is not entitled to compensation if afunctions.
disclosed risk materializes to hisinjury. Aslongas Sunstein has noted that traditional principles of
the initial contract discloses the risk so that the reeompensatory justice have found compensation
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appropriate when: 1) “[tlhe event that producedan unfair burden of liability for injuries that
the injury is both discrete and unitary”; 2) “[tjhe should not be compensated or are compensated
injury is sharply defined in time and in space”; 3)excessively through product liability claims. If
an identifiable defendant has clearly caused theompensation costs less than litigation, society, as
harm suffered by an identifiable plaintiff; and 4) well as manufacturers, may benefit by reducing
the harm is not attributable to some third party ofitigation expenses. If liability deters the produc-
to “society’® (177). He argues that these criteriation of socially beneficial products, society may
are not well suited to affording justifiable com- benefit from the availability of those products if
pensation where the relevant harm cannot be cothey are produce?l.
nected to a discrete event, where there is scientific Compensation and liability appear to be linked
uncertainty, where the risk is shared or collectivein discussions of vaccine-related injuries because
or where the defendant has an ambiguous relatiasf a general sense that injured vaccine recipients
to the harm, as in environmental hazafrds. deserve compensation, but that vaccine producers
Current tort law would not readily accommo- should not be responsible for paying compensa-
date compensation for increased risks rather thatwon for all the injuries. Compensation can be jus-
actual injuries. This has obvious implications fortified on the ground that society benefits from re-
injuries to those who are vaccinated because afuction in disease and those who are willing to
possible uncertainties about the cause of some ifpin the disease prevention effort should be com-
juries and the degree to which any risk may haveensated if injury results, perhaps even if the inju-
been avoidable. It suggests that there may be somies were unforeseeable. This would grant com-
circumstances in which compensation should beensation in many cases in which tort principles
provided even if it would not be granted under tortwould deny compensation.

principles. The fact that injury compensation can be justi-
fied, and is even desirable, however, does not an-
[ Social Policy Reasons swer the question of who should be responsible

Compensation for vaccine-related injury has beef"” cOmpensating the injury. If compensation is to
e provided beyond that currently permitted under

seen as a pragmatic solution to a social probleny. ¢ princil hould th ) d
That social problem is sometimes characterized grt principles, shou € vaccine producer, gov-
rnment, or someone else be responsible?

unfairness to those with vaccine-related injurye

who suffer significant financial losses as well as

physical and emotional damage and who have neOCIAL GOALS OF ALLOCATING
legal claim to compensation from others. comRESPONSIBILITY FOR INJURY

pensation may benefit society as a whole if injudf compensation is warranted for all vaccine-re-
ries are deterred and injured persons are adequatated injuries that are not caused by negligénce,
ly provided for. More commonly, the problem is the central questions are: who should provide the
seen as a means to relieve vaccine producers froommpensation, and how? Financial responsibility

6 One might add that compensation is generally precluded if the plaintiff has effectively consented to the injury by assuming the risk.

7 Many regulatory programs (environmental protection, occupational health and safety, and food and drug regulation) are intended to pre-
vent or minimize social risks that may arise in the future, often to a class or group of people whose affected members cannot be identified in
advance. Sunstein argues that these programs operate to provide a mechanism for deterring risks, but not for compensating actual injuries (177).

8 Where law mandates vaccination, as with pediatric vaccines, people have little opportunity to refuse to be vaccinated. The social benefit
conferred by mandatory childhood immunization was one reason for creating the federal National Vaccine Injury Compensation Program in
1986.

9 Because negligence is a deviation from acceptable conduct, and is not an inherent vaccine risk, injuries resulting from the negligence of a
vaccine producer or one who administers a vaccine are ordinarily believed to remain the responsibility of whoever caused the injury.
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for adverse reactions to a future HIV vaccine mayor it might discourage vaccine development en-
be structured to help achieve one or more of thérely.

following goals: In theory, the key goal of responsibility for in-
d’yry is deterrence: to provide an incentive to pro-
duce products of acceptable quality and to deter

2. to assure the marketing and distribution of af€ Production of products with avoidable risks.
HIV vaccine: But the degree to which responsibility for injury

3. to assure the marketing and distribution of afctually promotes product safety and effective-
HIV vaccine at a reasonable cost to users:  N€SS IS debatable and difficult to verify (20, 61,

4. to assure the use of HIV vaccine to prevent HIVE78)- Other mechanisms, such as the U.S. Food
infection or the development of AIDS: and Drug Administration (FDA), may achieve the

5. to assure compensation to persons injured asgggl equaIIIy yv_ell_. iol dict the d
result of an HIV vaccine: urrently, it Is Impossible to predict the degree

6. to minimize the total social costs of HIV vac- ©© Which either FDA regulation or potential re-

cine development, marketing, and injuries; andspor,‘s'b'“ty for injury may affect an HIV vac-
7. to minimize the total social costs of HIV infec- ¢'N€S safety and effectiveness. Some would argue
tion, including prevention and transactionthat’ in the absence of such knowledge, responsi-

costs bility should be retained. Others would argue that
’ it should not because it may discourage producers
It should be noted that none of these goals cafiom developing or marketing any vaccine. This
be achieved solely by assigning responsibility (0Olissumes that producers who are otherwise willing
liability) for injuries. Rather, by assigning respon-and able to develop a vaccine would refuse to do it
sibility to different parties, society may encouragei they retained financial responsibility for ad-
or discourage progress toward specific goals. Th@erse reactions. As discussed in the next section of
ways by which the allocation of responsibility af- this chapter, it may be impossible to confirm or re-
fects progress towards each of these social goalsfigte that assumption, although HIV vaccines de-
described below. velopment has not been halted by the potential for
liability.

1. to assure the development of an effective va
cine to prevent HIV infection or AIDS;

[J Development and Marketing _ _
The first two goals—HIV vaccine development  Reasonable Vaccine Costs and Vaccine

and marketing—might be achieved by assigning US€
financial responsibility to government, the pro-The third and fourth goals of allocating responsi-
ducer, or the injured person. The choice dependsility for injury—offering vaccines at a reason-
upon who is to develop and market vaccines andble price and assuring vaccine use—address the
how responsibility for injury affects their deci- need for access to HIV vaccines. The obvious pur-
sions. pose of developing an HIV vaccine is to prevent
The federal government has both funded andHlV infection and stop the AIDS epidemic. A safe
conducted HIV vaccine research and might asand effective vaccine must not only be produced,
sume responsibility for product development, ifit must be used by those at risk for HIV infection.
not marketing. It is more likely, however, that theUnless an HIV vaccine is to be given away free to
private sector, which has also conducted vaccinanyone who wishes it, the cost to vaccine purchas-
research, will pursue product development aners, whether private individuals or government
marketing, as it has in the past. Responsibility foentities, must be affordable. If the cost of injuries
injury might encourage the type of vaccine desiredlrives the price of vaccine too high, it will not be
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used!OIn that event, it may be cheaper (in theory)] Minimizing Vaccine and Injury Costs
to rely on behavioral education to help prevenit responsibility for injury is to be allocated so as
some modes of HIV transmission. Thus, if re-;q provide compensation to injured people, then
sponsibility for @njury causes producers to set anpe responsible party may be selected so as to
unaffordable price on vaccines, many people maychijeve the sixth social goal—to minimize the to-
not be able to obtainit. _ _ tal social costs of vaccine development and mar-
On the other hand, if individual vaccine recipi- keting and the costs of injury. This takes into ac-
ents must bear the financial burden of adversgoynt the fact that injuries do impose costs on
reactions, then they may be unwilling to use thgndividuals, even though they may be less visible
vaccine. Either result undermines the goal of vacyg society than the costs reflected in the price of
cine distribution and use. One alternative for 9oVproducts.
ernment is to limit the price at which vaccine is  often this goal is erroneously invoked by those
sold, either by negotiating government prices withyho wish to achieve the narrower objective of
producers or by legislation limiting prices. HOW- minimizing the costs to one participant in an en-
ever, vaccine makers may be unwilling to producgjeayor. For example, if only the costs to manufac-
a vaccine that is subject to such price limitay,rers were recognized, limiting liability and com-

- 11 -

tions: pensation would reduce manufacturers’ costs.
The remaining injury costs would not disappear,

[0 Compensation for Adverse Reactions however; they would rest with injured people or

Responsibility for injury may be allocated so as tg9°vernment. If government wishes to minimize
achieve the fifth social goal—to provide com- its own costs, then it would ordinarily impose fi-

pensation to those injured in the most efficientN@ncial responsibility on vaccine producers.
fairest or least costly manner. If the goal is to 1OWever, if the price of vaccine rose higher than
spend the fewest dollars on injuries, then thdl® COSt to government of providing compensa-

choice might be to leave injured people to pay fopon,_ and gover_nment purchased a S|g_n|f|cant pro-
their injuries. This would avoid any administra- POrtion of vaccine, governmentwould incur much

tive or transaction costs associated with transfef2f the cost theoretically imposed on producers.
fing compensation to the injured, but not the bur- € 1east costly option would depend upon wheth-
den on injured persons. This option has little€" government controlled the price of vaccine, ei-

appeal because the financial costs of injury ard'er by regulation or negotiation.

sometimes more than one person can bear. Italso = . . . i

seems unfair to the individuals when society as & Minimizing Total Social Costs of HIV

whole benefits from the vaccine’s use. Moreover, Infection

if responsibility for injury has the effect of deter- The seventh goal of responsibility is to minimize
ring injuries, then requiring compensation may rethe total social costs of HIV infection. In assessing
duce total costs by reducing the number of injuthe social costs and benefits of HIV vaccine devel-
ries. It may be more efficient to spread the cost obpment, production, and distribution, all of the so-
injuries across the population of vaccine users ocial costs of HIV infection should be taken into ac-
the larger society by making government or vaceount. Society is already paying a high price, in
cine producers financially responsible. terms of human suffering as well as economic

10 Of course, this ignores the human cost of not preventing HIV transmission if the vaccine is not used. It also assumes that vaccination is

voluntary.
111t may be difficult to achieve both the goals of affordability and production if production is to remain entirely with the private sector.
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losses, for the persistence of HIV infection. More-an HIV vaccine, raises questions of fairness to
over, current efforts to prevent HIV transmissionpeople with similar injuries caused by something
also impose social costs. The benefits to be gaineglse. A compensation system limited to persons
by preventing additional disease are likely to outwith adverse reactions to an HIV vaccine invites
weigh the costs of vaccine development, marketthe question why people living with HIV infection
ing, and injury compensation. If so, then the queser AIDS (or any other illness or injury, for that
tion is how to allocate responsibility for injury in matter) should not be compensated in the same
order to maximize those benefits and minimizemanner.

those costs.

POTENTIAL DETERRENTS TO HIV
[J Conclusion: VACCINE DEVELOPMENT

Any system for assigning responsibility for injury As the first section of this chapter illustrates, who
that satisfies one goal may undermine another. F&hould bear responsibility for adverse reactions to
example, a system that minimized the costs ofIV vaccines depends upon the goals of HIV vac-
compensation to vaccine makers might encouragene development and compensation for injury
vaccine development, but also reduce incentiveand how responsibility for injury may affect vac-
to limit potential safety risks, and result in morecine producers’ decisions about vaccine develop-
injuries. A system that provided generous comment. If society intends to rely on the private sec-
pensation to all injured parties might achieve thdor to develop and distribute an HIV vaccine, then
goal of equitable compensation, but might be togrivate sector attitudes toward responsibility for
expensive for many companies that societyinjury must be considered. If private companies
wishes to attract to vaccine development taare unwilling or unable to distribute an HIV vac-
achieve other goals. Government assumption afine if they are charged with responsibility for in-
responsibility for compensation might conflict jury, then arguments that thslpouldhave that re-
with other goals to minimize government expen-sponsibility will not suffice to produce a
ditures or to fund other important programs. Thevaccinel? If, on the other hand, responsibility for
amount of compensation may also affect the pricenjury has little impact on their decisions, then
of marketed vaccines. At some point, high pricegeven elimination of responsibility for injury will
may deter potential vaccine recipients from takinghot improve the prospects for private sector vac-
the vaccine. Systems that discourage either vacine development.
cine development or vaccination may work This section examines the degree to which legal
against the goal of preventing HIV transmissionresponsibility or liability for adverse reactions
and disease. might affect private companies’ decisions wheth-
Most important, any system that limits com-er to develop and market an HIV vacciidJn-
pensation to injuries from one specific cause, likdortunately, there is no empirical evidence that of-

12f government were to produce or distribute the vaccine, such concerns would be unnecessary.

13 This examination is based on a literature review; an empirical study was beyond the scope of this report. The possible approaches to
studying potential liability’s effect on product development have inherent biases and limitations. These parallel the approaches to studying

defensive medicine described in the Office of Technology Assessment’s 199Defeotive Medicine and Medical Malpractid®5), and

have similar limitations. One approach is to ask vaccine companies why they did or did not develop specific vaccines. Such surveys may elicit
biased responses. If respondents believe that the survey is intended to measure sensitivity to liability, they may exaggerate liability’s role in their
decision making in the hope of gaining added protection against liability in general. If liability is not mentioned, respondents may underplay its
role in favor of emphasizing purely scientific or other reasons. An alternative approach is to compare the products developed, marketed and
abandoned by companies with their exposure to liability. Such a study requires access to information concerning products not marketed as well

as data on companies’ liability experience which companies are generally unwilling to disclose.
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fers a clear answer to the question. There are HeDA approval; whether the market for the product
epidemiologic studies of the effect of liability like is likely to support a price that will cover the costs
those ordinarily required to prove vaccine risks.of development and marketing and still produce
Inferences might be drawn from past behavior buan acceptable profit; the likely length of patent
are highly speculative because the reasons undgjrotection that will preclude other companies
lying decisions about research and marketing arfom marketing a similar product and competing
not independently verifiable. The available evi-on price; and whether other potential investments
dence consists largely of anecdot®nalyses of  and products are more likely to produce the same
the effect of liability have been forced to rely ong, higher profit (82, 121, 194).
inferences from history and assumptions based on |t seems logical that potential liability for prod-
logic (and sometimes ideology). _uct-related injuries can influence decisions about
Companies in private industry necessarilyynether to pursue developing a specific product.
make choices about what business to pursue aRfjhether that influence becomes significant de-
what produc.ts to make. Because new bl0|09|.C a_nﬂends on its relative weight compared with other
pharmaceutical products require a substantial in,ctors; especially the scientific and technical fea-

vestment of both time and money, choices by;pijity of HIV vaccine development and its ex-
companies in the pharmaceutical and biologic in

pected financial return compared with alternative
dustry may have long-term consequences for thelﬁvestments.
product line (194).

An initial fundamental decision is whether to L . L
invest in the production facilities and equipment,J Scientific and Technical Feasibility
as well as human expertise, necessary to produdéie major obstacle to developing an HIV vaccine
an HIV vaccine. Factors influencing such a deciis HIV itself.1> Despite remarkable advances in
sion include: whether the company already has (gcientific knowledge about HIV, too little is
has access to) adequate facilities that can be uskgown about how to produce an immune response
or adapted for HIV vaccine purposes or financiain human beings that would protect against infec-
resources to construct such facilities; whether extion or development of disease to be assured that
isting or new facilities can be used or adapted t@n effective vaccine can be produced in the fore-
other purposes within the company’s business iseeable futuré® For example, it remains unclear
vaccine development is unsuccessful; whether theow to protect against multiple or mutating strains
company has sufficient regulatory and clinicalof HIV, how to prevent mucosal infection or infec-
trials expertise, as well as financial resources, ttion through sexual contact in addition to infec-
pursue testing an investigational product in clini-tion through the blood stream, whether cell me-
cal trials with human subjects and applying fordiated immunity is required in addition to

14Two Institute of Medicine committees attempted to evaluate existing evidence that certain adverse reactions were or were not caused by
pediatric vaccines (85, 87, 174). They classified the evidence into 5 categories: 1) No evidence bearing on a causal relation; 2) The evidence is
inadequate to accept or reject a causal relation; 3) The evidence favors rejection of a causal relation; 4) The evidence favors a causal relation; 5)
The evidence establishes a causal relation (174). Applying their categories to the available evidence bearing on a causal relationship between
liability for adverse reactions to vaccines and private industry’s willingness to develop or distribute an HIV vaccine, one can at best conclude
that the evidence is inadequate to accept or reject a causal relation.

15The journaBciencesurveyed “more than 100 of the [vaccine] field’s leading researchers, public health officials, and manufacturers” for
their opinion on why vaccines have not been developed for many serious infectious diseases, especially those considered priorities by the Insti-
tute of Medicine (37). The 67 respondents reported that the “Scientific unknowns are the highest hurdles...but they also stressed that the field
lacks strong leadership and funding to speed progress (37).”

16 For a description of current HIV vaccine research and development, see chapter 2.
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humoral immunity (to free virus), and whether in-vaccines made by different companies. This re-
fection mediated by both cell-free and cell-quires the cooperation of different companiesin a
associated virus can be prevented. Moreover, it isighly competitive industry. The difficulty of
not known whether a vaccine that does not preversharing technical information while protecting
initial infection by the virus could prevent the de-trade secrets and patents may make such joint ven-
velopment of disease and reduce or prevent activeres unattractive to some companies. Moreover,
HIV transmission to others. Promising research igroducts that are developed in collaboration with
beginning to answer such questions, but, historigovernmental agencies, such as the National Insti-
cally, it has been especially difficult to developtute of Allergy and Infectious Diseases (NIAID)
vaccines to prevent viral infections—and HIV is or the National Cancer Institute (NCI), may give
an extraordinarily complex virus (99). rise to disputes over patent ownership, such as that
In April 1984, Secretary of Health, Education between Burroughs-Wellcome Co. and National
and Welfare Margaret Heckler optimistically an- Institutes of Health’s (NIH's) licensee, Barr Labo-
nounced that an HIV vaccine would be ready fokatories, over Zidovudine (AZT) (55). Some com-
testing in 1986 (151). A decade later, the scientifiganjes prefer not to collaborate with the NIH be-
community may not be much closer to developingayse of the constraints imposed by its
an effective vaccine, although it may better under«easonable price” requirements.
stand why. The difficulty of determining the pre-  another technical barrier is the need for dedi-
cise mechanism by which the virus might beécateq product development facilities to produce
neutralized in human beings may discourage comyaccines. These must comply with FDA regula-
panies from mounting the research effort that igjons specific to biologics, are estimated to cost as
likely to be required to solve the problem. much as $10 million to construct, and may have to
Other technical considerations may affect vacyg ypdated periodically (121). They also must in-
cine development decisions. On the plus side, thg,de expensive ongoing production and quality
technologies used to produce new recombinariontro| processes conforming to Current Good
vaccines may be adaptable to other promisingjanyfacturing Practice (CGMP) to ensure the po-
products, like diagnostics (192). New recombi-tency and purity of each batch of vaccine. The cost
nant vaccines can be produced in large quantitiest conducting large field trials has also been cited
and, because they are usually stable for long perjs a major obstacle to vaccine development (121).
ods, are generally less expensive to produce tharyrge research-based vaccine manufacturers have
other biologic products. At the same time, vacan advantage in these respects, since few small
cines pose numerous technical challeddei-  piotechnology companies have large production
mal testing requires special facilities and moneyacilities or clinical field trial capabilities. Those
to maintain the animals. Finding a suitable adjuthat can get the financing may prefer to pursue
vant to enhance the immunogenicity of a candiproducts with a higher probability of success.
date vaccine has already proved difficult. Candi- It is encouraging that almost thirty candidate
date vaccines produced from laboratory adapteH||V vaccines are currently being tested in Phase |
strains in cell lines may not protect against otheand Il clinical triald8 (207). According to public
HIV strains that infect human beings in the realreports, most of these vaccines have been well tol-
world, that is, field isolates. erated and have produced few side effects so far,
One way to increase the effectiveness of vacwhich supports predictions that they should be
cination may be to combine two or more candidateeasonably safe. Whether any of these candidate

17 For a further discussion of difficulties with vaccine development, see chapter 2.
18 For a description of current HIV vaccines in development, see chapter 2.
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vaccines will prove to be effective enough to pre- Some AIDS researchers argue that it would be
vent HIV infection or disease progression in a sigworthwhile to proceed with the candidates that
nificant proportion of human vaccine recipientshave already been tested, even if they are not ex-
remains to be seen. Indeed, the reported results grected to prevent disease transmission or progres-
somewhat discouraging so far (34, 100). sion in most recipients. They point out that some
Phase Il trials, in which vaccine efficacy canlives could be saved even if the vaccines are effec-
be studied, remain in the proposal stage, withive in only 30 percent of recipients or if they re-
some companies and prospective study populaiuce (while not eliminating) clinical disease or the
tions eager to begin large field trials with the canvirulence of the virus and its likelihood of trans-
didate vaccines that have completed phases | amaission to others! This is of special concern in
Il trials (3, 133). In late 1993, NIAID expected to countries with rising rates of infection, such as
begin Phase Il trials between 1994 and 1998, “aghailand, Uganda, and Zaité.
soon as promising candidates are available,” and Others would prefer to concentrate on develop-
awarded two contracts to administer feasibilitying new vaccine candidates with greater promise
studies and multi-site phase Il trials both in theof effectiveness. They argue that using the tested
United States and abroad (122). On June 17, 199dandidates for immediate Phase Il field trials
however, an NIAID advisory committee voted to could delay or deter the development of a more ef-
delay phase Il clinical trials of the two vaccine fective vaccine. The logistics of organizing a large
candidates that have proceeded the furthest ifield trial, especially overseas, are formidable (al-
clinical testing (40, 125% Committee members though perhaps less expensive than in the U.S.),
were not convinced from prior test data that thes@nd it may be difficult to use the same population
candidate vaccines could prevent HIV infection infor more than one vaccine. The combined difficul-
enough people to warrant their use in alarge Phagg and expense of mounting such trials may deter
[l field trial. UItImater, NIAID recommended some Companies from |aunching a later trial if
proceeding with efficacy trials only if and when gnother vaccine has already been tested and ap-
more compelling data could be produced. This igrgyed.
likely to delay such trials for one to three years Researchers at a November 1994 meeting on
(125)20 ] -~ Advances in AIDS Vaccine Development spon-
~Regardless of the merits of the specific vaCygred by NIAID heard additional discouraging
cines at issue, the decision not to go forward with,q\ys (126). Newborn monkeys who received a
phase Il trials in 1994 may send a discouraging,romising prototype simian immunodeficiency
signal about the difficulty of surmounting the (g)v/) vaccine derived from live attenuated virus

scientific obstacles to developing a suitable vacgyhipited symptoms of SIV disease and one
cine.

19 Both candidates, one by Genentech, Inc., the other by Biocine Company, a joint venture of Chiron and CIBA-Geigy, are recombinant
vaccines using gp120, an HIV-surface protein. For further discussion of these vaccines, see chapter 2.

20This does not mean that trials cannot go forward in other countries. The companies may try to persuade the World Health Organization or
national governments that their vaccines deserve to be tested in phase Ill trials.

21such a vaccine could not be counted on to prevent HIV infection, so a recipient would still have to practice safe behaviors to avoid becom-
ing infected, or, if infected, to avoid infecting others.

22 There may also be concern about imposing on private companies an obligation to provide any vaccine that is ultimately approved to the
population of research subjects that were used to test it, a principle accepted by most, but not all, scholars of research ethics (110). Industry
representatives have argued that this would mean giving the vaccine away free in foreign countries that cannot afford market prices or pay in
hard currency. Their resistance persuaded the CIOMS not to include such a requirement in its 1993 International Ethical Guidelines for Biomed-
ical Research Involving Human Subjects (42). For a discussion of the CIOMS Ethical Guidelines, see chapter 3.



90| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

monkey died. This may set back efforts to develo@nce and government agencies which purchase
HIV vaccine using a similar model. In addition, vaccine for distribution to individuals. The paying
eighteen human research subjects who receivadarket may include health care workers, people
candidate HIV vaccines in clinical trials have be-with hemophilia, and people at risk for HIV infec-
come HIV infected despite having high titers oftion (such as employed men who have sex with
neutralizing anti-body (36). Although their infec- men). This parallels the market for hepatitis B
tion may indicate only that the vaccine is ineffec-vaccine (HBV) and exists primarily in the United
tive or less than completely protective, the possiStates, Europe, Australia, and possibly Japan. It
bility that the vaccine might increase suscepmay also exist in the “carriage trade” in other
tibility to infection may be consideréd Some re- countries (like Thailand, India, and Egypt). This
searchers worry that no vaccine that is currently imarket may be quite profitable, even though it in-
Phase Il trials can achieve even very low levels ofludes fewer people than the market for other vac-
efficacy. cines, like those against polio and influenza.
Current HIV vaccine research is both exciting Itis possible, however, that not everyone in this
and frustrating because so much has been learnathrket would be willing to buy an HIV vaccine,
yet progress toward an effective vaccine has begmerhaps because they mistakenly do not consider
so slow. If a private company does not believe thahemselves at risk for HIV infection, because they
research can identify an adequate vaccine candprefer to avoid risk behaviors instead of being vac-
date over the next decade, or if it does not have thgnated, or because they fear adverse reactions (or
resources to develop one, then it is not likely taacquiring HIV infection) from a vaccine. Some
pursue HIV vaccine development. people may fear being labeled as “at risk” if they
seek vaccination or being stigmatized as having
. . HIV infection if they become seropositve as a re-
U Market and Financial Factors sult of vaccination.}/NationaI or Iocpal laws requir-
If scientific obstacles can be overcome and an Hl\fnq yaccination would maximize the use (and pur-
vaccine appears technically feasible, the majoghase) of HIV vaccines. HIV vaccination appears
factor influencing vaccine development is its ex-ynjikely to be made mandatory for the entire pop-
pected return on investment or profitability. Pri-yjation, at least in industrialized countries. It
vate industry must look to the potential market tamight be possible to generate legislative support
predict the revenues it may yield in order tofor mandatory vaccination of certain populations
compare them to the predicted costs of developat high risk of HIV infection, such as newborns
ment and marketing, and the potential profits fromrborn to HIV-positive women or certain health care
alternative investments. workers. But even targeted mandates are likely to
The potential market for HIV vaccines is face opposition and may depend upon the per-
worldwide. However, from a company’s perspec-ceived safety and effectiveness of the vaccine to
tive, the relevant market consists of paying purbe used.
chasers. Potential HIV vaccine markets, then, in- The market may also be affected by the price of
clude individual vaccine recipients who can paythe vaccine. Some potential purchasers may be
for the vaccine either out-of-pocket or with insur-unwilling to pay more than a certain price for the

23 For a discussion of possible HIV vaccine enhancement of susceptibility to HIV infection, see chapter 2.
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vaccine unless it is covered by health insur&@ice. infection includes a disproportionate number of
Physicians in the U.S. have traditionally placedpeople who are uninsured for immunizations and
little emphasis on preventive care, other than thevho could not afford to pay for vaccination them-
required childhood immunizations, perhaps beselves. Government purchasers may not be will-
cause they, in turn, are paid comparatively littleing to pay the price that private companies wish to
for such services (105). charge for vaccine, however, especially if they
The United States may be the most profitablepurchase large volumes. There is precedent for
market for vaccines in the world. Many foreign governments demanding a lower-than-market
markets are not attractive because they are highlyrice for vaccine. The federal government negoti-
regulated and vaccine prices are often limited, eiates prices for pediatric vaccines that are signifi-
ther by governments (which purchase drugs andantly lower than “catalog” prices (121). Itis also
vaccines for national health programs) or by combeginning to do the same for drigsihich may
petition with foreign vaccine makers (who may re-make companies fearful that all governmental
ceive government subsidies). Many developingourchase prices may be regulated more strictly in
countries have severely limited budgets for vacthe future (33).
cine purchases and are unable to pay in the hard At the same time, greater price regulation of
currency demanded for transnational saleglrugs may make vaccines relatively less unattrac-
(147)25 U.S. companies are reluctant to sell at dive as compared with drugs, which historically
lower price abroad than in the United States foend in general, have commanded significantly
fear of charges of price-gouging in this coufty. higher prices than vaccines. If government pur-
Thus, the United States offers the most attractivehasers were unwilling to pay a high price for an
market for HIV vaccines made by United StatedHlV vaccine, companies might be unwilling to
companies. sell to them (172). However, it would be awkward
Federal, state, county, and city governmenfor companies to sell a vaccine to private individu-
purchasers may provide a secure market for HI\als and clinics or physicians while refusing to sell
vaccine. The volume of government purchase$o government.
may be higher than the total population willing to  Vaccines suffer from the disadvantage of not
pay for vaccination because the government maleing advertised to the public (as compared with
provide vaccine for those unable to pay or not covever-the-counter drugs). This means that compa-
ered by insurance. The population at risk for HIVnies cannot build a market directly, but must rely

24 private health insurance policies in the U.S. rarely cover the cost of preventive vaccination. President Clinton’s proposed Health Security
Act would have included childhood and certain other immunizations in its comprehensive benefit package that must be covered by all health
insurers. (U.S. Congress, Senate, S. 1757, Health Security Act, Sec. 1128, (Washington, DC: U.S. Government Printing Office, 1993).) Immu-
nization against HIV has not been included in health reform proposals, presumably because no vaccine is available.

25 The price of some U.S. vaccines is higher than the per capita budget for health care in some developing countries (147).

26 |n 1982 Congressional hearings, a vaccine maker was chastised for charging the U.S. government a higher price than that for foreign
countries. After the hearing, U.S. companies no longer bid for UNICEF or PAHO contracts to sell vaccines at low prices in the developing world.

27 The Medicaid program receives rebates on outpatient drug prices from manufacturers (Social Security Act, 5.1927), and certain Public
Health Service grantees and certain disproportionate share hospitals receive discounts on outpatient drug purchases (Public Health Service Act,
s.340B). Many private health insurers, health maintenance organizations, and large hospitals have negotiated new, lower prices for bulk pur-
chases to reduce health care costs. President Clinton’s proposed Health Security Act would have encouraged negotiated price reductions and
rebates on certain drugs purchased by Medicare. (U.S. Congress, Senate, S. 1757, Health Security Act, Sec. 1128, (Washington, DC: U.S. Gov-
ernment Printing Office, 1993).)
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on physicians and health agencies to buy the prodd Potential Liability for Adverse
uct and use it with their patierd®.In addition, Reactions

vaccines do not create a loyal market of users

(105). Unlike drugs that are used repeatedly fofy|y vaccine Experience

chronic diseases, vaccines are used only once offye evidence that fear of liability has dissuaded
limited number of times per person. A highly SUC-companies from pursuing HIV vaccine develop-

cessful vaccine would eliminate its own market byant comes from reports of companies that with-
eradicating the disease. Indeed, this is_, the goal fofrew, some only temporarily, from research. A re-
an HIV vaccine. On the other hand, if only oneyjey of these cases, however, reveals that other
HIV vaccine is approved, a company is likely tofactors typically were present—a disappointing
hold a monopoly for many years and will not nee‘_’Froduct, lack of financing, poor market predic-
to spend money persuading physicians to use ifions, internal corporate restructuring, or potential

Government agencies may be counted on {0 efyatent problems—that could account for the ac-
courage vaccine use, and fear of AIDS may be su;g,

ficient incentive for many people.

The most profitable product for a private phar-_Genentech

maceutical company is a patented product that igenentech stopped research on a preventive HIV
the only available or effective means to treat of5¢cine in 1986, citing liability concerns as one
prevent a serious diseadAn HIV vaccine yeag0n. Observers close to the company noted that
would surely qualify in this category. This mO- the vaccine was set aside after it failed to protect
nopoly position, coupled with strong demand forchimpanzees against HIV infection and the vac-
the product, often allows pricing at whatever thegine-producing cell line was suspected of having
market will bear, (61, 194) as experience Withretroviral particles. Genentech has since resumed
AZT (12) and Clozaril demonstrated. Market po-research with a different recombinant vaccine,
tential is ordinarily assessed by comparison withow in clinical trials, which it hopes to take to
other products that a company might pursuénarket.
instead of HIV vaccines. Because so few products |n 1986, before Genentech dropped its first vac-
ever emerge from the research and regulatorgine, California had enacted legislation limiting
pipeline with FDA approval, it makes economicthe liability of California makers of an AIDS vac-
sense to invest in the product with the highestine, with support from Genentech (Calif. Health
profit potential. & Safety Code 5. 199.49). In 1988, the California
An HIV vaccine is likely to have considerable Supreme Court issued an opinion endorsing im-
appeal to companies that believe that market dewunity from strict liability for prescription drug
mand will be strong, the price will not be regu-makers, which is thought to be equally applicable
lated, and users will pay the price. HIV vaccineto vaccine makers, (225) and California repealed
development may appear unattractive to compaits statutory protection against liability (Calif.
nies that perceive any of these factors to be abse@tats. 1988, ch. 1555, 5.3). The company also be-

28 Recently, some pharmaceutical companies have begun advertising prescription drugs directly to consumers. It is possible that vaccines
could be advertised directly to consumers in the future.

29t is not known whether any vaccine candidate would not qualify for patent protection.
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came part of Hoffman-La Roche, a large Swiss The vaccine has been tested, without liability
pharmaceutical company, which may provide itissues, in HIV-positive people as a therapeutic
with financial backing to pursue expensive vac-means to prevent disease progression to AIDS.
cine development. Large companies with substarAlthough the whole, killed-virus approach has
tial assets, however, are often thought to be morghown promise, (124) it has raised safety concerns
vulnerable to liability claims than small compa- it might cause HIV infection if any of the virus
nies with few assets because of their deeper pockurvived processing. Recent tests of live atte-
ets (61). nuated SIV vaccine in newborn monkeys lend
Finally, the company apparently clarified or re-weight to such fears (126).
solved earlier scientific questions about vaccine
production, safety and efficacy. Which, if any, of MicroGeneSys
these factors persuaded the company to proceddicroGeneSys reportedly refused to conduct
with a new HIV vaccine is unknown outside thetrials of its vaccine to prevent HIV transmission
company. By mid-1994, Genentech and Biocindrom HIV-positive pregnant women to their new-
were prepared to test their candidate vaccines iborns, unless the state legislature granted it immu-
the first U.S. phase lll field trials. After the NIAID nity from liability (172). Lobbyists for MicroGe-
decided not to proceed in June 1994, the compareSys argued that children born to HIV positive
nies were reportedly disappointed, and ready tanothers, many of whom had used illegal drugs,
seek alternative ways to pursue the trials withouare at high risk for medical problems which might
NIAID support (40). be blamed on the vaccine. The company’s presi-
dent reportedly claimed that a new law was need-
ed to establish a parent’s right to consent to in-

Oncogen volving a fetus in research (168 The company
Oncogen, a subsidiary of Bristol-Meyers SqUIbb’refused to conduct trials in Tennessee which of-

stoppe_d producmg preventive vaccine (usmg_llvq?red no special protection against liability.
vaccinia virus as a vector to express recombinan Connecticut. the company's home state. en-
gp 160) in 1992 before testing its efficacy in hu- cted a statuie in 1995) g)r/anting Conne(’:ticut
man subjects. A researcher reportedly attributed

L . . ) manufacturers, research institutions, and re-
the decision to “fear of lawsuits from injured vac- . . s
: . . p o searchers immunity from civil liability for person-
cine trial subjects” together with “other commer-

. : : ; {J‘I injury to research subjects resulting from ad-
cial negatives like a questionable market and pat- . . , : L .
ministration of any investigational AIDS vaccine

.em. sn_afus (32).' Othfers note that Iac_k of d.atatConn. Gen. Stat. 19a-591-591, 1992c). The law,
indicating potential efficacy prompted discontin- ' - : o
. which offered no compensation to injured sub-
uation. ; . : . R
jects, provides immunity from both strict liability
and negligence in cases involving research sub-
Immune Response Corp jects, but retains liability for gross negligence, and
Immune Response Corp., co-founded by Jona®ckless, willful or wanton misconduct. At the
Salk, was also reported to delay testing its wholesame time, Connecticut provided substantial eco-
killed-virus vaccine in uninfected subjects be-nomic support to the company, which had no in-
cause of liability concerns, but other reports saidcome-producing product and needed substantial
the company was willing to go forward if the vac-capital to construct a plant to produce vaccine
cine showed evidence of effectiveness (32). (17). MicroGeneSys insisted on conducting the

301t is questionable whether a company would be liable under existing common law for fetal injuries resulting from research to which the
pregnant woman consented (31).



94| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

trial at Yale University only, rejecting other Abbott
planned and proposed sites in Connecticut. AfteAnother report involved Abbott Laboratories’ hu-
about a year, only two subjects were enrolled. Thenan immunodeficiency virus immune globulin
trial was then closed because it could not producéHIVIG), which was intended to stop the trans-
useful data. mission of HIV from HIV-positive mothers to
Elsewhere, Genentech conducted trials of itsheir newborns. Not a preventive vaccine, HIVIG
vaccine to prevent maternal HIV transmission incontains antibody against HIV derived from the
the NIAID-supported sites around the country, alplasma of HIV-positive people with strong im-
though only California had statutory protectionmune responses to the virus. Researchers hoped it
against manufacturer liability for injuries arising would reduce the viral load in pregnant women
out of such trials. Preliminary results have notyith HIV and prevent infection of their children,
supported hopes for the vaccine effectiveness igjther before or during delivery. A large multi-
pregnant women, and Genentech is dropping itsenter trial of HIVIG had been planned under the
therape_utic vac_cine research to concentrate Ofjhonsorship of Abbott and the National Heart
preventive vaccines. o Lung and Blood Institute, the NIAID and the Na-
_ MicroGeneSys did not mention liability when o4 Institute of Child Health and Human Devel-
it lobbied successfully for a $20-million CONgres- onment. After two years of planning, Abbott sud-
sional appropriation to the Department of Defenseyeny withdrew in 1992, citing liability concerns

(DOD)tofinance trials of its vaccine for therapeu- 4 1) "Researchers could not recall earlier mentions
tic use in HIV-positive adults. The appropriation, liability, even though high-level company rep-

for a specm(; Pdrojteth proptl)sed by an Indr:\”duallresentatives had met with them to plan the trials.
company OutsSIde the usual peer review channeis, oo participants and observers believed that

created considerable controversy, was opposed Wbb : - :
. ott was seeking to get rid of its blood products
DOD, NIH, and FDA, and was ultimately re- di W Ing o getn ! procu

) vision in a reorganization to improve profitabili-
scinded (38). NIH, FDA, and DOD preferred 4ty and used the trial as the excuse to do so. Accord-

trial compar_ing several candidate vaccines choseI g to news reports, Abbott's interest in the trial
byﬁ(]ae:c_re;/lew. ine to b d for testing | dropped after the head of its transfusion medicine
h € lI)I’S' vacc_:lnlegé)Y eMa_lpprgve Sor ,es mg Mpranch left the company. Abbott first objected to

uman beings (in ). MicroGeneSys's product i ing that its costs and prices to government

might not fare well against' the more recent geng, o e properly computed, a standard NIH require-
eration of candidate vaccines. MlcroGeneSys’§.nent that NIH finally waived (41). Then Abbott

corporate partner, American Home Productsob- : :
. . . jected to patent rights arrangements. Finally,
Wyeth-Ayerst Laboratories, which had flnancGdAbbott asked for indemnification against liability

the company and acquired worldwide marketin citing the Swine Flu Prograth as precedent),

rights FO the vaccine, te_rm_inated its agreemeng nich NIH could not provide without Congres-
with MicroGeneSys and its involvement with the g, | 4 tion. Other organizations that make im-

vaccine’s development in January 1994 WIthouﬁ'nunoglobulin did not consider liability an ob-
comment (39).

31The Swine Flu Program, created by Congress in 1976 to encourage the development and marketing of a vaccine against a strain of swine
flu which was expected that fall and winter, held manufacturers harmless from injuries arising from the swine flu vaccine, and permitted claims
for vaccine-related injuries to be filed with the U.S. government. The program is discussed in more detail in the next section.
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stacle32 One AIDS organizer opined that Abbott has never imposed such a quid pro quo, so the risk
was trying to manipulate activists and researcheris probably negligible.

to lobby Congress for liability protection (41).

Abbott employees active in transfusion medicinquugs Withdrawn from the Market

later formed their own company and successfullyy |oqk at drugs that have been the target of liabil-

bid. to produce HIVIG for the multi-center trials, ity claims and whether they remained on the mar-
which finally began in 1993. ket may yield some clues as to whether potential
liability is a serious threat to HIV vaccine devel-
Summary _ , ~ opment. Studies of product withdrawals recog-
These examples fail to clarify the role of potential,;;e the impossibility of identifying the reasons
liability in HIV vaccine development. Itis plausi- ¢ withdrawal in many cases (61, 178). It is often
ble that liability was a concern. It is also plausibleg;sic it to sort out whether producers acted out of

that liability was not a serious consideration. In a”concern for consumers, fear of regulatory action,

cases, other factors could explain not pursuing alloy, 5 regulatory action, disappointing financial
HIV vaccine, most commonly lack of evidence of

returns, changing business opportunities, litiga-

effectlveness, bUt also inadequate fmanc_mg, PO experience, fear of liability, or some com-
market predictions, corporate restructuring, an ination of these

potential patent problems. ... Relatively few drugs have been withdrawn af-

Garber argues that when a company says it IS marketing® Some undoubted| oy

. ; . - . y were with
withdrawing a socially beneflc_lal _product from drawn or never marketed because risks material-
the market because of fe_a_r_of liability, such S.tatel'zed that made them too hazardous to use. Such
ments should have credibility (61). But vaccines i qrawals for safety reasons are sometimes at-
may be an exception. If the primary reason fOkyjy, teq to liability. To be sure, a drug that turned
withdrawal is financial—such as a desire to focug,t to he dangerous to use, especially if its benefits
on products with much higher returns—a compayere limited, could be the subject of liability
ny may be loath to state publicly that it is forego-¢jaims. As Bovbjerg notes, however, one must as-
ing a socially beneficial product in order to makesyme that “right-thinking” producers would with-
more profit. The public is likely to find ordinary draw a dangerous drug because they did not wish
concern for profits less acceptable when the prodo subject consumers to its dangers, or their repu-
uct it loses is greatly needed, and more likely taations to public wrath, not merely because of po-
tolerate the loss if it seems beyond a company’gential liability (21). To assume that liability is the
control. sole cause of such withdrawal would mean that li-

Moreover, from the company’s perspective,ability is the sole deterrent to marketing unsafe
there is always the possibility that Congress mightirugs.
take action to limit liability, which would decrease  Drugs that have been withdrawn from the mar-
expenses. The only risk in attributing withdrawalket include Bendectin, DES (diethylstilbestrol),
to liability is that Congress might require the com-MER-29, Merital, Oraflex, Selacryn, Versed and
pany to guarantee production or to sell at a lowzomax. Bendectin and DES were the subject of
price in return for limiting liability. But Congress mass tort claims in which thousands of claimants

32 Burroughs Wellcome Co. jointly sponsored trials of AZT in pregnant women to determine whether it would reduce HIV transmission.
Preliminary results are encouraging.

33 Most medical products that have been withdrawn have been medical devices rather than pharmaceuticals: the Dalkon Shield; Copper-7
and other IUDs; Bjork-Shiley Heart Valve; and silicon-gel breast implants (61, 178).
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have filed suit amid substantial publicity. The lastcompanies to lawsuits a generation after the drug
five drugs were not involved in extensive liability was used.
claims and are rarely mentioned in discussions of It may be that the possibility for mass tort liti-
liability effects on product marketing. Garber sug-gation involving risks to a fetus unknown at the
gests that perhaps the fact that other alternativene of marketing is a special case which deters
were available mitigated their withdrawal (61). marketing certain drugs. Bendectin and DES were
The few studies of product Ilablllty claims for both intended for use by pregnant women who
medical products indicate that the claims are highyanted to have a child. Drugs used for pregnancy
ly product-specific, with Bendectin accounting are more susceptible to claims alleging serious
for the majority (194§* Bendectin, the drug to permanent harm to children than other drugs
prevent moming sickness during pregnancy, is they g4y - nil quite recently, few drugs prescribed
best example of a drug that can be said with any, preghant women wére tested in pregnant
confidence to have been withdrawn for liability women before marketing (118), so that their ef-
reasons. There is little, if any, evidence that th acts on the fetus were often uniknown

drug causes serious side effects. The producet, Several drugs with recognized serious side ef-

Merrell Dow Pharmaceutical, has won all but af " h as Accut Cl | and Cviot
few of the litigated case®. The FDA did not re- ects (such as Accutane, Clozaril, and Cytotec) re-

quire withdrawal of the product, although warn-main on the market in spite of successful claims of

ings were strengthened (61, 105). Yet the cost dfab'“ty' The FDA reportedI),/ estimated that Ac-
defending or settling the more than 2,000 suit§Uta_ne' Hoffman-La Roche’s drug to treat severe
that have been filed may not have been worth thgYStic acne, had caused perhaps 1,300 birth de-
effort or expens@® ects_ by 1986 .(61., 164). Hoffm_an-La Roche has
DES, a synthetic estrogen produced by sever&lrov'ded spemal information kits to prevent t_he
companies (including Abbott Laboratories, Eli drug’s use in pregnant women, but has not with-
Lilly & Co., Squibb Corp., and Upjohn Co.), is a plrawn_ the produqt, as might be ex'pec_tgd if liabil-
more complicated example because it did caus® claims determined product availability.
cancer in the daughters of women who used the Similarly, Sandoz's Clozaril (used to treat
drug to prevent miscarriage. The FDA approveoscmzophrenla) has potentially fatal side effects in
DES in 1941 and banned its use in 1971. AlthougRerhaps two percent of patients (139). It requires
many have decried its withdrawal (80) and nocareful monitoring of white blood cell counts to
drugs to prevent miscarriage are being markete@dvoid agranulocytosis. It is possible that the po-
now, no one suggests that withdrawal of DES ittential for liability is diluted by the physician’s in-
self is a great loss to society. One reason it has beelvement in supervising the drug's /&estill,
come a cautionary tale for liability seems to lie incontrary to conventional wisdom, the severity of
the fact that the risk was latent, exposing severdahe side effects has not been sufficient to deter

34 Although claims involving pharmaceuticals and medical devices have risen since the 1960's, there is no information on whether the base-
line level of claims was too high, too low, or about right, because the merits of such claims were not (and probably could not be) investigated.

35Bendectin was the subjectD&ubertv. Merrell Dow Pharmaceutical, Inc113 S.Ct. 2786 (1993), in which the U.S. Supreme Court held

that theFryerule for admitting scientific evidence in Federal court was superseded by the Federal Rules of Evidence, which permits the admis-

sion of “all relevant evidence” unless specifically excepted by the Rules (8).

36 One commentator suggests that mothers who had used Bendectin may have viewed the company with suspicion because it had acquired

other problem products, including Thalidomide, MER-29, DES, and Agent Orange (154).

37The limited potential for damages in the case of people with severe schizophrenia who are unable to work, even while using the drug, may
also reduce the financial exposure for liability, although it is unclear what proportion of patients would fall into that category. Damages for the

death of an individual are typically less than damages for permanent injury.
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marketing. Cytotec would appear to have evemation and an expert witness who testified for
greater potential for withdrawal because its beneplaintiffs and publicly criticized Upjohn (18).
fits have less dramatic social value. The drug is In sum, it is difficult to generalize about the ef-
used to prevent ulcers in patients who take nonfect of liability concerns on marketing from these
steroidal anti-inflammatory drugs (like aspirin examples. In particular, they say nothing about
and ibuprofen) for arthritis, but can cause abnorproducts that were never marketed in the first
mal bleeding and miscarriage or abortion in pregplace3® They do suggest, at a minimum, that
nant patients (61, 139). G.D. Searle still marketsvhatever weight potential liability may have, it is
Cytotec with strong warnings of the risks. balanced with other factors to predict the net so-
Another factor influencing product withdrawal cial and financial returns that marketing a specific
may be the importance of the revenues it producggoduct may bring.
for a company. Prozac (an antidepressant) report- Different companies may give such factors dif-
edly accounts for about 25 percent of Eli Lilly’s ferent weights. Arguably, breakthrough drugs for
drug sales, $1 billion in the United States. Law-diseases without any current cure, or drugs that of-
suits have claimed that the drug causes suicidéer a significant improvement over existing drugs,
violence, and even murder, but the validity of suctare more likely to be marketed (and remain on the
claims is uncertain at best. The background rate gharket) than “me-too” drugs or those with only
such behavior among users means that some casearginal additional benefits or fewer risks. Drugs
may be misattributed to the drug but that it willthat may harbor serious latent hazards, especially
also be difficult to prove causation. Such circum-+those that might become the subject of mass tort
stances appear to be precisely the sort that woutdaims, might be considered more susceptible to
prompt a manufacturer’s withdrawal of a drug forwithdrawal, before or after marketing; but all the
fear of unfounded liability claims. Indeed, they drugs discussed fall into this category, yet not all
parallel Bendectin's claims experience (61).were withdrawn.
Nonetheless, Lilly is not expected to withdraw Perhaps the higher financial returns from a
Prozac and is vigorously defending all claimslarge market can offset concerns about potential
against it. The generally favorable publicity it hasexposure to large numbers of claims. The severity
received suggests that a significant proportion 0bf inherent risks may not be determinative, espe-
the population wants the drug on the market (102)ially if the drug can produce substantial reve-
Halcion, the most widely prescribed sleepingnues. If the hazards can result from multiple
pill in the United States, has also been the subjeetiuses, the probability of claims attributing injury
of claims that it causes suicide and viole#€he  to the drug is higher than when causation is clear,
Upjohn Co. is keeping the drug on the market—itbut the proportion of claims resulting in liability is
has reportedly produced about $2 billion inlower.
sales—although alternative medicines are avail- Where the risks are known, some companies
able. The company recently brought a libel suit irmay feel they can protect themselves against inap-
England against the British Broadcasting Corpopropriate liability by ensuring that proper warn-

38 One woman, criminally indicted for homicide for fatally shooting her mother after taking Halcion, Valium, and codeine, had the charges
dropped on the grounds that she was intoxicated by the drug. She sued Upjohn for negligence and received an $8 million settlement (18). A
decision by the Supreme Court of Utah (255) held that makers of FDA-approved drugs were immune from strict liability for defective design.

39 Thalidomide may be an example of a drug that is not being marketed now because of its potential to cause severe birth defects when used
by pregnant women to relieve nausea (105). Merrell reportedly settled claims that the drug caused birth defects among residents in Canada and
the United States (154). Although the FDA had not approved thalidomide, it was distributed for investigational use. Itis currently being investi-
gated as a therapy for patients with leprosy or AIDS wasting.
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ings are given, as they have with Accutane, Clozaf the vaccine were to be available to vaccinate the
ril, and Cytotec0 Others may not. Where adverseentire American population by flu season. In re-
reactions cannot reasonably be predicted, there $&ponse, Congress enacted the National Swine Flu
always the possibility that serious harm could matmmunization Program, whereby the Federal gov-
terialize in the future and, with it, liability claims. ernment assumed legal liability for non-negligent
Although lengthier and more sophisticated pre-adverse reactions to the vaccine (180).

market testing has probably lowered the risk of The lessons from swine flu are conflicting. On
unforeseen adverse reactions, no drug is free frothe one hand, vaccine makers could not get liabil-

that risk. ity insurance for the vaccirf@and fear of liability
apparently stopped vaccine production. Congress
Vaccines Withdrawn from the Market took such fears seriously enough to pass protec-

Conventional wisdom has held that, whatever théve legislation (56). In addition, Guillain-Barré
reasons for withdrawing particular drugs from thesyndrome, an unexpected serious adverse reaction
market, vaccines have been withdrawn primarilyresulting in paralysis, did materialize, and with it,
because of fear of liability for adverse reactionsabout 4,000 claims against the government. This
(13, 61, 79, 80, 105). As with drugs, there can b@ives credence to liability fears.
many reasons for withdrawing a vaccine; the lack On the other hand, the government paid out less
of empirical data makes it difficult to draw gen- than $2 per dose of vaccine distributed in awards
eralizable conclusions. and settlements to claimar#sThe government
The two examples of vaccines that were with-agreed to accept responsibility in any case in
drawn or delayed to market are the swine flu anavhich the symptoms of Guillain-Barré syndrome
DPT (diphtheria-pertussis-tetanus) vaccines. I@ppeared within ten weeks of vaccination (a gen-
1976, makers of swine flu vaccine said they woulderous assumption of causation that would prob-
not produce or market the vaccine unless the Fe@bly not be accepted by any vaccine maker), so
eral government assumed liability for adversethat it paid a larger proportion of claims than
reactions. Their insurers would not provide liabil-would have been paid had the cases been litigated
ity insurance covering such reactions. The vaccingnder ordinary tort requiremerft$.in litigated
was developed hurriedly in response to publicases involving Guillain-Barré syndrome appear-
health officials’ fears of a new influenza epidemicing after ten weeks or other conditions, court deci-
like the one that killed tens of thousands of peoplsions awarded compensation in only six reported
in 1918 (129). Amid substantial publicity, then cases (247, 260, 286, 305, 308, 315).
President Gerald Ford encouraged everyone in the Swine flu probably represents a worst case sce-
country to be vaccinated. There was insufficiennhario for vaccine liability. The legislation was en-
time to test the swine flu vaccine in the same maracted as a temporary measure and was not de-
ner that other non-influenza vaccines were testesigned to resolve liability issues systematically

40 The tobacco industry has succeeded in defeating claims of liability for the use of cigarettes largely by virtue of warnings.

41The federal government assumed responsibility for defending all claims and had a right of abrogation against the manufacturer in cases in
which the manufacturer’s negligence caused injury, allowing the government to obtain payment from the manufacturer for awards in negli-
gence. However, the government also provided $230 million in liability insurance for vaccine manufacturers, thereby paying for its own indem-
nity.

42 Most vaccine makers now self-insure in whole or in part.

43 Total awards and settlements were approximately $76 million, excluding administrative costs.

44 According to one court, the government agreed to liability in Guillain-Barré cases not only to provide compensation to those who could
not prove negligence, but also because the syndrome was not mentioned as risk in the consent document (315).
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(82). As the Institute of Medicine noted, the legis-produce DPT. In 1986, prices for childhood vac-
lation “only changed the defendant” (82). Certain-cines rose dramatically.

ly Congress is not anxious to repeat the experience

and would Shy away from assuming I|ab|||ty for CURRENT VACCINE RESEARCH AND

any new vaccine. At the same time, the tOtabEVELOPMENT

amount of awards may be manageable if the vac- _ _ _ )

cine is appropriately priced. This suggests that theompanies have few business incentives to pro-

mine how much room there is for liability pay- Makers has declined since the early 1970s. At that

ments. time, many vaccines were “me-too” vaccines, pro-

Swine flu development also differed from the duced much like geneﬁc products and_sold in high
circumstances surrounding most other vaccine¥Clume at very low price§21). In the mid-1970s,
because of its necessarily hasty development arth€ FDA began to require evidence of effective-
its immediate use in millions of people. Of course €SS of vaccines as a condition for continued mar-
the more deliberate pace of research possible witfeting. Many vaccine makers may have dropped
most vaccines does not ensure that all risks will b@ut of the business rather than conduct the expen-
discovered before marketing. But the more a vacSive clinical trials necessary to demonstrate their
cine is studied, the more likely it is that adverse/accines’ efficacy. The U.S. market for children’s
reactions will be discovered. vaccines may not be large enough to support sev-

Wyeth Laboratories ceased DPT vaccine pro€ral competitors. The percentage of research and
duction in 1984, reportedly because of claimglevelopment (R&D) expenditures devoted to bio-
filed asserting adverse reactions to the pertussl89ics (as opposed to pharmaceuticals) in the in-
component of DPT. It is entirely plausible thatdustry declined from 4 percentin 1973 to 2.1 per-
Wyeth could have decided that vaccine productioent in 1983 (1213° During that period, sales of
would not be profitable enough to justify defend-biologics represented between 2.7 and 3.6 percent
ing additional lawsuits. At the same time, Wyethof total sales, including pharmaceuticals, of mem-
reportedly faced replacing its old vaccine producbers of the Pharmaceutical Manufacturers
tion facilities if it were to continue selling the vac- Association (since renamed the Pharmaceutical
cine. If the company wanted to get out of the vacResearch and Manufacturers Association). Be-
cine business, this would have been the time to daveen 1973 and 1980, R&D expenditures for bio-
it, before it invested heavily in an expensive newogics ranged unevenly (between 12.9 and 23.1
plant. Wyeth did continue to produce the vaccinepercent of sales of biologics alone). In 1981, that
but sold it to Lederle for distribution. percentage was 9.2 (121).

Also in 1984, Connaught Laboratories an- Inrecentyears, however, vaccine research and
nounced that it would stop producing DPT be-development has increased in the United States. A
cause it was having difficulty getting liability in- recent report by the Institute of Medicine con-
surance at a reasonable price. The Centers fefudes that “the worldwide vaccine industry ap-
Disease Control and Prevention (CDC) recomypears to be entering a new era of activity and in-
mended vaccinating only older children to con-novation” (121). Applications submitted to the
serve diminishing vaccine supplies. ConnaughEDA to study new biologics rose from 66 in 1980
soon found acceptable insurance and continued to 558 in 1992 (212). Most have been for thera-

45Total research and development for both pharmaceuticals and biologics increased gradually from 12.57 percent in 1973 to 15.32 percent
of total sales in 1983 (121). Total R&D for 1990 was 17.4 percent of total sales.
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peutics, but Investigational New Drug applica-portedly do not have enough financing to operate
tions for vaccines have been increasing since 1990r more than two years (67, 77). The investment
(67 in 1990, 81 in 1992). Some established pharrommunity may be wary of investing further in
maceutical companies in the United States haveompanies that face a low probability of produc-
begun new investments in vaccine reseéfch. ing a commercial product within the next several
Several U.S. companies are joining with foreignyears, especially after news reports of the failure
firms to develop or license vaccines. of eight companies’ pharmaceutical products in
The past four years have seen the introductionlinical trials in 1994 (47). Small firms that are
of a dozen new vaccines, including a new acellulashort of operating capital may sell or license their
pertussis component of the combination vaccingroduct rights or the entire company. Most are ex-
(DTaP) with diphtheria and tetanus toxoids bypected to be acquired by large pharmaceutical
Lederle-Praxis and Connaught Laboratories, sevecompanies, including foreign companfés.
eral newHaemophilus influenzag/pe b (Hib) Other biotechnology companies may survive
vaccines, Japanese encephalitis virus vaccine, atwy concentrating on only one or two products, by
a new typhoid vaccine. Other new or improvedicensing new products to large domestic or for-
vaccines, including one to prevent chicken poxgign companies, or by limiting themselves to one
are in clinical trials or expected to be approved byhase of product development and conducting
the FDA in the near future. It is possible that thgoint ventures with other companies that special-
industry went through a shaking-out period in theze in clinical trials, manufacturing, or marketing
1980s and is being restructured to meet the ne(7). If the pharmaceutical industry scales back its
scientific challenges posed by infectious diseasegivestment in research and development, the bio-
more efficiently. technology industry may fill the gap in research.
The growth in biotechnology companies mayWhich companies will do so remains to be seen.
have helped this trend. Biotechnology researchers The modern vaccine industry looks more like
are likely to be an important source of innovativethe pharmaceutical industry and less like the earli-
products in the next few years (77). More than 7®r vaccine industry. The trend appears to be to-
biotechnology companies around the world werevard developing sophisticated products, often the
conducting vaccine research and development iresult of recombinant DNA technology, that can
1992. Small companies may be able to invest ifpe sold at prices approaching the higher prices of
risky products because they have less to lose in tgharmaceuticals. Often the technology used in-
event of catastrophe. fluences the attractiveness of vaccine production.
At the same time, the biotechnology industryTechnologies that can be used to produce other
may experience a shake-out in the near futuranarketable products, such as diagnostic tests, are
with many of the estimated 1,300 companies gomore likely to be pursued than technologies that
ing out of business. Few small companies hav@ave only one use. In view of the fact that only a
any FDA-approved products on the market, angmall proportion of potential products are ulti-
thus have no product revenue. Most companies renately approved by the FDA and successfully

46 For example, Merck & Co., Inc., maker of measles vaccine, created its Merck Vaccine Division in 1991, has invested in a new biotechnol-
ogy facility in Pennsylvania, and has entered into joint or cooperative ventures with other companies, such as Medlmmune. Lederle Laborato-
ries, the target of DPT vaccine lawsuits, acquired Praxis Biologics, developer of a cddagratephilus influenzagpe b vaccine (Hib-CV).

American Cyanamid made the resulting Lederle-Praxis Biologicals a regular business unit in 1992, giving it greater corporate weight (121).

47 For example, Ciba-Geigy, Ltd. of Switzerland is reported to have agreed to buy 49.9% of Chiron Corporation, a profitable independent
company and provide it with new financial and technical assistance (57). Ciba-Geigy and Chiron are also partners in Biocine which developed a
candidate HIV vaccine.
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marketed, companies may be reluctant to gamblgreater rarity of claims arising out of such trials
a large investment on a single long-shot vaccinesuggests that liability has not much influenced de-

The National Childhood Vaccine Injury Act of cision-making about whether to conduct field
1986'8 may also have encouraged vaccine retrials abroad.
search because it limits producers’ liability to a
predictable amount (paid as a tax on vaccine sale) Conclusion:
and frees them from defending claims. As origi-There is evidence that vaccine research and devel-
nally enacted, however, the Act did not apply toopment is increasing and that a surprising number
investigational or newly approved vaccines. Itof companies are engaged in HIV vaccine re-
was to cover only vaccines that children were research. Indeed, more companies are developing
quired by law to take. A 1993 amendment permitvaccines for HIV infection than for any other
the Secretary of Health and Human Services to exsingle disease. Potential liability may have con-
tend coverage to new vaccines that are reconterned a few companies, but it has not prevented
mended for children; Hib and HBV vaccines area strong research effort and appears unlikely to
expected to be added soon. Vaccine makers maalt HIV vaccine development. The major stum-
anticipate that other vaccines will be added. Mosbling blocks remain scientific. Even if new vac-
of the recently approved vaccines had been undeine candidates show more promise than those
development before the act took effect in 1988. Iturrently in clinical trials, the likely market for an
it does further encourage research, then an eve#lV vaccine is uncertain. Given the business dis-
larger increase in vaccine development should biacentives to producing an HIV vaccine, the vigor
expected in the future. of research is encouraging.

Research initiatives for HIV vaccine develop- Decisions about HIV vaccine research and mar-
ment are also encouraging. At least twelve compéketing are likely to vary from company to compa-
nies are actively engaged in HIV vaccine researchy and from product to product, as they have with
and development, and others are developing adjwther vaccines and drugs in the past. Fear of liabil-
vants and other supporting produtisThis ex- ity may influence a few companies’ choice of vac-
ceeds the number of companies developing a vacine type, so that they may avoid killed or live at-
cine for any other disease. Almost 30 candidatéenuated vaccines in favor of recombinant
vaccines are now in clinical trials (207). The de-vaccines that are believed to pose little or no safety
bate over phase lll field trials centers on scientifiaisk. If so, the array of possible vaccines could be
issues whether any of the candidate vaccines thitnited to the more expensive recombinant types.
have been tested show sufficient promise of effec-
tiveness to warrant large=scale testing in huma@ORT LIABILITY FOR ADVERSE

beings. Potential liability for adverse reactionsSREACTIONS TO VACCINES
does not appear to be a factor in these debates.

There is a possibility that subjects injured in a forL] Overview of Product Liability

eign field trial might try to sue a U.S. vaccine mak-Like manufacturers of all products, vaccine mak-
er in the United States (173). But the rarity of inju-ers are responsible under state law for personal in-
ries in clinical trials in general (140) and the everjuries caused by their own negligence or by a de-

48The National Childhood Vaccine Injury Act of 1986 is discussed below under Public Compensation Systems.
49see chapter 2 for a discussion on the current state of HIV vaccine development.
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fect in their product8® Tort law provides two The concept of strict liability generally applied

categories of legal responsibility for personal in-in the United States is summarized in Section
juries caused by products: negligence and strict [i402A of the Restatement (Second) of Torts and
ability (94)51 holds “[o]ne who sells any product in a defective

Negligence is conduct by the product makercondition unreasonably dangerous to the user or
that deviates from standards of acceptable conduconsumer or to his property [liable] for physical
adhered to by the ordinary manufacturer of similaharm thereby caused to the ultimate user or con-
products and that results in harm to the producsumer....” (43 Thus, strict liability is said to fo-
user. To succeed on a negligence claim, a plaintiffus on the condition of the product itself, while
must prove that: 1) the manufacturer had a duty toegligence focuses on the behavior of the
the plaintiff, 2) the manufacturer breached thamanufacturer (206). Because the manufacturer’s
duty, 3) the plaintiff suffered an injury for which actions or knowledge are often atissue in deciding
damages may be awarded by law, and 4) the injunwhether a product is defective, however, the strict
was caused by the manufacturer’s breach of dutjability concept has increasingly mimicked as-
(94). pects of ordinary negligence (72).

Few cases for vaccine-related injury are These rules would also apply in some cases in-
brought in negligence alone. Before 1960, plainvolving adverse reactions to U.S. products that oc-
tiffs were generally unable to prove that acur in developing countries and are ligated in the
manufacturer had been negligent or that a vaccingnited States (see box 4-1).
had caused an injury (228, 295, 314). Strict liabil-
ity developed in part because consumers were fré¢RODUCT DEFECTS

quently unable to obtain the evidence that & agitionally, product defects have been divided

man_ufacturgr of consumer products had acteflq three categories: 1) manufacturing flaws, 2)
negligently>? By the mid 1960s, when more vac- gefects in product design, and 3) errors or omis-

cines were being marketed widely in the Unitedsjons in directions and warnings accompanying
States, the state had begun to adopt the doctrine gfs product. Least controversial are manufactur-
strict liability for injuries caused by defective ing flaws or errors in the manufacturing proces.
products, so that plaintiffs were able to apply thafrpese produce something other than the product

theory to vaccines as well as other consumer progiiended by the manufacturer, since the manufac-
ucts (13, 168).

50 Although state laws vary to some degree, the basic principles are sufficiently similar to permit generalization for purposes of this report.
There is no general federal tort law, although supporters of tort reform have sought enactment of a federal law governing product liability for
many years. For a description of the National Vaccine Injury Compensation Program, see discussion below.

51 Causes of action also exist for breach of express or implied warranty of fitness for a particular purpose, but because they are not based in
tort law, tend to cover the same facts and duties as strict liability and are usually superseded by strict liability or negligence claims, they are not
discussed herein.

52 strict liability combines elements of traditional actions in negligence (which do not require privity of contract) and warranty (which do
not require proof of negligence). Warranty claims were available only to those who had purchased a product directly from a seller and were
therefore in contractual privity (51, 52).

53Section 402A also specifies that the seller is liable if engaged in the business of selling the product and “it is expected to and does reach the
user or consumer without substantial change in the condition in which it is sold.” This rule “applies although (a) the seller has exercised all
possible care in the preparation and sale of his product, and (b) the user or consumer has not bought the product from or entered into any contrac-
tual relation with the seller” (4).

54 Liability for manufacturing errors dates back from the thirteenth century when those who supplied contaminated food were subject to
criminal liability (4).



Chapter 4 Liability and Compensation for Adverse Reactions to HIV Vaccines 103

BOX 4-1: Liability for Adverse Reactions to HIV Vaccines in Developing Countries:

The Doctrine of Forum Non Conveniens

Although the NIH has postponed Phase Il clinical efficacy trials of HIV vaccines in the United States,
some U.S. pharmaceutical manufacturers have begun large-scale clinical trials of HIV vaccines in de-
veloping countries. These U.S. pharmaceutical manufacturers are thus exposed to liability for adverse
reactions to HIV vaccines that occur among trial participants in developing countries.

Plaintiffs may seek to bring a legal proceeding to the place of manufacture if they believe there is an
opportunity for a larger recovery. Foreign trial participants who are injured by HIV vaccines manufac-
tured in the United States may prefer to bring suit in U.S. courts, because U.S. product liability law is
considered more favorable to plaintiffs than product liability laws of most developing countries. For
instance, U.S. law allows plaintiffs to hire attorneys on a contingency fee basis, so that the plaintiff's
attorney is not paid unless there is a recovery. U.S. law allows for the award of punitive damages in
product liability cases, whereas the laws of many developing countries do not. And unlike most coun-
tries, U.S. law permits jury trials in product liability cases; awards by juries have the reputation of being
more generous.

The legal doctrine of forum non convenient, however, substantially limits the ability of foreign plain-
tiffs to bring suit in U.S. courts. One of the original intents of this doctrine was to prevent “forum shop-
ping” by plaintiffs, but the doctrine has increasingly been used as a means for “reverse” forum shop-
ping by defendants who wish to dismiss cases brought by foreign plaintiffs in U.S. courts. In analyzing
whether to grant a forum non convenient motion, courts considers a three-part test. The court first de-
termines whether an appropriate alternative forum exists where the plaintiff can receive redress (usually
the home country of the plaintiff, or the place where the injury occurred). In determining whether there is
another suitable forum, the court is not to consider which forum would be more or less favorable to
either of the parties. *

If the court finds that an acceptable alternative forum exists, then it determines whether the greater
“convenience” of the alternative forum would warrant dismissal. In determining whether it is more ap-
propriate to bring the suit in an alternative forum, the court is to balance the various public and private
interests in the location of the suit.

In considering forum non conveniens motions, courts have emphasized the administrative burden of
the case on U.S. courts. This concern was important in the courts decision to grant a forum non conve-
niens motion to dismiss in In re Union Carbide Corporation, (268), which followed an explosion at a
chemical plant in Bhopal, India, with a large number of deaths and injuries. U.S. lawyers who were rep-
resenting a number of injured individuals and their families in a tort action against Union Carbide
sought to try the case in a United States Federal court. The court decided that India's legal system
could provide an adequate forum. The court also decided that India’'s courts were the most appropriate
forum, considering the location of the witnesses, the evidence, and the documentation for this case.
The court weighed the public and private interests involved, and, in dismissing the case, placed the
greatest emphasis on administrative concerns. The court reasoned that “the American interests are rel-
atively minor. Indeed, a longer trial . would unduly burden an already burdened court, involve both
injury and hardship and heavy expense. " lbid.

(continued)

*In Piper Aircraft Co. v. Reyno, (287) the Supreme Court held that the doctrine of form non conveniens applied despite the possi-
bility that the plaintiff may face less favorable product liability laws in foreign courts. The court reasoned that U.S. courts, with their strict
liability theory, potential choice of fifty jurisdictions, availability of jury trials, contingent attorney’s fees, and rules allowing extensive
discovery, are especially attractive to foreign plaintiffs, further congesting crowded U.S. dockets.
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BOX 4-1: Liability for Adverse Reactions to HIV Vaccines in Developing Countries:

The Doctrine of Forum Non Conveniens (Cont'd.)

The doctrine of forum non convenient has been raised in a number of cases involving injuries from
U.S. pharmaceutical products marketed abroad.’In some cases, especially involving injuries that may
also have occurred to a large number of other persons as well, courts have granted forum non conve-
niens motions to dismiss the case. In Dowling v. Hyland Therapeutics, (237), the plaintiff, an Irish hemo-
philiac, brought suit in a Federal court in New York City against the U.S. manufacturer of HIV-infected
blood clotting factor that he received. The blood product was manufactured in the United States, and
the blood product was administered to the plaintiff in Ireland. The court dismissed the case, reasoning
that “[tlhe public interest in AIDS prevention is equally important in New York as in Ireland. However, in
all other respects, the public interest clearly favors trial in Ireland. Irish law would apply since Dowling
received treatment, allegedly contracted HIV, and at all times resided in Ireland. " ibid.’

However, in other cases involving individual injuries that were unlikely to have occurred to many oth-
ers, courts have permitted foreigners injured by U.S. drugs and vaccines to bring their case into U.S.
courts, See, e.g., Cadenstope v. Merck, (227); Chan Tse Ming v. Cordis Corp., (230); Corrigan v. Bjork
Shiley Corp., (233); Haddad v. Richardson-Merrell, Inc. (256); Hodson v. A./-f. Robins Co., Inc., (261)

Given that the U.S. judicial system is overburdened, courts are expected to continue to use the doc-
trine of forum non conveniens to limit access of foreign plaintiffs to U.S. courts.

SOURCE: R.E. Stein, Blicker & Stein, Washington, DC, “Selected Issues of AIDS Vaccine Liability, " unpublished contractor report
prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, Sept. 30, 1994

*All of the cases cited here involve drugs that have been approved and marketed. To date, there are no cases where a foreign
plaintiff has been permitted to sue in the United States for injuries that occurred during a foreign trial of a U S.-manufactured drug or
vaccine,

‘See also De Melo v. Lederle Laboratories, (236) (Eighth Circuit Court of Appeals upheld the dismissal by a federal district court Of
a lawsuit brought by a Brazilian woman permanently blinded in Brazil by a drug manufactured in the United States. While the U.S.
labeling for the drug warned of permanent blindness, the Brazilian labeling warned only of temporary blindness).

turing process failed to conform to the manufac-
turer’ s own specifications, and are generally lim-
ited to particular units or batches of the product.
Examples include adulterated or contaminated
products and products in which a toxic element
was not removed or rendered harmless by the
manufacturing or quality control process. Claims
based on manufacturing defects in vaccines are
extremely rare, probably because such defects
themselves are so rare.”

Defects in design are problems with the product
specifications  themselves, not an isolated
manufacturing error. A design is defective if the
product could have been developed so as to reduce
its inherent danger to the user without significant-
ly decreasing its effectiveness. Whether a design
is defective depends upon a manufacturer’s be-
havior in its research and testing activities and the
state of scientific knowledge at the time of product
development. Thus, although liability for design

“The so-called Cutter incident occurred when the manufacturing process for the Salk killed-virus polio vaccine failed to “kill” particles of

live polio virus, the vaccine was used in a mass immunization program, and almost 100 people developed poliomyelitis (15). More than 60
lawsuits were filed. Plaintiffs in the lead case (250) ultimately won their action on the theory that the manufacturer had breached its implied

warranty (302). Most of the remaining lawsuits were settled thereafter.

|



Chapter 4  Liability and Compensation for Adverse Reactions to HIV Vaccines | 105

defects is theoretically part of strict liability, it is dards as manufacturers of ordinary consumer
understood to apply in essentially the same way agoods (211).

liability for negligence. Few cases claiming that Courts have upheld both positions, although
vaccines were defectively designed were broughthe trend appears to be against holding drug and
until the 1980s (1173 More recently, several vaccine makers liable for design defects (156). Al-
courts have rejected such claims and granted vamost all courts base their reasoning on Comment k
cine manufacturers effective immunity from strictto Section 402A of th®estatement (Second) of
liability for design defects, absent fraudulent con-Torts (American Law Institute, 197 7P

duct. . . . . . Unavoidably Unsafe ProductsThere are
The vast majority of litigated claims involving  some products which, in the present state of hu-
vaccines are based on warning defé€tShese man knowledge, are quite incapable of being
are of two types: 1) a failure to provide warnings made safe for their intended and ordinary use.
of risks inherent in the use of the product (failure These are especially common in the field of
to warn)®8 and 2) providing directions and warn-  drugs. An outstanding example is the vaccine
ings that fail to adequately describe product risks for the Pasteur treatment of rabies, which not un-
(inadequate warning). A defect in the warning is commonly leads to very serious and damaging
independent of any flaw in the product itself. A consequences when it is injected. Since the dis-
properly produced vaccine that is not accompa- €as€ itself |nvar|.ably leads to a dreadful_death,
nied by adequate warnings of possible side effects POth the marketing and use of the vaccine are

. . . fully justified, notwithstanding the unavoidably
Is a product that is defecties marketed high degree of risk which they involve. Such a

e } ) product, properly prepared, and accompanied
[ Liability for Defectively Designed by proper direction and warning, is not defec-

Vaccines tive, nor is it unreasonably dangerous. The same
Most vaccine manufacturers and some commen- iS true of many other drugs, vaccines, and the
tators argue that drug and vaccine makers should like, many of which for this very reason cannot
be exempt from liability for defectively designed € legally sold except to physicians, or under the
products (as long as they meet FDA requirements Prescription of a physician. It is also true of
for approval) because of the benefits their prod- [)nany new or eXper'mental drugs as to which,

. ecause of lack of time and opportunity for suf-
ucts confer (159). Others argue that no exceptlon ficient medical experience, there can be no as-
ShOL_"_d be mat;le beca‘_lse not all drugs provide a surance of safety, or perhaps even the purity of
significant social benefit and, because consumers jngredients, but such experience as there is justi-
are especially vulnerable to undetectable risks in  fies the marketing and use of the drug notwith-
pharmaceutical and biological products, their standing a medically recognizable risk. The
makers should be held to at least the same stan- seller of such products, again with a qualifica-

56|n 1985, a California Court of Appeals found only one case (224) in which strict liability had been applied to a prescription drug (oral
contraceptives in that case) (273). No case involving vaccines was identified. TheBaothiirmay have permitted the plaintiff to recover in
negligence without resorting to strict liability.

57 Plaintiffs often bring claims in strict liability for both defects in design and warning defects, as well as claims in negligence, to ensure that
their claim is not dismissed for failure to correct cause of action.

58 This type of warning includes the failure to provide directions for the proper use of a product whose operation is not apparent to a consum-
er, but such directions are not relevant to the use of vaccines.

59 The American Law Institute (ALI) prepares treatises that summarize several fields of Restlitement (Second) of Tagsvidely
considered by the legal profession to be the most authoritative statement of tort law in the country. Most states have adopted its provisions, albeit
not uniformly, and some states have interpreted its technical requirements slightly differently. In 1993, the ALI began preparing a new (third)
restatement of the law which will include an updated volume on products liability (5).
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tion that they are properly prepared and mar- will include a volume on products liability that is
keted, and proper warning is given, when the sit-  expected to become available in 1995. The Sep-
uation calls for it, is not to be held to strict  temper 1994 draft of the chapter on liability for de-
't'ﬁ;'r"g’sg’rr‘;’;‘;‘;rlt“gitceazggsﬁgL;]chﬁﬁitrf;&'ggto fective products includes provisions specifically
supply th,e publiz with an apparently useful and delin.eating and Iimiting the liability of pharma-
desirable product, attended with a known but ap- pgut!cal and blologlcs_manufacturers for pe.rsonal
parently reasonable risk. injuries caused by their products (5). In particular,
the draft abandons the use of the term strict liabil-

Comment k describes an exception to strict li-, . ) .
P ity and instead sets slightly different standards for

ability in the case of products that are “unavoid- 7 7 =" "
ably unsafe.” It was reportedly drafted in response/aPility” in tort for harm caused by a product de-
to an unsuccessful proposal that all prescriptiofeCl depending on whether the defect is a
drugs be exempt from Section 402A. The proposhanufacturing error, a design defect, or awarning
al was defeated, but Dean Prosser included |asfiefect. This characterization does not significant-
guage indicating that at least some drugs and valy alter existing I.aw with respect to manufacturing
cines should be exempt from strict liability for €Tors and warning defects; it does describe a more
harms that could not be avoided if the producstringent standard of proof for design defects,
were to serve its beneficial purpose (132). however. If these provisions are accepted by the
Most courts have refused to grant a blanket exinstitute, they may further support the trend
emption for all drugs or vaccines (224, 229, 242against holding manufacturers strictly liable for
251, 258, 273, 282, 284, 296, 300, 301, 303, 31alleged design defects in prescription drugs and
318, 319). Instead they would exempt only thos&vaccines. Whether the states adopt all the Insti-
drugs and vaccines that are unavoidably unsaféyte’s revisions remains to be seen.
on a case by case basis. Where defective design is a permissible basis
However, other courts have held that makers ofor liability under current law, the plaintiff must
FDA-approved prescription drugs are entirely ex{rove that the product is defective because its risks
empt from strict liability for defective drug de- render it unreasonably dangerous. The product’s
sign, regardless of the drug in question, because benefit or utility is balanced against the risks it
the public interest in drug availability (255, 270, poses. This requires proving that, on the basis of
277)80 The California Supreme Court did so in scientific knowledge known or available at the
1988 in a case involving diethylstil bestrol (DES),time the product was marketed, the manufacturer
even though the court doubted that DES could ndinew or should have known that the risks could
have been redesigned to reduce its risks or rérave been avoided or reduced without jeopardiz-
placed with a safer drug (225). ing the product’s effectiveness and losing its bene-
The American Law Institute is preparing a re-fit. 61 Several courts have described the factors
vised version of itRRestatement of Tortsvhich  that should be considered in this calculus in differ-

60 This does not necessarily preclude liability for claims of negligent design.

61 A few courts have applied a “consumer expectations” test, which required the plaintiff to prove only that the product was more dangerous
than would be contemplated by an ordinary consumer possessing knowledge common in the community. This test appears to have been applied
little outside the area of ordinary consumer products like automobiles and has little, if any, application to product liability claims involving drugs
or vaccines (225). The consumer expectation test was used in the first formulation of a modern strict liability st@nelendhizry. Yuba
Power Products, Inc(253), and its predecessBscolav. Coca Cola Bottling Co. of Fresn®39) (Traynor, J., concurring). Both cases in-
volved ordinary consumer products (a power to@iaenmana Coca Cola bottle iBscold, not drugs or vaccines. The consumer expecta-
tions test is also suggested in Comment g (to Section 402A), which defines a “defective condition” as “a condition not contemplated by the
ultimate consumer, which will be unreasonably dangerous to him.” Comment j also notes that Section 402A liability applies “where the product
is...in a condition not contemplated by the ultimate consumer.”
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ent terms, sometimes creating uncertainty as tkeep up with advances in scientific knowledge
the precise evidence needed to prove or disprovesand to conform to ethical drug industry standards
claim 82 Often, the plaintiff must show that a saferin research, development, and marketing (242,
alternative design was feasible and would hav@55).
achieved at least the same benefits. Nonetheless,In the 1980s, there was some concern that
in all its formulations, the risk-utility test embo- manufacturers could be held liable for failing to
dies fundamentally the same concept. eliminate a product risk that was unknown or un-
The proposed revision of the Restatement oknowable at the time the product was developed
Torts, if adopted, would further narrow the and marketed (146, 158). The 1982 New Jersey
grounds for liability for design defects in prescrip-case that sparked such concerBgshadav.
tion drugs, including vaccines, and devices. ItJohns-Manville Products Corphowever, was
would provide that a drug is not reasonably saf¢argely overruled in 1984 (248%$. The Supreme
due to defective design only if its foreseeable risk€ourt of California concluded that drug manufac-
of harm are “sufficiently great in relation to its turers are not liable for hazards not foreseeable at
foreseeable therapeutic benefits so that no reasothe time of sale (225).
able health care provider . . . would prescribe the As a practical matter, no drug or vaccine
drug . . . for any class of patients” (5). This wouldmanufacturer has been found liable for selling a
limit liability for design defects to drugs that do product with risks that were unknowable when
not provide any benefit to any group of patients. Ifmarketed. A few cases have upheld jury or court
areasonable, informed health care provider wouldecisions that Quadrigen (a vaccine combining
prescribe the drug to his or her patients, then thBPT and polio vaccine marketed between 1959
drug would not be deemed to have a design defeahd 1962) was defective because the preservative
and no liability would attach. The effect of this re-used or combination of vaccines created a known
statement appears to be to reduce the grounds fask of harm and resulted in more adverse reac-
liability for design defect. It may simply reflect tions than using the separate vaccines (284, 311).
the practical results in reported cases, however, The requirement that the risk be one that the
since products whose benefits outweigh their risksnanufacturer knew or should have known on the
are used by reasonable providers and are not foumsis of scientific knowledge at the time the prod-
to have design defects. uct was produced creates a defense to liability
Because a design defect case turns on ldased on the state of the art or the state of sci-
manufacturer's knowledge and conduct, mostnce®4 This is essentially a negligence defense
courts have found that the cause of action is effedecause it relies on industry standards, not on sub-
tively one of negligence (225). Manufacturers aresequently detected product risks.
held to the knowledge of an expert in the field of Design defect claims are claims that a different
drug or vaccine production. They have a duty tqsafer and at least as effective) product should

62 These variations can add complexity to litigation, primarily for national companies that defend cases in several states.

63Beshada. Johns-Manville Products Corg(223) involved asbestos, aRdldmarv. Lederle Laboratorieg(242), a failure to warn case,
limited imputing knowledge of product hazards to asbestos cases. Other courts have not made any exception for asbestos, but require a showing
that all manufacturers knew or should have known of the hazard to impose liability for failure to warn of a product’s Amdgessry.
Owens Corning Fiberglass Cor§220)) But, in cases involving baby oil and asbestos, one court interpreted Washington's tort reform statute to
permit liability for design defects and failure to warn of unforeseen risksrgv. Johnson & Johnson Baby Products Ga21);Falk v.Keene
Corp., (241)).

64 Some courts consider it an affirmative defense, requiring the manufacturer to carry the burden of proving the unavoidable nature of the
risks and the fact that the benefits outweighed the risks at the time of distribDéstrignanov. E.R. Squibb & Sons, In€229);Schackilv.
Lederele Laboratorieg297); Taggartv. Richards Medical Company, In¢309); Tonerv. Lederle Laboratories(312).
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have replaced the product that was sold. Somgl Liability for Errors and Omissions in
drug manufacturers have argued that all claims of Warnings

liability are p_r_eempted by Federal law be‘?aus‘?n view of the impossibility of creating a risk-free
product specifications may not be altered W'thoubaccine, tort law imposes an obligation on the

FDA approval. Ordinarily, FDA regulation of par- manufacturer to warn of inherent risk. The history

tlizutlar p;rodu_cts or g:lasss(sj_t;f prolducts_does n:)t b%rf vaccine warning defects litigation parallels the
stales Irom 1mposing additional requirements 0‘history of litigation involving informed consent to

proTv}:dlng state_layv re:cnedles 'Q tortf(2"59). d thi medical care. The two differ, however,whom
e vast majority of courts have followed t IS must be warned: a vaccine manufacturer ordinari-

principle with respect to vaccines (214, 242, 244|y has a duty only to warn the physician prescrib-

251, 276, 280, 297, 300, 312, 319). ing its vaccine, not the person taking the vaccine;

& physician has a duty to inform the patient of an
design does not mean that other vaccine deSig%pcc)i/ne risks. Y P y

might not be safer or more effective. HowWever, |, \he 1960s, the majority of medical consent
FDA approval has often provided persuasive eVigases involved a failure to warn a patient of the
dence that an approved vaccine was not defectivggy o undergoing a specific medical procedure
The Federal National Childhood Vaccine Injury (53) physicians failed to mention even the in-
Act does preempt manufacturer liability for fail- herent possibility of death or paralysis, often be-
ure to directly warn consumers but does not forégayse they believed that the patients would refuse
close other state tort actionsbottv. American  the therapy if advised of the risk (91).
Cyanamid Co.844 F.2d 1108 (4th Cir.), cert. de-  couyrts uniformly found that the patients’ right
nied, 488 U.S. 908 (19889}. _ of self-determination entitled them to accept or re-
In summary, although concerns about desigfyse any treatment, even if their choices were fool-
defect litigation surfaced in the 1980s, there are N, as long as they were competent to make medi-
reported decisions after 1969 upholding liabilitycal decisions (226, 231, 281, 293). In order to
for a defectively designed vaccif€The majority  exercise that right, patients needed information
of states permit a cause of action claiming defecthat only physicians could provide, so the law im-
tive design of a particular vaccine. Such claims ar@osed a duty of disclosure upon physicians that re-
not generally preempted by federal law, and comguired them to tell patients not only the benefits of
pliance with FDA requirements is not a legally alternative treatments but also their material risks.
conclusive defense. Nonetheless, plaintiffs hav&imilarly, the first vaccine cases involved the ab-
not been able to sustain a claim that a vaccine wasnce of warnings of the risk of contracting polio-
defectively designed. myelitis from the oral polio vaccine (235, 290).

65The proposed revision of tRestatemeralso continues this rule (5). But see Hurley v. Lederle Laboratories, (264), finding that the Food,
Drug and Cosmetic Act and the Public Health Service Act preempted state claims as to the FDAs determination of the proper wording of a
warning, provided that the manufacturer has not withheld any relevant information from the FDA.

66 The Medical Devices Act (21 U.S.C. 3609 et seq.) expressly preempts state laws affecting most medical devices. Two federal courts have
found the statute’s language precludes strict liability actions under state tort law for medical devices that require premarket FDA approval (274);
Stampsy. Collagen Corp.{306) Other courts have reached different results depending upon the device’s classification and requirements for
premarket approval (58, 275, 278, 279, 304).

67 Design defect causes of action have been used primarily against commercial products, such as asbestos, consumer products, and medical
devices, such as the Dalkon Shield, the Copper-7 IUD, the Bjork-Shiley heart valve, and silicon-gel breast implants (61).
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A failure to warn can be prevented by providingduty to warn is limited to the prescribing or dis-
awarning. But, as the next generation of informegbensing physician alone because patients cannot
consent cases showed, some warnings failed tbtain vaccines except from a physician or medi-
mention material risks. Similarly, more recentcal clinic (258, 285, 288, 292, 301, 307, 322).
vaccine cases have turned on the adequacy of theTo succeed on a claim of inadequate warning,
warning given. However, like informed consentthe plaintiff must prove that an adequate warning
cases, the majority of reported cases have been de-the physician would have prevented the injury.
cided in favor of the defendant manufacturer ofThis entails proving that the warning would have
physician (238, 270, 289, 29% This is primari- persuaded the physician not to give the vaccine to
ly because vaccine makers have been exemptelde patient, as well as proving that the injury
from the general duty of manufacturers to providevould not have occurred if the vaccine had not
warnings directly to consumef8. been given (246, 307, 310, 321).

The exception, known as “the learned interme- Physicians and other providers do have aninde-
diary rule,” holds that a manufacturer of prescrippendent obligation to warn patients of vaccine
tion drugs or vaccines need only warn the prerisks as part of their duty to obtain informed con-
scribing physician, not the patient who receivesent to any vaccination, regardless of the
the product (248, 255, 269, 310, 313). Courts havmanufacturer’s action. Aside from patients with
generally limited the manufacturer’s duty to warnimmunosuppression or allergies, however, it is
consumers directly to those circumstances imften impossible to predict whether an individual
which a vaccine is givewithoutthe intervention patient is at risk of experiencing an adverse reac-
of a “learned intermediary,” generally a physiciantion to a vaccine, at least the first time it is given.
who makes a medical judgment that the vaccine iSherefore, it is questionable whether an individu-
appropriate for an individual patient (63, 144). alized medical evaluation would affect a physi-

Thus, a vaccine manufacturer’s duty to warncian’s recommendation about vaccination in most
consumers directly applies only in mass immu-cases, and several cases have been decided against
nization or routine public health programs whereplaintiffs on the ground that the warning did not or
physicians are not making “individualized medi-would not alter the physician’s decision.
cal judgments” (235, 264, 286, 290). It has been The National Childhood Vaccine Injury Act
applied to two vaccinations given in a private phy-barred any cause of action for a manufacturer’s
sician’s office, where the physician testified thatfailure to directly warn a recipient (or a recipient’s
he acted like a public clinic employee, dispensingparent or guardian) about the risks of any child-
vaccine without evaluating individual recipients hood vaccine covered by the compensation pro-
(249, 294). Two of these cases appear to have gigram. It also created a rebuttable presumption that
en rise to the fear in the 1970's and 1980’'s thawvarnings approved by FDA are adequate (42
manufacturers would have to warn all vaccine rel.S.C. 300aa-22(b), (c)). At the same time, the act
cipients directly (235, 290). Recent cases, howrequired the Secretary of Health and Human Ser-
ever, have reiterated that a vaccine manufacturerigces to develop new written materials to provide

68 Although the academic literature contains numerous articles debating the merits of the doctrine of informed consent to medical care, the
number of cases actually claiming lack of informed consent remains very small and few such claims succeed.
69 Section 402A of thRestatemeritposes liability for inadequate warnings by sellers even if they do not sell directly to consumers. The

duty was imposed on the manufacturer because it, not the retail seller, controlled the condition of the product, assuming it had not been altered
after it left the manufacturer’s hands. The proposed revision Bsiatementtains this general rule and the exception for prescription drugs.

(5)
70 A few cases have found that a nurse acted as a learned interm@dtatyufghv. Wyeth Laboratories, Inc(292); Walkerv. Merck &
Co.(317) Mazurv. Merck &Co., Inc.,(276)). but others disagree on the grounds that nurses do not ordinarily make medical judgments.
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parents with information about the benefits andare directed not to patients, but to physicians, who
risks of each childhood vaccine. Earlier, the CDCare presumed competent to understand technical
which buys about half the domestic supply of peinformation and its implications.
diatric vaccines, had prepared “Important In- Afew cases have found specific warnings inad-
formation Sheets” to serve as warnings, and thequate because they failed to apprise physicians of
CDC played a primary role in drafting the materi-the vaccine’s known risks (240, 311). In most
als required by the act. cases, warnings have been found adequate in that
Before the act took effect, most childhood vac-they disclosed all reasonably known risks (238,
cine manufacturers had required the CDC to as270, 273, 288, 299). As with all cases alleging de-
sume responsibility for providing such warningssign defects, the state of scientific knowledge de-
or alternatively to have a learned intermediary distermines whether a risk should be disclosed (225,
pense the vaccine as a contractual condition of th242, 243, 255), and FDA approval of labeling in-
sale of vaccines. One federal court of appeals rdormation is often persuasive evidence of the ade-
cently held that a vaccine maker fulfilled its dutyquacy of a warning (242, 296).
to warn by such a contract with the CDC, regard- Most lawsuits claiming injury from vaccines
less of whether or not the Warning actua”ya”ege several bases for I|ab|||ty, inCIUding defec-
reached the recipient (276). More recently, the Sufive design, inadequate warning, and negligence
preme Court of Nevada reached the opposite cof? manufacture, design, or risk disclosure. Be-
clusion where the vaccine was distributed by £ause, except for manufacturing defects, strict |-
county health district with information sheets pre-ability requires proof similar to that required to
pared by the CDC (219). The court found that th@rove liability for neg_hgence, the specific cause pf
manufacturer cannot be relieved of ultimate re2Ction may be less important than the possibility
sponsibility for an inadequate warning where it°" any liability.” This means that where a vaccine
knew that the contractor used warnings thaEnaker is exempted from liability on one basis
s

omitted risk information the manufacturer had u_ch as _des_i.gn defects), it may be SgpjeCt to
claims of liability on other grounds. Specifically,

provided with the vaccine. the number of claims against vaccine makers ma
Liability based on inadequate warnings has 9 y

been criticized on the ground that it is too difficultnm be effectively reduced unless manufacturers

to describe vaccine risks in terms that patients caﬁre ex_empted not on_Iy fron;sstnct liability but also
understand? The legal doctrine does not require fom liability for negligence:

that patients understand the information included ] ) o

in the warning, although it is obviously better if J Practical Problems with Litigation

they do. Instead, most courts require only that th&ven if the principles of product liability law are
risks be disclosed in ordinary language that is unsensible in theory, there can be practical problems
derstandable by a reasonable lay person (22&ith product liability litigation. The lengthy and
231). Because the learned intermediary rule apsumbersome process of discovery, trial, and
plies in most vaccine cases, however, warningsometimes appeal is a perennial subject of legiti-

71 Similar concerns about the difficulty of describing risks have arisen with respect to informed consent to other medical procedures and
informed consent to experimentation with human subjects. Sometimes such concerns mask a reluctance to disclose the risk at all or profession-
als’ discomfort with revealing uncertainty about risks (91). Recently, radiation experiments conducted in the 1950s have been denounced pri-
marily because the human subjects of the experiments (including residents at schools for the mentally retarded and terminally ill patients) were
not necessarily told that they were to be part of an experiment or any risks that it might entail (11, 75).

72 The cases finding a defective vaccine were based on an implied warranty of merchantability (284, 311).
73For further discussions about HIV vaccines and product liability see Rosenfeld, 1991 (149); Smith, 1992 (168); Arnold, 1991 (13).
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mate complaint. This is true whether the basis fo¥ariations in each party’s ability to produce cred-
suit is strict liability or negligence. Determining ible evidence and present its case mean that some
whether a particular injury to an individual was cases that ought to be won are lost and others that
caused by a particular vaccine and whether the rishught to be lost are won. Ideally, dispute resolu-
could have been avoided is a complex, time-contion methods should be designed to minimize both
suming, and expensive process for both sides oftgpes of errors but the ideal is not likely to be
dispute. Even if it is decided that the plaintiff achievable without substantial additional ex-
should be compensated, determining the amoumense.
of damages has become a similarly complex mat- A second type of problem is more difficult to
ter. Although alternative dispute resolution proce-avoid. These are mistakes arising out of the uncer-
dures can be somewhat cheaper and faster th&anty of scientific knowledge that must be used to
courtroom litigation, they do not eliminate the identify and categorize the possible risks and
need to prepare a case. Thus, the very process liénefits of drugs and vaccines. If the essence of a
dispute resolution can discourage both the pursudefective design is the availability of knowledge
and defense of claims, as well as the thoughtfuhdicating an unreasonable danger, at least in light
application of the law. of expected benefits, then information indicating
Studies of tort claims indicate that ten percenthat a drug might produce an adverse reaction is
or less of claims are tried in court (46, 69, 73). Theotential evidence of a design defect or a risk that
rest are withdrawn or settled before trial, withshould have been disclosed. It is, however, only
roughly half resulting in some payment to thepotentialevidence because it is a matter of knowl-
plaintiff, although in lower amounts than averageedgeable interpretation whether and how the risk
trial awards. This means that defendants have tmight materialize, and whether the possibility is
deal with many more claims than wind up in court.sufficiently credible to warrant further investiga-
There is no publicly available data showingtion. A manufacturer might reasonably determine
whether similar figures apply to cases involvingthat the problem was a “fluke.” But in a later law-
vaccines. If court awards influence settlements, asuit, the plaintiff might conclude that the
they are believed to do, then the low proportion ofnanufacturer ignored an important potential risk.
court decisions favoring plaintiffs may suggestin some cases, it is impossible to know whether a
that a lower-than-average proportion of claims arelrug or vaccine caused a particular injury in an in-
settled with payment to a plaintiff in vaccine dividual or even whether it was capable of causing
cased? such aninjury. In those cases, there may be no way
It may not be the number of claims, but the posto know whether a mistake was made, whatever
sibility of an expensive mistake that worries vac-the outcome might be.
cine makers. One kind of mistake is when a jury Ifthe law is not properly applied, then the proc-
makes an error of fact, reaching a verdict that is nass, not the law, stands indicted. But if the law can-
supported by credible evidence. In principle, sucmot be properly applied at all in some circum-
a mistake can be remedied on appeal, althougstances, then it cannot serve its purpose.
additional time and expense can turn even sudJnfortunately, there is no good information to de-
cessful appeals into pyrrhic victories. Some factermine what proportion of cases have been de-
tual mistakes are inevitable in any dispute resolueided correctly or incorrectly, or what proportion
tion system, whether or not it employs litigation.cannot be decided correctly for lack of scientific

74 Most reported court opinions that make final decisions in a case have dismissed a plaintiff’s complaint or granted judgment for the defen-
dant manufacturer (225, 255, 270, 271, 285, 288). However, few reported decisions contain final dispositions of a case. Most determine whether
a plaintiff is entitled to go to trial. The outcome of any such trial or settlement in lieu of trial remains unreported.
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knowledge (60, 153). Thus, we do not knowPOTENTIAL LIABILITY FOR ADVERSE
whether litigation is producing good or bad deci-REACTIONS TO HIV VACCINES

slons. . _ . Vaccines are ordinarily subject to liability for neg-
These types of uncertainties can give rise (§gence manufacturing defects, defects in design,
fears of unwarranted liability on the part of vac-,nq inadequate warnings of risks. However, liabil-

cine makers. They can be compounded by fears qf, s rarely found in specific cases. Why, then, is
high damage awards, including punitive damagesye perception of excessive liability for adverse
Most punitive damages awards are in cases Qf,ctions to vaccines so prevalent?

intentional torts (like assault), unfair business
ractices, or fraud or bad faith in contrati&e- . N I
Eause liability for personal injury is rarely basedD VaC_CIne Susceptibility to Liability
on intentional or fraudulent conduct, but on negli- Claims
gence or strict liability, there should be little occa-Fear of liability may arise from several factors that
sion for punitive damages. distinguish vaccines from pharmaceuticals and
The few studies that have been done have co®ther biologics and that may encourage people to
cluded that punitive damages are rarely awardegursue tort claims. Prophylactic vaccines are tak-
in personal injury actions and, where inappropri€n by healthy people to prevent disease. This
ately awarded, are ordinarily reduced or reversetheans that adverse reactions are more noticeable
on appeal (45, 135, 185). The only known puni-and may be perceived as less tolerable than ad-
tive damage award in a vaccine case was revers&eérse reactions to a drug that a person takes to re-
on appeal and the vaccine maker found immunéeve the symptoms of iliness. Vaccines may also
from liability (270). Punitive damages do not ap-be taken by sufficiently large numbers of people
pear to be a significant factor in product liability to permit the occurrence of a rare side effect that
(104)76 In product liability cases, they are more might not materialize in a smaller grolfwhen
likely to be awarded in cases involving defectivea healthy person who takes a vaccine suffers anill-
automobiles or other consumer products thamess or injury, there may be a natural desire to find
drugs or vaccines. Uncertainty surrounding inapa cause beyond random accident or one’s own be-
propriate damage awards applies to almost aliavior. These factors are likely to encourage at-
types of litigation’’ Whether litigation itself is a tributing the injury to the vaccine, correctly or in-
necessary form of dispute resolution dependsorrectly, especially when there has been no other
upon the feasibility of alternatives. change in the person’s circumstances.

75The U.S. Supreme Court upheld a state punitive damage law as against a challenge that it was an unconstitutional violation of due process
in Pacific Mutual Life Insurance ComparyHaslip (283). In their brief amicus curiae, the Pharmaceutical Manufacturers Association and the
American Medical Association cited two instances in which punitive damages had been awarded with respect to drugs (an oral contraceptive
and Coumadin) (136).

76 plaintiffs may includelaimsfor punitive damages in their complaints, but they are rarely awarded. Similarly, the amount a plaintiff may
claim for compensatory damages often bears little relationship to the amount, if any, actually awarded or collected. There is some evidence that,
in cases in which compensatory damages are awarded, the amount of damages correlates with the severity of the injury (46).

77 Physicians and scientists may empathize with vaccine makers’ fear of liability in light of the widespread fear of medical malpractice
litigation among medical practitioners. In both instances, the actual risk of being sued (and of losing a lawsuit) appears to be significantly lower
than is believed by those who might be the target of a lawsuit (25, 109, 182).

78 Of course, some drugs (like Valium and aspirin) are taken by millions of people.



Chapter 4  Liability and Compensation for Adverse Reactions to HIV Vaccines | 113

When adverse reactions are suffered by chiland 5) direct vaccine-induced HIV infection from
dren, the financial consequences can be severe.ilmdequately attenuated or inactivated virus in
cases of serious permanent injury, inability tovaccines made from killed or attenuated HIV. In
work and the need for expensive rehabilitative oaddition, HIV vaccination may result in social
custodial care over a lifetime generate substantiddarms.
costs that may not be covered by private or public
insurance. A lawsuit for substantial damages may g\ Levels of Effectiveness
be the only source of payment for needed service

. . ¥here has been speculation among researchers
This may account for relatively more concern

that some candidate HIV vaccines now in clinical
trials may ultimately prove effective in less than
$alf of the vaccinated populatiéf.If the vacci-

given to adults. Of course, the potential for larg ated population is at risk for HIV infection, as an-

damages also exists with most drugs used by chi icipated, then some proportion may become in-

dren and pregnant womé. fected after taking a vaccine of limited efficacy,

Latent hazards thgt may not havg b_een detecE'ven if the vaccine is not defective. Claims based
able before marketing may matenahze_ ten Ol Jow levels (or lack) of effectiveness have not
twenty. years after a vaccine (or dmg) IS useOIbeen brought against existing vaccines. The likeli-
Thereisa greater chance of o!lscoyenng such ha?1'ood of success of a claim of lack of effectiveness
ards Whe_n vaccines are usedin chl_ldren andyoung: oo Hiv vaccine is speculative, but probably
adults with longer subsequent life spans tha@mall as long as those who take the vaccine are
those expecte_d for O'F"Ef_ adults. e warned of its limited efficacy and advised to take

Thus, even if tort principles make itdifficultfor o0 tions against exposure to HIV infection.
a plalntlff to win a lawsuit, there may be MOT€ " A claim based on defective design would have
claims brough_t with respect to vaccines than W'ﬂ}o demonstrate either that a more effective vaccine
respect to ordinary drugs. was feasible or that the level of efficacy was so low

. . that the vaccine should not have been marketed at

[ Potential Adverse Reactions to HIV all.81 Given the difficulties of finding a vaccine

Vaccines that works at all, and the need for a vaccine to pre-
The risks of HIV vaccines most commonly men-vent any additional HIV infection, neither require-
tioned are: 1) low levels of effectiveness (so thatnent would be easy to meet. The more likely basis
not every vaccine recipient is protected); 2) enfor a claim would be inadequate warning of the
hanced susceptibility to HIV infection (increasedvaccine’s limited effectiveness and the need for
risk of acquiring infection upon exposure); 3)the recipient to take appropriate precautions. Or-
more rapid than normal (enhanced) progression afinarily, a plaintiff would have to prove that any
disease if HIV infection is acquired; 4) the devel-warning to the physician was inadequate and that
opment of cancer many years after vaccinationan adequate warning would have caused the phy-

79 This has fueled fears of large claims for contraceptive products and drugs used by pregnant women (31). The number of successful
claims, however, appears to be smaller than the perception (44).

80 For a discussion of effectiveness of current vaccines in development, see chapter 2.

81 The latter theory raised the possibility of a claim against the FDA for approving a vaccine in violation of its own standards of safety and
effectiveness, although it would be difficult to prove that the level of effectiveness was too low in light of the need for a preventive vaccine. The
United States Supreme Court has found that, under the Federal Tort Claims Act, the FDA may be subject to suitif it fails to follow its own govern-
ing statute and regulations, unless it is performing a discretionary function (222, 266). In the absence of any statutory or regulatory requirement
for any minimum level of effectiveness, the balancing of risks and benefits in the approval of a new HIV vaccine is likely to be treated as a
discretionary function which is exempt from challenge.
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sician either not to recommend the vaccine or téhe same difficulties as a vaccine with low levels
warn the plaintiff more strongly against risk be-of effectiveness, discussed above. In addition, a
haviors (119). If physicians are properly warnedplaintiff would have to prove that the manufactur-
of a vaccine’s limited effectiveness, the plaintiff er knew or should have known that the vaccine
would have no cause of action against thevas capable of causing the reaction. The strongest
manufacturer. Rather, any claim would be againstase against a manufacturer would be one in
the physician for lack of informed consent. which the vaccine was demonstrated to cause the
In addition, a plaintiff would have to prove that susceptibility in controlled clinical trials. This
he or she failed to take appropriate precautionsuggests that such hypotheses should be studied,
against infectiorsolelybecause of the inadequate at least to attempt to determine whether they are
warning. If the infection were acquired throughrealistic concerns or merely theoretiBaPoten-
sexual contact, the plaintiff would have to provetial liability may provide an incentive to vaccine
that he or she would have abstained from sex gnakers to invest in additional vaccine research,
used barrier protection in most, if not all, relation-which may both clarify the vaccine’s safety profile
ships. If the transmission occurred through intra@nd increase the eventual cost of development. In
venous (IV) drug use, it may be especially hard tdhis respect, however, HIV vaccines do not differ
prove that the plaintiff would have abstained orffom other vaccines or drugs.
used precautions, like sterile needléglterna-
tively, a plaintiff would have to prove that he or pevelopment of Cancer

she would not have taken the vaccine had an adg¢tere has been speculation that, because HIV is a
quate warning been given, and thattaking the  retrovirus, an HIV vaccine might cause cancer
vaccine would have prevented infection. Both almany years after vaccinatiaThe likelihood of
ternatives would entail proving the somewhat im-3 claim for vaccine-induced cancer is also similar
plausible: continuous use of precautions againsb the claims for other potential adverse reactions.
infection or complete avoidance of exposure tat differs primarily in the length of time it may take

HIV infection. for the reaction to be discovered. This means that,
in the absence of feasible studies that could predict

Enhanced Susceptibility to Infection or the risk, if any, of cancer, neither manufacturers

Disease Progression nor vaccine recipients would know whether the

Some researchers have theorized that candidataccine posed any such risk for perhaps two de-
vaccines might have the potential to increase onetades. Although a manufacturer is not liable for
susceptibility to infection with HIV or other or- injuries caused by unforeseeable dangers in its
ganisms (24). Others have speculated that a vaproducts, there may be some question as to wheth-
cine might increase the rate of disease progressiar a manufacturer adequately investigated a sug-
in people who become infected with HIV in spite gested risk. Given the need for an HIV vaccine,
of vaccinatiorf3 Both hypotheses raise the possi-however, it seems unlikely that a manufacturer
bility of a claim for defective design if they are notwould be held responsible for distributing a vac-
investigated, or a claim for inadequate warning ifcine with a risk that could not be verified at the
they are not disclosed. Such a claim would facéime it was released.

82 As a practical matter, juries may have little sympathy for habitual drug users.
83 For a discussion of vaccine-induced enhancement of disease susceptibility, see chapter 2.

84 Since some subjects who received investigational preventive vaccines have become infected, there is renewed attention to examining
whether the vaccine simply failed to prevent HIV infection or might have enhanced the risk of infection upon exposure.

85 The potential of an HIV vaccine to cause cancer is discussed in chapter 2.
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Vaccine-Induced HIV Infection Social Harms

Non-recombinant vaccines that use killed, inacti-HIV vaccines may pose risks of social harm that
vated, or attenuated virus have been reported tare not ordinarily linked with other vaccines or
hold some promise (124). Concern about suclrugs. People who receive HIV vaccines will test
vaccines arises from the possibility, albeit remotepositive on screening tests, making them especial-
that the manufacturing process mightinadvertenty vulnerable to denials of health or life insur-
ly fail to remove or render harmless part of the vi-gnce87? permission to travel abro&8Joss of em-

rus that could actively infect a person, or that ahloyment  or  housin§? segregation in

attenuGated virus could revert to an infectiouspstitutions, or rejection by family and friends (2)
statet®Reports of newborn monkeys that becamegg, 114)90 people institutionalized in prisons or

il after inoculation with a live attenuated Virus yantal health facilities may be segregated or vic-
vaccine to prevent SIV may increase such CONGmized. Other forms of discrimination and

cerns. A person who became infected with |'”Vstigmatization are also possible. The possibilities

e e s 2081 Foman el unesamined
Jury y An HIV vaccine may produce an antibody reac-

turing error. . " L
It is unlikely that a claim for design defect tlon.'Fhat may be dlfflcult_to distinguish fr.om a
lposmve test for HIV infection, so that vaccine re-

would be possible, except in the unlikely event”.” . .
that the manufacturer knew or should have knowﬁ'p'?nts may be rr_nstake_nly believed to be HI\./
ositive. But vaccine recipients (and subjects in

that its manufacturing process could not rendeP2S" . . ,
the virus incapable of infection. Although claims Y2¢Cine clinical trials) may be targeted for dis-
of vaccine manufacturing errors have been rare iffimination on the assumption that they are mem-
the past, the consequences of a batch of vaccif€rs Of 2risk group, regardless of whether they are
accidentally escaping inactivation are sufficientlyShown to have HIV infection. Moreover, most
serious to make this type of vaccine unappealinéUCh harms result from lawful conduct for which
to many vaccine makers. Thus, potential liabilitythe vaccine recipient would have no legal re-
for manufacturing errors may discourage compacourse. Although job loss might violate the Amer-
nies from developing this type of vaccine, andicans with Disabilities Act (42 U.S.C. 12101 et
provide relatively greater incentive to pursue resed.), most other forms of discrimination would
combinant vaccines. At the same time, companiegot, and no law prevents family members, lovers,
may not wish to pursue a type of vaccine thatind friends from abandoning someone stigma-
might produce HIV infection, regardless of expo-tized as at risk for HIV infection.

sure to liability, especially if they believe thatthey  Although such risks should be made clear to
cannot eliminate the risk of manufacturing error.anyone who takes a vaccine, there is no precedent

86 The potential for whole killed virus or attenuated virus vaccines to cause infection is discussed in chapter 2.
87 Many health, life, and disability carriers now require an HIV test for individual coverage or extended coverage (173).

88 The Department of State lists 45 countries that have restrictions on entry of HIV-infected individuals to their countries and require HIV
tests of all or some people entering their countries (202).

89The U.S. armed forces, the Department of State, Job Corps and some other employers either require or urge employees to have HIV tests
as a conditions of employment.

90 These social harms are discussed in further detail in chapter 3.
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for holding a vaccine maker liable for their occur-appearance of adverse reactions. Atthe same time,
rence, and itis unlikely that a claim would be sucHIV vaccines are likely to be given to people at
cessful on such grounds. Manufacturers are not reisk for HIV infection for the foreseeable future.
sponsible for the bigotry of others. ProductSeveral risk groups are also at risk for other dis-
liability is intended to impose responsibility for eases, such as Hepatitis B and other blood-borne
physical injury caused by defective products, noaind sexually transmitted diseases. It may be diffi-
personal insults resulting from discriminatory ac-cult to distinguish some symptoms or illnesses
tions. There does not appear to be any basis fdtom other causes from adverse reactions to vac-
counting social harm as either a manufacturing decination, at least until sufficient years of experi-

fect or a design defect. ence with the vaccine have produced reliable data
It might be possible to claim that an adequatédentifying vaccine-related risks.
warningshouldinclude the risk of social harnds. Uncertainty about the cause of ilinesses follow-

A successful cause of action would require théng vaccination may encourage vaccinees to at-
plaintiff to prove that he or she would not havetribute injuries to the vaccine and seek legal re-
been identified as at risk for HIV infection but for dress against manufacturers. On the other hand,
the vaccination. But, ordinarily it would be the actthe difficulty of demonstrating that the vaccine
of vaccination, not the vaccine itself, that conferscaused the injury is likely to discourage or defeat
any stigma. Moreover, it is unlikely that a vaccineproduct liability claims. In other words, the very
maker would be responsible for specifying sociauncertainty that may increase the likelihood of
risks, since such risks are not necessarily withitawsuits also decreases the probability of plain-
the realm of expertise of vaccine manufacturingtiffs’ success on the claims.

Physicians who administer HIV vaccines may be The characteristics of the populations that use
the more likely target for any claims that a vaccinean HIV vaccine may influence the potential for li-
recipient was not adequately warned about posability. Most people at risk of HIV infection are

sible discrimination. young adults with a relatively long life expectan-
cy. Potential damages for permanent injury aris-
[] Different Uses of Vaccines ing from vaccination could be substantial, al-

though less than those for young children. A
rowing proportion of people at risk, however, are
drug users, many of whom are not working and
ay not be able to claim lost income as damages.

owever, if the majority of people who actually
take an HIV vaccine are middle-class workers,
Shen permanent injury that deprives them of the
ability to work will give rise to potential damages
"Yor lost income, as well as medical expenses. If

HIV vaccines are given to newborns and young

children, the potential damages increase propor-
Preventive HIV Vaccines tionately with life expectancy. Pregnant women
Preventive HIV vaccines have most of the factorsvho are HIV-positive and take a vaccine to pre-
that make vaccines more susceptible to liabilityvent transmission to their children can expect very
claims than drugs. They are intended for use biimited damages because of their preexisting
healthy individuals who may be sensitive to thecondition and shorter life expectancy.

The same principles of liability apply to manufac-
turers of all vaccines, regardless of whether the
are preventive (intended to prevent) or therapeuti
(intended to treat or cure infection or disease), an&
regardless of whether the vaccines are experime
tal (investigational) or approved and licensed. Th
likelihood of adverse reactions and liability
claims occurring may differ, however, dependi
upon the way in which a vaccine is used.

91 Ethical principles would certainly require such warning in careful counseling sessions, but ethical principles go beyond legal duties. For a
discussion of ethical duties to warn about adverse reactions to HIV vaccines, see chapter 3.
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The number of vaccinations may also affect potive an experimental vaccine may be and whether
tential liability. If an HIV vaccine’s effectiveness unpredictable adverse reactions may occur. There
is limited over time and requires several doses angre more protections for subjects in clinical trials
booster vaccinations, there are more opportunitiethan for patients in ordinary medical care settings.
per vaccinee for adverse reactions and for injurieBederal regulations governing both federally
following vaccination to be attributed to the vac-funded research with human subjects and research
cine. The costs involved may be balanced to somiatended for submission to the FDA require that
degree by the increased sales generated by a muliubjects’ informed consent be in writing in a doc-
ple dose vaccine. ument approved by an institutional review board

In summary, the potential for liability arising (21 U.S.C. Parts 50 and 56). Regardless of the
from the use of an approved HIV vaccine appearmerits of the document itself, prospective subjects
to be similar to what might be expected from anyare likely to be made aware that they will be part of
new vaccine intended for use by adults. Althougla research experiment and that the vaccine has not
the possible damages from a successful lawsuiteen approved by the FDA. The subject’s consent
may be large in the case of a permanently disabldahs the legal effect of making the subject assume
young adult or child, the probability of a success+esponsibility for any disclosed risks that materi-
ful lawsuit appears to be quite low. Although analize. Since most informed consent documents
HIV vaccine might carry unknown latent risks note that not all risks can be predicted and un-
that portend a DES-like future, that possibility known adverse reactions might occur, there is
probably exists for every new drug and vaccindittle basis for a claim that the subject was not
marketed. HIV vaccines are not unique in this reproperly warned.
spect. Currently, the most likely basis for liability  Historically, there have been no cases of prod-
claims is an inadequate warning of low levels ofuct liability claims involving research, probably
effectiveness or limited protection against HIV in-because there has been a very low incidence of ob-
fection. Yet it would be very difficult for anyone served or reported injury among research subjects
who became HIV positive to prove that his or her27, 118, 20092 Rare adverse reactions may not
infection was caused by either the vaccine or an imaterialize in a small cohort of research subjects
adequate warning of the vaccine’s limited protecand side effects may be reversed or minimized
tion. Physicians are likely to be more vulnerablepromptly where the subjects are being monitored

to such claims than vaccine makers. by research investigators. Design defect claims
are also minimized, if not precluded entirely, by
Investigational HIV Vaccines the fact that the trial is being conducted to find out

The potential for liability for adverse reactions towhether the vaccine works and whether it has dan-
investigational preventive HIV vaccines is lessgerous side effects. Not until such trials are con-
than that for marketed vaccines. The legal groundgluded and a risk is discovered or confirmed is
for liability are the same for both investigational there any significant basis for claiming that the
and approved vaccines. But the nature of invesraccine was defectively designed.
tigational vaccines and clinical trials reduces both It is possible that a vaccine might be too dan-
the likelihood of claims and the probability of suc-gerous to test in human subjects at all. But this
cessful claims in practice. could only be inferred from prior laboratory re-
It is generally understood that the purpose ofearch which should be reviewed by the FDA and
clinical trials is to determine how safe and effec-an institutional review board. Those bodies serve

92 There have been several cases in which people were not told they were being used as human subjects in a research study or that the re-
search could produce serious harm (9, 188, 265, 183).
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as a safeguard against proceeding with unjustifindeed, vaccine trials may gather as much in-
able research and, although imperfect, they ordiformation about such risks as they do about vac-
narily should prevent unreasonably dangerous reeine safety and effectiveness. Thus, the risk of li-
search from going forward. ability again depends upon the clarity with which
The most likely risk of a preventive vaccine the risk of social harm is presented, and the re-
trial is that a research subject may believe that theponsibility for warning prospective research sub-
vaccine is effective to prevent HIV infection, fail jects would lie with the investigators rather than
to take precautions, and become infected. (In the vaccine manufacturers.
blinded, randomized trial, the subjects are not told
whether they have received the investigational herapeutic HIV Vaccines
vaccine or a placebo, although they can find out by herapeutic HIV vaccines that are used to treat
getting tested, even if they are asked not to do sopeople already infected with HIV are comparable
As with marketed vaccines, the subject mighto drugs. The special concerns surrounding the use
claim that he or she was not adequately cautioneaf preventive vaccines do not apply. Patients and
against risk behaviors, but would probably findresearch subjects who take therapeutic vaccines
that especially difficult to prove in a research setimay be willing to accept accompanying risks in
ting. The written informed consent documentorder to receive any benefit the therapeutic vac-
would provide evidence that the information wascine might afford, as they have with drugs like Zi-
given. Such documents have proved sufficient t@lovudine, ddl, ddC, and d4T. Adverse reactions to
defeat claims of lack of informed consent by pathe vaccine may be especially difficult to distin-
tients in medical settings (320). The best solutiorguish from other symptoms related to HIV infec-
to such a problem is to prevent it, by making cleation and opportunistic infections and illnesses.
the uncertainty about the candidate vaccine beforloreover, the potential for damages is quite lim-
a subject agrees to participate in the trial. ited because of the perceived limited life expec-
Another potential, but probably remote, risk istancy of people with AIDS. Perhaps this is why
that use of an early candidate vaccine would prethere have been no reports of fear of liability for
clude a subject from participating in a later inves-adverse reactions to therapeutic vaccines. Even
tigational study of a newer vaccine, perhaps ongompanies that reported fear of liability for their
that proved to be more effective. Again, the mospreventive vaccines actively pursued clinical
likely basis for a claim would be lack of informed trials of their therapeutic candidate vaccines with-
consent, with results similar to those described@ut mentioning liability as a concern.
above. It may be more difficult to explain the na-
ture of this type of risk unless there is some labora-] Conclusion
tory basis for predicting the effectiveness of vacPreventive vaccines may be more susceptible to
cines that have not yet been fully developed. claims of liability than most drugs and biologics,
Finally, subjects who experience some of theprimarily because they are ordinarily used in large
social risks of participating in a vaccine trial maynumbers of healthy people. Their extensive use
claim lack of informed consent to such risks.can permit even rare adverse reactions to material-
Merely volunteering for a vaccine trial can exposeaze and people who expected vaccines to prevent
the subject to discrimination. Research subjectdisease may be less tolerant of such reactions than
may be more vulnerable to social harms than thsick patients. As with drugs, the majority of
recipient of a marketed vaccine, because particelaims have been directed against only a few vac-
pation in a vaccine trial may be discovered moreines. Despite the increased probability of claims,
easily than receipt of a vaccine from a private phythe proportion of reported cases thatimpose liabil-
sician or public clinic. As with physiologic reac- ity on the vaccine maker is very small. There is no
tions, the precise social risks that may befall a vagaublicly available evidence on the number or re-
cine recipient may not be predictable in advancesult of claims that were withdrawn or settled be-
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fore a court decision. Thus, although the probabilto have halted and, although there is no guarantee
ity of claimsof liability may be relatively high, the that it could not recur, there is no reason to assume
probability of actualiability is relatively low. that it will.%4 More important, it is difficult to ar-
The main causes of action against a vaccingue that the principles of product liability are un-
maker are claims of a defectively designed vacfair in theory. Rather, the major concern lies with
cine and an inadequate warning of vaccine riskghe time, expense and uncertainty of the litigation
Plaintiffs have not succeeded on a claim of defeggrocess and the fear that the law will not be applied
tive design, probably because of the improbabilitycorrectly, so that a vaccine maker is mistakenly
of demonstrating that a safer, equally effectiveheld liable where it should not be.
vaccine could have replaced a vaccine approved Since liability itself is so rarely imposed, fear of
by the FDA®3 Few courts have found a vaccine liability may be more accurately described as fear
maker liable for an inadequate warning of risksof having to litigate at all. This is understandable,
More extensive and sophisticated warning statebut not limited to cases involving HIV vaccines.
ments may have improved vaccine makersTherefore, there appears to be little, if any, basis
protection against such claims. In addition, a vacfor claiming that HIV vaccines present a special or
cine maker’s duty to warn is ordinarily limited to increased risk of liability. This does not mean that
the prescribing physician, who bears responsibilan alternative means of allocating responsibility
ity for disclosing vaccine risks to patients. Thus,for injury and compensation is not warranted for
physicians may now be more vulnerable to claimgther reasons. It does mean that any alternative
(of lack of informed consent) than vaccine mak-that is intended to remedy tort litigation’s ineffi-

ers. ciencies would have application beyond HIV vac-
The probability of future claims of adverse gjnes.

reactions to an HIV vaccine is impossible to pre-
dict because it depends upon what, if any, advers
reactions occur and whether they could be plausi- LTERNATIVE COMPENSATION POLICY
bly attributed to the vaccine. The probability of OPTIONS
courts imposing liability in the case of an HIV People who are injured as a result of vaccination
vaccine appears to be about the same or lower thawith an HIV vaccine could receive compensation
in the case of existing vaccines. This is primarilyin a variety of ways. Currently, their only option,
because of the difficulty of demonstrating that arapart from private health and disability insurance,
adverse reaction was caused by the vaccine. Algs likely to be a product liability claim against the
important is the possibility that the most predict-vaccine maker, or a claim of professional negli-
able risk of vaccination is discrimination againstgence (medical malpractice) against the physician
the person vaccinated for which manufacturers arer other health care provider who vaccinated the
not likely to be responsible. individual, if the circumstances support a legal
Fear of liability for adverse reactions to vac-cause of actict®
cines may have been based on a perception in the This section summarizes several major policy
1970s and early 1980s that courts were expandingptions for compensating HIV vaccine-related in-
the grounds for liability. That expansion appeargury—reforms in tort liability, voluntary contrac-

93 The only reported decisions (in 1969) finding a vaccine (Quadrigen) defective were based on warranty, not tort law (284, 311). Whether
any vaccine maker has settled any claims with payment to the plaintiff on this basis is unknown.

94 f the revised version of tHRestatement of Torlume on product liability is accepted, the grounds for liability for design defects will be
narrower than current legal principles in states that permit the cause of the action at all (5).

95 Some recourse may be available with respect to California vaccines under a California statute, described below.
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tual arrangements, government-financed insureause of action where, itis argued, it should not be
ance systems, and public no-fault compensatiopermitted, such as for an injury caused by a design
programs—and their advantages and disadvamefect. More often, perhaps, the objection is that,
tages’® It also considers several alternative ap-n practice, judges and juries apply the law incor-
proaches to encouraging HIV vaccine develop+ectly, so that a defendant is mistakenly found li-
ment that focus on overcoming financial andable. Of course, judges and juries make mistakes
scientific difficulties. Which option is best de- that operate in favor of, as well as against, defen-
pends upon the goals to be achieved by compensdants. But it is the prospect of mistaken liability,
tion and how alternative approaches affect theot mistaken absence of liability, that most often
achievement of other important goals like prevengives rise to calls for tort reform.

tion of disease, deterrence of injury, and the just Almost all tort reform proposals seek to limit

distribution of resources. the liability of potential defendants. Limitations
on liability, however, are cost control measures,
TORT LIABILITY REFORM not compensation mechanisms. Such limitations

nfire ordinarily intended to decrease the number of

by imposing legal responsibility for compensat—pheor’k““h Iy\{ho _seek hand obtalnf compensation
ing certain specified injuries. It is also justified astroUdh litigation or the amount of compensation

a means of retributive justice or risk deterrencéhey recgive. Such proposals may bejust_ifiable_ i
(51, 59, 210). Whether or not it serves adequatel§'® goalis to save defendants money and if provid-

as a deterrent to risk, it is widely criticized as ei- ngdcorrrl]pen?atlongo those \_/vho WOlIJld hot qudallfy
ther ineffective or inefficient in providing equita- under the reformed system Is not relevant or desir-

ble compensation. The tort system does not prd2P!€- If other goals are important, however, the

vide compensation to all victims of injury. In SPECIfic limitations must be analyzed to see
theory, compensation is allowed only in cases hs(vhetherthere is good reason to restrict compensa-

which a plaintiff can prove another party’s legaltlon t0 @ smaller population.

responsibility for an injury. In practice, many ) . .

people who might have a valid cause of action i Reforms Granting Immunity from Strict

tort do not file a claim or receive compensation, Liability

and others who may not have a legitimate clainBome vaccine manufacturers and legal commen-

may pursue a cause of action and receive contators have argued that manufacturers should not

pensation (69, 74, 109). be held strictly liable for a defectively designed
The most common criticisms are that tort litiga-vaccine. Several jurisdictions have, by court deci-

tion is unreasonably time-consuming and expension, already granted manufacturers immunity

sive and often unpredictable or inconsistent, witfrom strict liability for all vaccines (and drugs)

some plaintiffs seeming to receive undeserve@225, 255, 270, 277). The trend in other jurisdic-

windfalls and others receiving nothing in spite of ations, while not granting complete immunity from

legitimate claim (82, 131). Even those who do notiability, is for courts to reject claims for drug and

support specific tort reform proposals often voicevaccine design defects on a case-by-case basis,

these criticisms (156). generally because the product is not found to be
Others argue that product liability principles defective or the claimed defect was not avoidable

make manufacturers responsible for injuries tha156).

are unavoidable (80, 158, 203). Sometimes the One may draw conflicting conclusions from

objection is that the law itself grants plaintiffs athis trend. One is that the courts that have rejected

Tort liability functions as a compensation syste

96 Similar policy options have been reviewed by several groups (82, 95, 191, 201).
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strict liability claims are applying the law correct- analysis adopted by courts that require case-by-
ly and as intended to sort out good products froncase evaluation of strict liability claims.
bad ones, and good products are not being found A second argument for exempting drugs and
defective. Another is that the courts have appliedaccines from strict liability (again, excluding
the law incorrectly, and companies are not beingnanufacturing errors) is that federal regulations
held liable for defective products. Finally, it could provide sufficient incentives to ensure safe and ef-
be argued that if most reported cases are beirfgctive products. One reason for the adoption of
found correctly in favor of the defendant, then li-strict liability was to deter manufacturers from
ability is not needed; drug and vaccine makersnarketing products that are unsafe. Here, the fact
should be granted complete immunity from allthat most, if not all, drugs and vaccines are in-
strict liability, at least for defective design. This tended to prevent or alleviate suffering is not ad-
assumes that tort law has no deterrent effectianced as a reason to dispense with liability. The
While everyone hopes that no drug or vaccinémportance of drugs and vaccines does not explain
could ever be defective, it is probably an unrealiswhy their manufacturers should not be deterred
tic assumption. from marketing unsafe products. Rather, drugs
The argument for exempting all vaccines fromand vaccines differ from ordinary consumer prod-
strict liability is basically an argument that drugsucts because they cannot be marketed without
and vaccines are special or differ from other prodFDA approval based on substantial evidence of
ucts in significant ways that warrant protectingsafety and effectiveness.
their producers from responsibility for injuri@s. Federal regulation is said to serve the deter-
The California Supreme Court, for example, dis-rence function of tort liability, so that liability is
tinguished between drugs and ordinary consumesuperfluous and unnecessarily costly. This is a
products on the grounds that the latter are used firactical argument with considerable basis in fact.
“make work easier or to provide pleasure, whileAlthough FDA approval has not generally been
the ... former... may be necessary to alleviate sufficient to preempt a claim, it has often provided
pain and suffering or to sustain life” (225). Of convincing evidence to reject a claim that a prod-
course, not all drugs have such valuable puruct could have been made safer. Thus, evenifitis
poses?8 and many ordinary consumer productsappropriate to permit strict liability claims against
provide important benefif If drugs and vac- specific drugs or vaccines, few can be successful
cines deserve immunity from strict liability, then where the manufacturer has complied with FDA
they must be distinguished from other products omesting requirements and the product remains ap-
more precise grounds. In the absence of any sughioved. If FDA requirements for approval are di-
distinction, this argument requires exempting notuted or its standards for evaluating the safety and
just drugs and vaccines, but all equally beneficiaéffectiveness of vaccines are reduced in order to
products from strict liability. The alternative is to speed up the availability of an HIV vaccine, the ar-
exempt only those particular drugs and vaccineggument loses some of its force. Expedited review
as well as other products, that confer special bendy the FDA thus may undermine reliance on regu-
fits on humankind. This is the kind of risk-benefit latory standards. In any event, in reviewing new

97 This would leave manufacturers responsible for product injuries that, in theory at least, they could not prevent, while exempting them
from liability for errors in design that, again in theory, could have been corrected. In practice, the argument is advanced selectively to seek
immunity from liability for design defects and inadequate warnings, not from liability for manufacturing errors.

98 Aspirin is intended to relieve pain, but its importance to the public may diminish when it is used to relieve a slight headache.

99 Automatic electrical current shut-off devices or furnaces to heat homes, for example, provide important safety benefits and relief from
suffering.
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drugs and vaccines for approval, the FDA does ndypes of caps. One study of reforms and malprac-
explicitly examine whether they might be madetice insurance premiums found that premiums

safer. were reduced most successfully by a cap on total
damages (213). This is consistent with conven-
[J Reforms Limiting Liability tional wisdom that insurers are best able to set pre-

Where liability should not be removed entirely, Mums when they have a fixed ceiling on future
numerous reform proposals are intended to redudgpPenditures. Caps on total damages, however,
the number (frequency) of claims made, the numbave been criticized as disadvantaging the most
ber of claims in which a plaintiff can succeedseverely injured plaintiffs with the largest losses.
(awards), or the amount of compensation payabl®ne study found that an increased proportion of
to a successful plaintiff. Other reforms are in-awards granted the maximum amount after a dam-
tended to expedite the litigation process or mak&de cap was enacted (66).
it more accurate or less expensive. A growing Limitations on the amount of plaintiffs’ attor-
number of studies have begun to evaluate tort rdeys’ fees, usually by placing a ceiling on the per-
forms adopted by the states, primarily those dicentage of an award that can be paid as a contin-
rected to reducing medical malpractice insurancgency fee, are intended to limit claims made by
premiums by reducing malpractice litigation (20,discouraging attorneys from accepting cases, and
185, 186)L%0 In many cases, the generalizability to increase the proportion of the award that the
of research results has been hampered by limit@laintiff can keeg:%! Danzon found such contin-
tions on the data available and variations in studgency fee limits had no effect on the number of
design (193). The studies show that reforms havealpractice claims made or the amount paid per
had somewhat mixed results to date. Few reform@aim (46), while another study found that they in-
have had a significant effect on the price of insurcreased the amount paid per claim (213). Fee lim-
ance, the frequency of claims, or the amount ofts may have little effect where they are about the
awards. same as the prevailing customary percentage of
A limitation or cap on the amount of damagesawards.
that can be awarded to a successful plaintiff has Shortening the statute of limitations (the time
been the most effective type of reform to date. Agvithin which a claim must be filed) to bar claims
might be expected, caps have been found to redusgbmitted long after an injury occurs also pro-
the average amount of awards in successful casdgced mixed results, with several studies finding
in several studies (193). But they have not beeno significant effect (193). Shorter statutes of lim-
found to affect the frequency of claims consistentitations may encourage claims to be filed earlier
ly (46, 213), perhaps because they apply to only €193).
small proportion of claims made. Caps have been Pretrial screening panels are intended to screen
enacted to limit either non-economic damage®ut nonmeritorious claims, expedite settlement,
(pain and suffering) or total damages (includingand reduce the costs of litigation. They have been
incurred medical expenses and lost income).  difficult to evaluate because panel types vary from
Different studies have reached different con-tate to state and voluntary panels are not used fre-
clusions with respect to the effect of differentquently. Studies have found both increased pay-

100 The Robert Wood Johnson Foundation and the Agency for Health Care Policy and Research, for example, support ongoing studies, of
medical malpractice and the US General Accounting Office has conducted several studies (184). The Office of Technology Assessment sum-
marized much of the published research in a 1993 report (193).

101 There has been little interest in limiting the amount of defendants’ attorneys’ fees, presumably because they do not affect plaintiffs’
decisions to make claims. Legal defense costs do contribute to total litigation expenses.
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ments for successful claims using mandatory parpensation more equitable. Studies of product li-
els (213), and decreased payments per claim usiradpility claims have not yet been able to determine
voluntary panels (193). Another study found thawhether the distribution of claims and payments
panels had no effect on the probability that a plaineomports with actual legal responsibility for inju-
tiff would be awarded payment (166). Some mayy (60). Thus, there has been no way to determine
increase costs by adding another layer of procevhether the number of claims and number and
dure. One study found that panels were associatemnount of awards are “correct.” In the absence of
with reduced malpractice insurance premiums foany baseline knowledge of how many claims and
obstetrics/gynecology but not for general surgenawards would be warranted in an error-free sys-
or general practice (213). tem, it is impossible to know whether there are
Collateral source offsets are intended to reduceurrently too many, too few, or about the right
the amount of awards and, indirectly, the numbenumber of claims and awards (153).
of claims, by prohibiting plaintiffs from collecting
payment for insured losses, such as medical ex-] Reforms Favoring Compensation

penses2 Again, study results are mixed, with Four different types of tort reform may address the
two studies finding no significant effect on the fre-goal of equitable compensation. The first is to
quency of claims in the case of mandatory offsetsshange the substantive law governing compensa-
one finding a significant reduction in claim fre- tory damages to make them more consistent
qguency when discretionary offsets were includedacross plaintiffs with similar injuries. This might
and both finding a significant reduction in amountbe accomplished by a schedule of injuries, ranked
of payment in successful cases (46, 213). by severity, loss of function, or other criteria, each
Requiring the losing party to pay the successfulith an assigned dollar value or range of values.
party’s attorneys’ fees and costs also has had littlthe amounts of compensation could be deter-
demonstrable effect on claim frequency, paymentnined by calculating appropriate medical ex-
per claim, or premium prices. This may be ex-penses for each injury and adding expected lost in-
plained by the fact that this type of reform has geneome or expenses for continuing care. It may be
erally been limited to rare cases in which a courtifficult to reach agreement on what values should
finds the claim to be frivolous or fraudulent, andbe used in each category. For example, should lost
few cases have been found to fall into that categancome be calculated by reference to the individu-
ry (193). al's ownincome (which awards more to those with
In summary, tort reforms intended to reducehigher incomes, as is done now), or should the
claims and payments have had spotty success same rate, such as average non-farm wages, be ap-
date. Most types of reform adopted in the past arglied to everyone? How, if at all, should the
unlikely to make a dramatic difference in the fre-amounts be adjusted for inflation or geographic
quency of future claims. Since most such reformarea? Such technical problems should not be mini-
are intended to reduce litigation and the amountized193 In addition, there is the question of the
paid to plaintiffs, without improving the probabil- whether the amount of awards can be set at a level
ity of “correct” results, they do little to make com- that is sufficiently high to meet the reasonable

102 A health or disability insurer may require the insured/plaintiff to reimburse it for health care and other expenses paid by the insurer if the
insured receives compensation covering such expenses.
103 Oofficials in the Division of Vaccine Injury Compensation note that children with neurological injuries have such different needs that it

may be impossible to establish a schedule that would be fair to all. However, it may be possible to schedule non-economic damages more easily
(20).
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needs of injured people, but still affordable byamong courts to limit defendants’ liability (50).
those who have to pa§4 Some countries in the European Union, however,
If such problems are surmountable, a schedulare moving in the opposite direction from the
would offer some measure of consistency in comUnited States, toward strict liability for product
pensation for the same type of injury. The schedinjuries, in their harmonization of laws effort
ule could be enacted by state legislatures, all75). Some countries may not allow a “state of
though a regulatory agency might be delegatethe art” defense, called developmental risk, but
responsibility for updating the award amounts pewould make companies liable for risks that were
riodically. Alternatively, courts could adopt the not discovered or foreseen. The justification ap-
schedule to guide jury deliberations. pears to be that drugs and vaccines are too impor-
One advantage of scheduling compensation itant to people’s health to permit anything less than
that it makes defendants’ exposure more predicthe most stringent safeguards against product
able, and probably more insurable. Some counseisks. Japan is considering replacing negligence
for vaccine makers have noted that it is not routingvith strict liability for defective products, al-
litigation, but the possibility of one multimillion though opposition has reduced the likelihood of
dollar judgment that makes their employers nerfeform (43).
vous. If potential or maximum awards could be es- Some Northern European countries have pa-
timated on the basis of a schedule, they coultient compensation funds to assist those with ad-
more easily be accounted for in pricing. Of courseyerse reactions to drugs and vaccines (23, 165).
this does not eliminate the need for predicting th®©thers have compensation funds specific to ad-
number of possible claims in the future; but that isrerse reactions to vaccines recommended for chil-
true for all products. dren (112). These countries have alonger tradition
A second type of reform is alternative disputeof government provision of social assistance to
resolution, which is intended to expedite settletheir residents than the United States. Their rela-
ments in litigated cases and reduce expenditureBvely more extensive programs of health and dis-
Although such procedures hold some promise foability insurance leave injured people with fewer
speeding up the resolution of disputes, they do natnreimbursed expenses, so there may be less need
alter the law governing the cases they resolveor other sources of compensation than in the
Their advantage is that they can be used with aldnited States.
most any type of dispute, regardless of how com- A fourth type of reform would encourage more
pensation is calculated. They may also producpeople to bring claims under existing law. Several
more consistent decisions, especially if they arstudies have found that only a small proportion of
inexpensive enough to be used by more potentigleople who are injured as the result of another’s
claimants and defendants. negligence actually file tort claims, and an even
A third type of reform would expand potential smaller proportion (perhaps half of those who file
plaintiffs’ opportunities to recover compensation;claims) eventually recover any compensation (46,
for example, by granting them a cause of action i169, 74). The Harvard Medical Practice Study, for
instances that tort law currently forbids or by easexample, estimated that about 28 percent of all ad-
ing standards of proof for existing causes of acverse events experienced by hospitalized patients
tion. This option would be unattractive to defen-in New York in 1984 were attributable to medical
dants. It is directly contrary to the current trendnegligence (one percent of all patients discharged)

104The workers compensation system has been criticized for offering too little compensation, and this has been thought to encourage prod-
uct liability claims as an alternative source of compensation, as in the litigation involving asbestos.
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(109). Yet for every eight negligently injured pa- uct risks197 Elimination of product liability may
tients, only one patient filed any claim of medicalresult in shifting claims that would have been
malpracticel% Tort reform designed to provide brought against vaccine makers to physicians and
equitable compensation would encourage morelinics that administer vacciné®® Such actions
not fewer claims, as well as more accurate claimeould probably be limited to claims of lack of in-

determination. formed consent, which may be difficult to prove.
Nonetheless, physicians are not likely to welcome
00 Summary becoming a more visible target of complaints.

Tort reforms limiting liability are not likely to
'gmprove compensation for injured persons or
make it more equitable. If the goal is to provide
\ﬁ_ompensation within the tort arena to a larger pro-
portion of people with injuries, then mechanisms

drawing a legal remedy from one class of injure&o increase the number who file c_Iaims are needed.
people (those with adverse reactions to HIV vac- €W reforms have the potential to correct the
cines) while itis preserved for other classes. In thgrost pressing problems of _to_rF I|t|ga_Lt|on—_|ts time
past, when liability has been limited, those injureoand expense, and the possibility of |nconS|st_ent re-
have sometimes been provided an alternativg!!ts: Of course, those problems are not unique to
compensation system, such as workers compen glgatlon mvolvmg vaccines. If tqrt re_form is con-
tion or the National Vaccine Injury CompensationS'dered for vaccine-related injuries, it may have to
Program. Other reforms, such as most of those irP—e considered for all other types of injuries. This

tended to limit medical malpractice liability, have rar:lselsd the question whethler a Ilzcra]derar: tﬁrt I‘ZW
not included any alternative compensation sys§ ou preemp'g state tort law. Although the ad-
tem. vantages and disadvantages of such a change are
As a practical matter, however, even grantin(‘:P_eyo_ncl the scope of this paper, they ShOUId. be stu-
vaccine makers immunity from strict liability for cied iftortreformis thought to be an otherwise de-

design defects may not change the litigation cIi-Slrable option for HIV vaccines.

mate significantly. Such claims are effectively liti-

gated like negligence claims and would not be/OLUNTARY CONTRACTUAL

eliminated without granting vaccine makers im-ARRANGEMENTS

munity from liability for their own negligenc®®  Private companies are free to reduce the time and
Protection against liability, whether in strict li- expense of resolving claims by voluntarily agree-
ability or negligence, for design defects would noting to provide compensation without the necessity
foreclose claims for inadequate warnings of prodef litigation or legislation. The voluntary contract

If the goal of reform is to minimize costs to gov-
ernment and vaccine makers, then tort reform
limiting the liability of vaccine makers would be
the best choice. It does have disadvantages, ho
ever. Most important, it is difficult to justify with-

105patients who filed claims were not necessarily among those that the study identified as negligently injured (109). Itis not known whether
such cases involved negligence that was outside the scope of the study (such as outpatient incidents or incidents in years not studied) or whether
such cases did not involve negligence at all, or both.

106 see “Tort Liability for Adverse Reactions to Vaccines,” above. Connecticut enacted a statute limiting HIV vaccine makers and research-
ers’ liability for product defects and ordinarily negligence to encourage testing candidate HIV vaccines in human subjects.

107The revisedRestatement of Torts product liability, if adopted, may effectively eliminate most causes of action for design defects in the
case of prescription drugs and vaccines (See “Tort Liability for Adverse Reactions to Vaccines,” above). One justification for reducing the scope
of liability for design defects is to permit physicians to decide whether to use a specific vaccine. Warnings then become an important source of
information about the vaccine’s risks and benefits that affect the decision whether to recommend the vaccine (5).

108 For manufacturers that are owned by foreign companies, some part of any financial savings to the manufacturer is likely to accrue to the
foreign owner.
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model, such as that developed by Professor Jefgree to the arrangement before any injury occurs
frey O’Connell and used by some schools with reand where causation is relatively easy to establish.
spect to football injuries, encourages such privatét may be attractive to physicians who administer
agreements (130). A variant has been introducedaccines to their patients and to investigators who
in Congress, but never passed, in the Moore-Gegive investigational vaccines to subjects in clini-
phardt bill (99th Cong., 1st Sess., 1985). Appliectal trials. Physicians and researchers are better
to HIV vaccine use, it would have a vaccine makeable to monitor adverse reactions among people
or administrator contractually agree, at the time ofvho take vaccines, although it may be difficult to
vaccination, to promptly pay the vaccine recipienidentify the cause of many adverse reactions, es-
compensation for medical care and other specifiegecially when the vaccine is investigational.
financial losses in the event of an adverse reaction Vaccine makers have no personal relationship
to the vaccine. Ordinarily, the vaccine maker orto those who take their vaccines. It is doubtful that
physician would agree to make an offer of com-a standard form contract offered by a vaccine mak-
pensation within a specified period of time, per-er prior to vaccination would work as well. Vac-
haps two to six months, following notification of cine recipients may reject the contract as self-serv-
injury. If the recipient agreed to accept the offerjng on the part of the vaccine maker, or they might
he or she would ordinarily waive any right to pur-agree to it on the mistaken assumption that it was
sue a tort claim. If a qualifying offer were refused.required in order to receive the vaccine. The utility
the recipient would forfeit certain tort remedies 0ry¢ the contract depends upon whether vaccine
be entitled to limited damages. _ makers could produce a realistic offer in a limited
The advantage to the injured person is that g, nt of time. Deciding whether to offer com-
reasonable amount of compensation could be prosa s ation requires investigating the merits of a
vided promptly following injury. The vaccine claim that a vaccine caused injury, a complex un-

moiiegt Z?(UIean;rgg Iéiraai?s?:ttizrﬁo?d:?rt gﬁgf’gertaking. This process is similar to that used in
P b ( P P udeciding whether to settle a tort claim. The most

fering and for insured expenses is generally ex-_ |’ .
. . salient obstacle to using the contract approach
cluded) and incur few transaction costs, thereb

improving the predictability and limiting the i\”tthaneWHl\;V?;C'?ﬁWOUId. be the dlzlfﬁlty n
amount of liability expenses. etermining whether the vaccine caused the injury

By itself, the contract approach does not aﬁecfmg’ thererl:ore,_tvvretﬁer an (()jffe: sgou_ld_:o e made.
tort law, and could be used voluntarily with or ome nhospitals have adopted simiiar: com-

without tort reform. It could also be required bypensation programs for injuries resulting from
state or Federal legislation. A contract could be Of[neQ|cal research, alth_ou_gh the_re are few reports of
fered voluntarily by any vaccine maker, or anythelr use. Whether this is attributable to lack of

- 7 o I knowledge of the availability of compensation or
physician or clinic that administers vaccmatlons.Iack of injuries or both is not known. Where the
I.t may be most attr_actwe to companies that pe- rogram is voluntary, compensation is not assured
lieve that they are likely to receive a substantlaF

. o all injured persons. Those institutions and com-
nu_mper of claims that WO.UId be successful unde anies that do adopt a program may have different
eX|_st|ng tort law. Compgnle_s that _expect few suc olicies that produce inconsistent results.
claims probably have little incentive to assume
voluntary burden of compensation, unless the
contract can effectively limit claims to cases inGOVERNMENT-FUNDED INSURANCE
which the company would have legal liability for ARRANGEMENTS
the injury. Government-financed insurance programs could

The contract model may work reasonably wellfund compensation for injuries, with or without
in circumstances in which the payor and payeany change in tort law, in several ways.
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[0 Government-Funded Excess Insurance tures? Such questions are not insoluble. A more

If the only problem with relying on tort compensa- sensitive question is whether an excess insurance
tion were its cost, and that cost dissuaded vaccif@©gram would set a precedent for government re-
makers from pursuing vaccine development, theff’Surance of liability expenses for other tort
one alternative would be to shift at least som&!2ims, from medical malpractice to automobile
costs to government by having government asfures.
sume the obligation for liability costs in excess of L )
afixed amount. A state or the Federal governmerit) Government-Funded Disability Benefits
could purchase excess insurance or reinsuranééaccine-related injuries could be compensated
policies or use government funds to pay excesthrough a state or Federal disability insurance pro-
amounts out of general or special revenues. Suajram that covers only adverse reactions to HIV
a program could be adopted whether or not tort livaccines or one that covers many or all injuries.
ability were altered. If government wished toFor example, the Social Security program could
change the number and amount or distribution obe amended to specifically include coverage of in-
its payments, however, it could modify tort law ei-juries resulting from HIV vaccines. A more gener-
ther to increase or decrease the number or amoualtexpansion of disability insurance to cover inju-
of awards to claimants. In the absence of anyies regardless of cause would be more in keeping
change in the way damages awards are calculatedith the purpose of Social Security, however,
it would not affect the possibility of inconsistent which bases eligibility on disability and age and
awards for similar injuries. Although individual already covers AlIDS-related disabilities.
states could adopt a reinsurance or excess insur- The only compensation mechanism that avoids
ance program, consistency could not be achieveserious questions of horizontal justice is a pro-
unless all states adopted a substantially similagram that compensates all injuries regardless of
system. their cause. This is because every program that
The primary disadvantage of creating such grovides compensation only for injuries from one
program for HIV vaccine injuries is that it may be cause requires a justification why those injuries
impossible to predict the amount of excess insurdeserve special compensation when injuries from
ance needed until there have been many years other causes do not. The need for financial assist-
experience with the vaccine. It is unlikely that theance is not a sufficient reason to provide com-
federal (or any state) government would commifpensation to some injured persons but not others
to expenditures with no ceiling. It will also be es-with similar needs. The desire to encourage the
pecially difficult to determine the amount at production of important products by protecting
which liability costs to vaccine makers should bethem from liability is also not a sufficient justifi-
deemed excessive. That question involves contation when the makers of equally important
plex social policy decisions about the degree tgroducts are not similarly protected. The cost and
which government and private industry should benefficiency of the tort system is not a sufficient
responsible for HIV vaccine-related injuries, asreason to replace it with a special compensation
well as the fairness of liability determinations.  program for only some people but not others. Oth-
Other more practical questions would have teer reasons specific to injuries from one cause are
be resolved. For example, should such costs brequired to justify a special compensation system
limited to awards to plaintiffs, or should they alsofor those injuries. Although justifications may ex-
include the costs of defending claims? If defensést, they are often complex and difficult to identi-
costs are included, how would they be verified®y.
Would companies be willing to allow government  Other countries, like Germany, have had gener-
to audit their records? Should government accepl disability insurance programs in place for de-
cost certification as sufficient proof of expendi- cades. The New Zealand Accidental Injury pro-
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gram provides compensation for injuries from A general disability benefits program could ex-
almost all causes (62). The Commission estahlist with or without tort liability. A program that
lished to study accidental injuries concluded thaprovided only compensation, however, could not
limiting the program to injuries from particular purport to serve any deterrence function. If deter-
causes was both illogical and unfair and recomring unsafe products and services continued to be
mended universal coverage as the only defensibkn important social goal, additional mechanisms
approach (1). would be needed, such as regulation of products
In the United States, a federal general disabilityand services, or requiring providers of products
insurance program may be more feasible if futur@nd services to help finance the program in ac-
health care reform achieves universal coverage @ordance with the proportion of injuries attributed
health insurance. Health insurance takes care @b their products.
one significant cost of injuries. The remaining ex-

penses are those needed to replace lost income
pay for living expenses and, in cases of permanerﬁ;t%BLIC COMPENSATION SYSTEMS

disability, rehabilitation or long-term care. TheseFederal and state governments have created sever-

latter expenses can be paid for with disability@l Publicly administered injury compensation pro-
benefits funded by insurance or general revenue§rams. Examples include state workers com-
Establishing such a program would require anPensation programs, Virginia's Birth-Related
swering many of the questions raised for a causdyeurological Injury Compensation Act (Va. Code
based compensation program, such as the seriofdn. 38.2-5001 et seq.), Florida’s Birth-Related
ness of injuries covered, how much and what typ&leurological Injury Compensation Act (Fla. Stat.
of compensation would be available, and whethef66.301 et seq.), the Federal National Vaccine In-
those responsible for certain injuries should coniury Compensation Program (42 U.S.C. 300aa-10
tribute to financing the systeti® The cost of et seq.), the Federal Black Lung Benefits Act (30
such a program may require new government re.S.C. 901 et seq.), and, most recently, the Radi-
enues, although it could be financed in part byation Exposure Compensation Act (42 U.S.C.
taxes on products and services that caused injurg210 et seq.).
The existence of a compensation program may en- Most such compensation programs are limited
courage a larger proportion of injured people tdo specific injuries from specific causes (cause-
seek compensation. Because the costs of disabltased), but provide compensation on a no-fault
ity for the entire national population are relativelybasis. As long as the injury is demonstrated to re-
consistent over time, unlike the costs of injuriessult from the specified cause, compensation can
from specific products, they are likely to be morebe granted without the need to prove negligence or
predictable than the cost of compensating injuriesther traditional legal responsibility for the injury.
caused by new HIV vaccines. Moreover, a general No-fault compensation systems have advan-
disability insurance system would avoid the adtages over tort litigation. The most salient is that a
ministrative expenses of resolving disputes ovelarger proportion of injured people are entitled to
causation. There would be no need for separate adempensation. There are ordinarily no defen-
ministrative programs for injuries from different dants, so that parties that might otherwise be liable
causes, each with its own fixed costs. for injury need not participate in the claims deter-

109 see Elements of a Compensation Program, below.
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mination process or pay compensafiéhThe compensation may be inadequate or unfair and
costs of administering the compensation systergenerate dissatisfaction, as seen in some worker
can be less that the total costs of litigation so thateompensation programs. In the absence of reliable
larger proportion of funds go to injured people.estimates of the number of compensable injuries,
Costs are ordinarily spread over a large populatioit is difficult to predict system costs.
or society as a whole, rather than falling on indi- Most important, no cause-based system can
vidual companies or organizations. Compensaavoid disputes over the cause of injuries. Deter-
tion can be funded from different sources tomining causation is often difficult and time-con-
achieve different goals. General tax revenues casuming, especially where the scientific and medi-
be used where the program benefits society. Speal evidence is uncertain or conflicting (1163.
cial taxes on entities that create the risk (such aget no-fault systems are often recommended in or-
employers in workers compensation, or vaccingler to provide needed compensation in circum-
makers in the National Vaccine Injury Compensastances where causation is unclear or controver-
tion Program) can be used to link the benefits andjal. Thus, the same complexities that make
risks of specific products or actions. litigation frustrating and expensive are often nec-

No-fault compensation systems have two mairessarily part of no-fault compensation proceed-
disadvantages. A cause-based system must satisfiys.
the requirements of horizontal justice by justify- Health care reform proposals debated in the
ing different or special treatment for one class 0fi03rd Congress included provisions affecting
people or injuries. The more compensation procompensation and liability for adverse reactions
grams that exist for specific causes, the more diffito H|V vaccines (see box 4-2).
cult it becomes to defend excluding other injuries
from a no-fault system. This can be seeninthe ten- . . .
dency to call for a special compensation prograrﬂp The Nat'oné!' Vaccine Injury
to remedy social problends! Compensation Program

No-fault systems (whether or not cause-based)he National Vaccine Injury Compensation Pro-
may also generate more, rather than less, cost, giram (42 U.S.C. 300aa-10 et seq.) was enacted in
ther in compensation awards or administrative ex1986 as part of the National Childhood Vaccine
penses. Because no-fault systems compensatgury Act in response to concerns that vaccine
more people than would receive compensation (amakers would not continue to produce childhood
even file a claim) in tort law, a system’s cost de-vaccines or to develop new ones if the pressure of
pends upon who is eligible for compensation andiability for adverse reactions were not abated and
the level of compensation awardedPer-capita the need for financial assistance to families whose
compensation at the level of average tort awardshildren suffered permanent injury or death fol-
would generate higher costs. Very low levels oflowing vaccination (115). In August, 1992, Con-

110 Most systems provide that the compensation program is subrogated to the rights of the claimant so that it may seek reimbursement for
compensation paid from anyone who is legally liable for the injury. This is most often provided with respect to injuries caused by negligence.

1111n 1986, Congressman Edward Markey called for compensating human subjects in radiation experiments sponsored by the Department
of Energy’s predecessors (190). Recent publicity has renewed interest in the proposal.

112The Harvard Medical Practice Study estimated that a compensation system for medical malpractice in New York State could be financed
for approximately the same amount as current malpractice insurance premiums if it limited compensation to serious permanent injury or death,
and excluded injuries lasting less than six months and medical expenses covered by Medicaid (70).

113For example, in workers compensation cases, it is generally far more difficult to determine the cause of a worker’s chronic disease than
the cause of a traumatic injury.
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BOX 4-2: Health Care Reform and HIV Vaccines

Health care reform proposals that were debated in the 103rd Congress and ultimately defeated
would have had implications on compensation for adverse reactions to HIV vaccines. Each of the pro-
posals, to the extent that they expanded access to health insurance coverage, would have better en-
sured access to medical care for HIV vaccine trial participants. However, none of the proposals ad-
dressed needs for long-term care

President Clinton’s Health Security Act provided for coverage for investigative medical treatments.'
Decisions about which investigative medical treatments to cover, however, were left to the discretion of
the individual health plans. In addition, coverage only applied to investigative treatments that are quali-
fying, meaning that investigational treatment has been given as part of an approved clinical trial, and
that another treatment would have been provided as routine care if the participant were not receiving
the Investigational treatment. Approved clinical trials were those sponsored by government agencies
such as the National Institutes of Health, the Food and Drug Administration, the Department of Veterans
Affairs, the Department of Defense, or a qualified nongovernmental research entity or a peer reviewed
and approved program

Other proposals that were presented to Congress did not specifically address these issues. The
“single payor” approach (Wellstone) would provide universal coverage for medical care, Including med-
ical care for adverse reactions to HIV vaccines °The plan did not detail whether the costs of exper-
imental therapies would be covered under the plan.

HIV vaccine liability would also have been affected by health reform proposals that included provi-
sions reforming medical malpractice liability. Clinton's Health Security Act included provisions reforming
medical malpractice and strict liability for injuries from pharmaceuticals, Including vaccines (Health Se-
curity Act, sees 5501 et seq. ) However, the Act left in place current product liability rules for injuries
from pharmaceuticals due to negligence.

SOURCE: R.E. Stem, Blicker & Stem, Washington, DC, “Selected Issues of AIDS Vaccine Liability, ” unpublished contractor report

prepared for the Office of Technology Assessment, U S Congress, Washington, DC, Sept. 30, 1994

'U.S. Congress, Senate, S. 1757, Health Security Act, Sec. 1128 (Washington, DC U S Government Printing Office, 1993).
‘us. Congress, Senate, S. 491, American Health Security Act of 1993 (Washington, DC: U.S. Government Printing Office, 1993).

gressman Fortney “Pete” Stark introduced the Na-
tional Vaccine Development and Compensation
Act, patterned after the National Childhood Injury
Compensation Act, which would create a com-
pensation program for injuries occurring in the de-
velopment and marketing of an HIV vaccine
(170). Because the National Childhood Vaccine
Injury Act has been suggested as a model for com-
pensating injuries following future vaccination
with HIV vaccines, (Stark) it is described in some
detail here.

The program, which took effect October 1,
1988, provides compensation on a “no-fault” ba-
sis for injuries resulting from vaccines to prevent
poliomyelitis, diphtheria, pertussis (whooping
cough), tetanus, measles, mumps, and rubella.
These were the vaccinations then ordinarily re-
quired in all states to permit children to_enter
school or day care. The program is a*“ no-fault
system because it does not condition igibility for
compensation on any party’s legal liability for the

*The Act was amended in 1993 to permit coverage of vaccines recommended by the CDC for routine administration to children. (42

U.S.C. 3008 14(€))
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injury. Claimants (called petitioners) are entitledhas no duty to warn the vaccine recipient. This
to compensation if they demonstrate either thaleaves petitioners with a possible claim that the
the injury is listed in a statutory Vaccine Injury manufacturer’s warning to the prescribing physi-
Table or that the injury was actually caused by &ian was inadequate, but the act provides that the
covered vaccine, and also meet other eligibility rewarning shall be presumed adequate if the vaccine
quirements-1® There is no requirement that the maker complied with all FDA requirements (42
vaccine be shown to have been defective or neglld.S.C. 300aa-22(b)(2)). This represents a nomi-
gently administered or warnings inadequate. Neinal change in the law; however, few cases have
ther vaccine makers nor health care providers af@und FDA-approved labeling to be inadequate.
parties to the proceedings. Although petitioners may prefer the compensa-
The program has been lauded for reducing tortion system to litigation, in effect, they have little
claims against vaccine makers. This is undoubtedalternative. It should not be surprising that there
ly because the act postpones and effectively preare few liability claims against manufacturers for
cludes most lawsuits in two ways. First, it forbidsadverse reactions to the covered vaccines.
tort claims against vaccine makers unless a peti- Parents or guardians of injured child¥effile
tioner has filed a claim with the Program. Only if apetitions for compensation with the United States
petitioner rejects the Program’s decision may h&€ourt of Federal Claims (formerly the United
or she commence a lawsif The likelihood of ~ States Claims Court) in Washington, DC. A spe-
succeeding in court on a claim that has been resial master in the Court’s Office of Special Mas-
jected by the program is probably too small to enters8 reviews the petition and makes two deter-
courage petitioners to proceed. Only if a petitioneminations: whether the petitioner is eligible for
has a very strong claim and believes that a coutompensation and, if so, how much compensation
would award much more than the program woulds to be awarded. The Secretary of Health and Hu-
a lawsuit be worth the effort. man Services is hamed Respondent in the pro-
Second, the act also bars liability on the part ofeedings. The Department’s Division of Vaccine
vaccine manufacturers for failure to issue a directnjury CompensatioH?reviews petitions and of-
warning of risks to the petitioner (42 U.S.C.fers its opinion on whether the injury was in fact
300aa-22(c)). However, most courts have reachethused by a vaccine. Compensation may be de-
the same result by finding that the manufacturenied if the Special Master determines that, on the

115 petitioners have the burden of proving entitlement to compensation. The vaccine must have been received in the United States or as a
U.S. government employee or dependent overseas; the injury must last more than 6 months and result in more than $1000 in unreimbursable
expenses, or death; the petition must be filed within a specified time period; and the petitioner must not have collected an award or settlement for
the injury.

116 petitioners with retrospective claims who have recovered compensation in an earlier lawsuit are not eligible for the program. Those who
had commenced a lawsuit before the Program took effect were not permitted to file a petition unless their lawsuit was suspended pending the
Program’s determination. A recent decision by the federal court of appeals for the First Circuit, however, held that the husband and daughter of a
woman who received compensation from the Program (for contact polio) were entitled to commence a tort action for their own loss of the
woman’s consortium, because the husband and daughter were not eligible for compensation from the Program (54, 298). The Court of Federal
Claims has also held that a prior tort recovery by a parent for her own losses did not bar a petition on behalf of the child for compensation from the
program (215).

117 Eligibility is not limited to children, and specifically includes polio contracted from someone who was vaccinated with OPV.
118 There are currently seven Special Masters who work exclusively for the program.

119The division is part of the Bureau of Health Professions, Health Resources and Services Administration, U.S. Department of Health and
Human Services.
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basis of a preponderance of the evidence, the inju- Like most compensation systems in the United
ry was not the result of the vaccine in questi#h. States, the program is cause-based. Only injuries
There are actually two programs, one for vacor deaths caused or aggravated by a covered vac-
cinations that occurred before October 1, 198&ine are compensable. Congress sought to avoid
(retrospective cases), and another for vaccinatiorigigation-like disputes over causation by provid-
on or after October 1, 1988 (prospective cases)ng a list of medical conditions that are statutorily
All petitions for retrospective cases had to be filegoresumed to be caused by a covered vaccine in a
by January 31, 1991. Compensation for permavaccine Injury Table, shown in table 4-1 (42
nent injury in retrospective cases is limited to unU.S.C. 300aa-15). The table lists conditions, such
reimbursed medical and rehabilitation expenseas anaphylaxis and residual seizure disorder, and
incurred after judgment; past expenses are ndhe time period following vaccination within
covered?l Awards in retrospective cases are paidvhich the injury must have occurred to be pre-
from general revenues appropriated by Congressumptively compensable. However, in the major-
Until 1993, appropriations were $80 million per ity of cases, causation has been disputed.
year; for FY 1993, they were $110 million and are Many disputes, especially those involving the
authorized to continue at that level for future yearspertussis component of DB%° were disagree-
Prospective cases may be filed within threements over whether a child actually experienced a
years after the injury materializ€¥2and have no condition listed in the table 4-1. These included
limit on the amount of compensation payable, exdisputes over whether the medical evidence dem-
cept that compensation for death is fixed abnstrated aninjury covered in the table or whether
$250,000 as in retrospective cases, and non-ectactors unrelated to vaccination caused the injury.
nomic compensatiomay not exceed $250,0883  In addition, there were disagreements about
Awards are paid from a trust fund financed by exwhether a death resulted from a qualifying injury.
cise taxes on sales of the covered vaccid&Ehe  The table did not eliminate difficult, time-con-
fund had approximately $700 million in unallo- suming disputes over eligibility for compensa-
cated, unawarded funds as of March 30, 1994. tion.

120 peterminations may be made with or without a hearing including petitioners, their attorneys and witnesses, and medical reviewers from
the Division of Vaccine Injury Compensation, which is represented by attorneys from the Department of Justice. The majority of cases to date
have involved hearings, either in person or by telephone conference call.

121|n the case of death, compensation is fixed at $250,000. A maximum of $30,000 may be awarded for the combined cost of lost income,
pain and suffering, and attorneys’ fees and costs.

122|n the case of death, the period is two years after the date of death, but not later than four years after the initial injury.

123Ccompensation for injury may include past and future medical expenses and rehabilitative and custodial care (to the extent not paid for by
insurance, other than Medicaid), lost income, pain and suffering (up to $250,000), and reasonable attorneys’ fees and costs.

124The excise taxes per dose of vaccine currently in effect are: DPT- $4.56; MMR (measles-mumps-rubella)- $4.44; polio- $0.29; and DT
(diphtheria-tetanus)- $0.06.

125which, if any, adverse reactions to the pertussis component result in permanent neurological damage or death has been at the center of
controversy for decades (85). Parents of children who suffered serious injuries or death following DPT vaccination were instrumental in initially
advocating a compensation Program. (They also pressed for the adverse reaction monitoring Program and efforts to improve the safety of vac-
cines, which were provided for in companion legislation creating the National Vaccine Program. That Program, however, may soon be phased
out). Not surprisingly, pertussis is the cited vaccine in the majority of petitions filed with the Program. But the Program has not settled the scien-
tific controversy over the cause of many adverse reactions; nor was it designed to do so. The Secretary of Health and Human Services proposed
revising the Vaccine Injury Table to add, modify, and remove several conditions presumed to result from rubella and pertussis vaccines. After
publication of a follow-up study of the National Childhood Encephalopathy Study (111, 120) and the Institute of Medicine’s analysis of the new
data (87), however, the Secretary postponed action on the regulations in order to allow time for additional public comment. (59 Fed. Reg. 13916,
Mar. 24, 1994).
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TABLE 4-1: Vaccine Injury Table, National Vaccine Injury Compensation Program

lliness, disability, Injury, or condition covered and time period for first symptom or manifestation of onset or of signifi-
cant aggravation after vaccine administration, by vaccine.

Diphtheria-tetanus-pertussis (DPT); pertussis; DTP/polio combination; or any other vaccine containing whole

cell pertussis bacteria, extracted or partial cell bacteria, or specific pertussis antigen(s)

« Anaphylaxis or anaphylactic shock, within 24 hours

« Encephalopathy (or encephalitis), within 24 hours

« Shock-collapse or hypotonic-hyporesponsive collapse, within 3 days

« Residual seizure disorder in accordance with subsection (b)(2), within 3 days

«Any acute complication or sequela (including death) of an illness, disability, injury, or condition referred to above
which illness, disability injury, or condition arose within the time period prescribed

Measles, mumps, rubella, or any vaccine containing the foregoing as a component; DT; Td;

or texan us toxoid
* Anaphylaxis or anaphylactic shock, within 24 hours

* Encephalopathy (or encephalitis), within 15 days for mumps, rubella, measles, or any vaccine containing any of
the foregoing as a component, within 3 days for DT, Td, or tetanus toxoid

* Residual seizure disorder in accordance with subsection (b)(2), within 15 days for mumps, rubella, measles, or
any vaccine containing any of the foregoing as a component, within 3 days for DT, Td, or tetanus toxoid

* Any acute complication or sequela (including death) of an illness, disability, injury, or condition referred to above
which illness, disability, injury, or condition arose within the time period prescribed

Polio vaccines (other than inactivated polio vaccine)

« Paralytic polio: in a nonimmunodeficient recipient, within 30 days, in an immunodeficient recipient, within 6
months, in a vaccine-associated community case, no time limit

«Any acute complication or sequela (including death) of an iliness, ability, injury, or condition referred to above
which illness, disability injury, or condition arose within the time period prescribed

Inactivated polio vaccine
« Anaphylaxis or anaphylactic shock

«Any acute complication or sequela (including death) of an illness, disability, injury, or condition referred to above

which illness, disability injury, or condition arose within the time period_prescribed

SOURCE :42 U.S.C. 300aa-14(1)(a).

In its early years, the program suffered from in-
adequate funding and had difficulty developing an
efficient mode of operating (115). The statute has
been amended almost every year to correct techni-
cal problems. Now, however, the Program appears
to be functioning relatively smoothly (198) and
has been reauthorized as a permanent program.

As of September 7, 1994, the Program had re-
ceived 4,069 petitions for retrospective injuries
and 574 petitions for prospective injuries (table
4-2). Since retrospective petitions cover any inju-
ry or death resulting from a vaccination before
1988, they may indicate the number of adverse

reactions that were believed by parents to be vac-
cine-related for each covered vaccine since it was
first introduced, beginning with 1PV (injected po-
lio vaccine) in the mid- 1950s. The number of peti-
tions exceeds the number of lawsuits involving
DPT brought against vaccine makers during the
same period reported to the CDC. Some petition-
ers who did not file lawsuits may have believed
that they did not have a cause of action in tort law.
Others may not have been aware of the possibility
that their children injuries might be connected to
vaccination until publicity about the program
reached them.

1
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Vaccination before

TABLE 4-2: Number of Petitions Filed (as of Sept. 7, 1994), National Vaccine Injury Compensation Program

Vaccination after

Fiscal vear October 1988 October 1988 Total
1988 24 0 24
1989 146 1 147
1990 3,060 31 3,091
1991 839" 19 958
1992 0 91 191
1993 0 37 137
1994 0 95 95
Totals 4,069 574 4,643

‘An additional 26 petitions filed were not accepted as timely filings.

"The deadline for filing retrospective petitions was Jan, 31, 1991. No retrospective petitions may be filed after that date

SOURCE: Division of Vaccine Injury Compensation U S Department of Health and Human Services, 1994.

About 45 percent of the retrospective petitions
filed between October 1, 1988 (when the Program
became effective) and January 31,1991 (the dead-
line for filing retrospective claims) had been final-
ly decided by the United States Court of Federal
Claims by September 7, 1994 (table 4-3). Of
these, only 32 percent were determined to be en-
titled to compensation. ~ Payments totaling
$417.2 million have been made to petitioners in
about two-thirds (67 percent) of the adjudicated
cases.” In fiscal year 1992, many awards could
not be paid on atimely basis because the revenues
appropriated to fund them were not sufficient. The
average award in a retrospective case involving
permanent injury is about $1 million, although
awards in 1994 average $750,749. *

Prospective petitions are more representative
of the number and type of claims that could be

made annually on an ongoing basis. An average of
96 prospective petitions per year were filed during
the six-year period 1989 through 1994 (table 4-2).
More than athird (38 percent) of the 574 prospec-
tive petitions have been decided (table 4-4). Of de-
cided cases, 44 percent have been determined to
be compensable. Awards (including attorneys

fees in noncompensable cases) have been paid out
to petitioners in 145 (67 percent) of the 217 adju-
dicated cases for a total of $53.8 million (table
4-5).” Awards for permanent injury are highly
variable, but tend to exceed awards in retrospec-
tive cases because the children are younger and are
eligible for past as well as future losses, and higher
lost wages and pain and suffering awards.™ The
trust fund for prospective awards has always had a
surplus. If prospective petitions continue to be
filed and compensation awarded at the same rate

“This contrasts with the Program’s experience during its first two years of operation ( 1989 and 1990), in which 73 percent of retrospective

claims were awarded compensation. Since the majority of the retrospective claims were filed in late 1990 and January 1991, the earlier claims

may have involved different or stronger facts.

¥ Award amounts also include “reasonable attorneys fees’ for petitioners attorneys, which may be awarded in cases brought in good

faith even if the petitioner is determined to not be eligible for compensation.

“ Awards in the case of death are limited to $250,000. About 12 percent of al petitions filed have involved death. Awards in cases of

permanent injury have ranged from $120 to $4,000,000 (Division of Vaccine Injury Compensation).

A, Ingtitute of Medicine informal survey in 1984 found that the four responding vaccine makers had paid a total of about $2 million for

all liahility claims closed or settled in the previous ten years and an additional $1.8 million in defense costs (82). Even adjusting for inflation, the
Program appears to provide substantially more compensation than did tort litigation.
*Asof Mrach 1, 1994, 51 percent of awards (34 out of 67) were for the death of a vaccine recipient, totaling $8.6 million. Awards for

injuries totaled $32.8 million for 33 cases, or just under $1 million per compensable claim.
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TABLE 4-3: Results of Adjudicated Claims (as of September 7, 1994),

National Vaccine Injury Compensation Program For Vaccines Before October 1988

Fiscal year Award granted # (%) Claim denied # (%) Claim dismissed # (o) Total
1989 9 (41) 0 13 (59) 22
1990 98 (79) 10 (8) 16 (13) 124
1991 132 (29) 65 (14) 256 (56) 453
1992 135 (29) 51 (11) 280 (60) 466
1993 102 (21) 63 (13) 316 (66) 481
1994 102 (36) 36 (13) 147 (52) 285
Totals 578 (32) 225 (12) 1,028 (56) 1,831

SOURCE: Division of Vaccine Injury Compensation, U S Department of Health and Human Services, 1994

as they have been during the last six years, the trust
fund will continue to accumulate surplus funds.
Thiswould suggest that the surtax on vaccinesis
set at too high alevel and could be reduced.™

The program’s major advantages are the rela-
tive speed with which it can make decisions
(compared with litigation) and the fact that it com-
pensates a much larger proportion of children than
would receive any recovery otherwise. The Pro-
gram’s ability to make speedy decisions was ham-
pered by an unexpected influx of retrospective
petitions in late 1990 and January 1991, as well as
by funding disruptions; many retrospective cases
have taken years to resolve. Prospective cases
have generally been decided within the statutory
period of 14 months.

Administrative costs appear reasonable for the
services rendered. The Court of Federal Claims
and its Office of Special Masters, the Division of
Vaccine Injury Compensation, and the Vaccine In-
jury Claims Division of the Department of Justice
have received a total of between $4.5 and $9 mil-

lion annually in appropriations to pay for staff and
resources.

Although the program was not originaly in-
tended to be a model for replacing tort liability
with no-fault compensation, it has been suggested
as one for HIV vaccine-related injury. Congress-
man Stark circulated a proposal for legislation to
create a no-fault compensation program for such
injuries patterned after the legidation creating the
program (170). The major technical difficulty
with developing a compensation program for HIV
vaccines lies in determining what types of injuries
should be deemed compensable before sufficient
experience with a vaccine permits causation to be
reasonably determined. **

It may not be necessary to create another inde-
pendent compensation system. HIV vaccines
might be added to the vaccines covered by the ex-
isting program. The statute now provides for cov-
ering new vaccines when they are recommended
for routine administration to children. In the near
future, the Secretary of Health and Human Ser-

"1t may also suggest that the estimates for liability, which were higher than the surtax amounts, were too high. The Public Health Service is

contemplating recommending changing the amount of the excise tax to generate only about $60 million per year, which should be adequate to

fund prospective awards.

*Over the five-year period 1989-1993, $7.5 million per year would total $37.5 million to decide 1,768 cases yielding total awards of

$424.6 million. This represents about 8% of total awards plus administrative costs. In the future, a smaller number of petitions are likely to be

filed and decided.

*Another important technical difficulty with the proposal involved the manufacturer’s bond, the mechanism used to provide indemnity

during the clinical trials stage. Some manufacturers objected that a bond would be difficult for a small company to raise. In addition, some
manufacturers did not want their bond to be used to pay for adverse reactions attributable to other companies’ vaccine candidates (173).
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TABLE 4-4: Results of Adjudicated Claims (as of September 7, 1994),
National Vaccine Injury Compensation Program For Vaccinations After October 1988

Fiscal year Award granted # (%) Claim denied # (o) Claim dismissed # (o) Total
1989 0 (o) 0 0 (o) 0
1990 2 (67) o0 (o) 1(33) 3
1991 10 (37) 4 (15) 13 (48) 27
1992 28 (42) 6 (9) 33 (49) 67
1993 22 (35) 10 (16) 30 (48) 62
1994 33 (57) 7 (12) 18 (31) 58
Totals 95 (44) 27 (12) 95 (44) 217

SOURCE: Division of Vaccine Injury Compensation, U S Department of Health and Human Services,1994

vicesis likely to recommend adding Hepatitis B
vaccine and hemophilus influenza type b vaccine
to the list of covered vaccines. These additions
would be consistent with the purpose of covering
vaccines that are recommended, if not required,
for children. It is unlikely that an HIV vaccine
would be required for children or adults, although
it might be recommended for people at high risk of
HIV infection, including newborns whose moth-
ers are HIV positive. Adding HIV vaccines to the
program would represent a larger break with the
origina purpose of the program than adding vac-
cines recommended for children. It raises the
guestion why other vaccines taken primarily by
adults should not be covered.

Beyond the program itself, attention to the larg-
er question of horizonta justice may require ask-
ing why injuries from other causes should not be
covered. If the most anticipated adverse reaction
to an HIV vaccineis HIV infection, covering ad-
verse reactions to HIV vaccines would treat
people differently depending upon how they be-
came infected. People who became infected as a
result of vaccination would be €eligible for specia
compensation, but those who became infected in
other ways would not. Thisistrue for any cause-
based compensation program, of course, but it
may be particularly sensitive in view of the lim-
ited resources often available to people living with
HIV infection and AIDS.

[JState Compensation Programs

Two states, California and Connecticut, have
adopted special measures pertaining to HIV vac-
cines that are described briefly below. In addition,
Virginia and Florida have operated compensation
programs for birth-related injuries that may sug-
gest some lessons for the creation of cause-based
compensation programs.

California

In 1986, Cdlifornia created the AIDS Vaccine Vic-
tims Compensation Fund as a source of future no-
fault compensation (Cal. Health & Safety Code,
Ch. 1.14, s. 199.50). The program is limited to
people who suffer personal injury caused by an
HIV vaccine that is developed by a California
company and approved by the FDA or the state. It
does not cover research-related injuries or injuries
resulting from vaccines from non-California com-
panies. Compensation (for medical expenses, lost
earnings, and up to $550,000 in non-economic
damages) is to be awarded by the California Board
of Control out of funds collected from a surcharge
on future HIV vaccine sales. Claimants remain
free to pursue any tort claim they may have for the
injury, but the state is entitled to recoup any dam-
ages that duplicate a program award. Since no vac-
cine has yet been approved for marketing, the pro-
gram has not become operational. The authorizing
legislation is relatively general, leaving details to
be worked out by atask force.



Chapter 4 Liability and Compensation for Adverse Reactions to HIV Vaccines 137

TABLE 4-5: Awards Paid to Petitioners (as of September 7, 1994),

National Vaccine Injury Compensation Program

For Vaccinations Before October 1988

Fiscal year Number Amount ($millions)
1990 9 $71.9
1991 149 75,4
1992 215 84,5
1993 390 110.4
1994 396 75,0
Subtotals 1,241 $417,2

For Vaccinations After October 1988

Fiscal year Number Amount ($millions)
1990 0 0
1991 14 $4,2
1992 33 13.1
1993 40 15,0
1994 58 21.5
Subtotals 145 53.8
Totals 1,386 $471.0

SOURCE: Division of Vaccine Injury Compensation, U S Department of Health and Human Services, 1994

The AIDS Vaccine Victims Compensation
Fund was part of legislation that was intended to
remove three obstacles to AIDS vaccine develop-
ment identified by California vaccine companies
to the legislature: the high cost of testing inves-
tigational vaccines, an uncertain market, and strict
ligbility for adverse reactions to vaccines. The leg-
islation provides for grants to California vaccine
makers for research and testing investigational
vaccines and guaranteed state purchases of up to
500,000 units of an approved vaccine (at up to $20
per dose if fewer than 500,000 doses are sold with-
in three years after FDA approval) (Calif. Health
& Safety Code, s.199.45-51, 199.55-60). The
state has provided almost $2 million dollars in re-
search grants to two California companies. Under
the statute, grants are to be repaid from sales of an
approved HIV vaccine; Cdifornia is aso to re-
ceive royalties from such sales after the grant isre-

paid, with the royalty to be negotiated at the time
of the grant award. In the absence of any licensed
HIV vaccine, the state has not had to appropriate
any funds to fulfill its purchase commitment. Be-
cause the statute gives the state discretion to
choose among competing vaccines on the basis of
their safety, effectiveness, and cost, it is not clear
whether the guaranteed purchase is sufficiently
precise to offer manufacturers a reliable market.
The 1986 legislation also limited the ligbility of
manufacturers, in effect, to liability for negli-
gence. In 1988, the California Supreme Court is-
sued its decision in Brown v. Superior Court (225)
which effectively precluded strict liability based
on design defects caused by FDA-approved pre-
scription drugs. The decision, which is considered
to apply to FDA-approved vaccines as well as
drugs, provided more protection against liability
than the legislation, and the provisions limiting li-
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ability were repealed the same year (Calif. Statelinical trials of an HIV vaccine from all liability,
utes 1988, ch. 1555 s. 53¢ including liability for negligence, unless the per-
California had already adopted a limited com-son provided false information to the FDA in con-
pensation program for severe adverse reactions tection with an Investigational New Drug ap-
mandatory childhood vaccines in 1977 (Calif.plication, or caused injury by gross negligence or
Health & Safety Code, s. 429.35-.36, 1977;reckless, willful or wanton misconduct. It was en-
(112)). That program, however, provided com-acted after MicroGeneSys said it would not test its
pensation only for medical and institutional carevaccine to prevent maternal-fetal HIV transmis-
up to a maximum of $25,000. California’s Medi- sion in HIV-positive pregnant women. The trial
Cal and other programs for disabled children wer&vas closed when it failed to enroll enough sub-
expected to provide other assistance. Childrejects to permit conclusions about the effect of vac-
with severe injuries requiring extensive medicalcination to be drawn. MicroGeneSys is no longer
care could seek compensation from the fund in adeursuing those trials.
dition to pursuing any tort remedy they might
have against a vaccine manufacturer. The legislafirginia

tion provided immunity from liability for physi- The Virginia Birth-Related Neurological Injury
cians and others who administered the reqUifed:ompensation Act (Va. Code Ann. 38.2-5001 et
vaccines. Perhaps because of its narrow scope, tBgq.) was enacted in 1987 in an attempt to reduce
program has received only a handful of claims. Ithe cost of medical malpractice insurance on the
was created in the aftermath of the swine flu protheory that tort claims against obstetricians for
gram in the hope of encouraging continued vachjrth-related injuries were driving up the price of
cine development and marketing, but it was notnsurance, limiting available coverage, and threat-
considered an adequate model for the later AID@ning the availability of obstetric services. It pro-
Vaccine Victims Compensation Fund or the Na+ects participating physicians from tort liability
tional Vaccine Injury Compensation Program,for medical malpractice for specific, narrowly de-
and has had little, if any, influence on vaccine defined birth-related injuries to newborns, and offers

velopment or compensation policy. compensation in very restricted circumstances.
The Virginia program is limited to severe neu-
Connecticut rological injuries to a newborn that are caused by a

Connecticut adopted a statute protectingohysician who participated in the program and
manufacturers, research institutions and researckhich render the infant “permanently in need of
ers from liability for personal injury resulting assistance imll activities of daily living.” (Va.
from the administration of any HIV vaccine to aCode Ann. s. 38.2-5001 (emphasis addéth).
research subject (Conn. Gen. Stat. ss. 19a-59Given the narrow definition, it should not be sur-
591b) (172). The law exempts those involved inprising that the program had received only ten

1341n 1992, California enacted a law limiting the liability of HIV vaccine manufacturers, research institutions, and researchers participating
in clinical trials of vaccines intended to prevent HIV transmission from a pregnant woman to her baby. (Calif. Health & Safety Code, s. 199.89)
Liability is expressly limited as in tierowndecision. The law does not preclude liability for negligence, gross negligence, or reckless, willful or
wanton misconduct, or for providing false information to the FDA.

135Bjrth-related neurological injury was redefined in 1990 as “injury to the brain or spinal cord of an infant caused by the deprivation of
oxygen or mechanical injury occurring in the course of labor, delivery or resuscitation in the immediate post-delivery period in a hospital which
renders the infant permanently motorically disabled and (i) developmentally disabled or (ii) for infants sufficiently developed to be cognitively
evaluated, cognitively disabled. In order to constitute a ‘birth-related neurological injury’ ..., such disability shall cause the infant to be perma-
nently in need of assistance in all activities of daily living. This definition shall apply to live births only and shall not include disability or death
caused by genetic or congenital abnormality, degenerative neurological disease, or maternal substance abuse.” Va. Code Ann. s. 38.2-5001.
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claims by mid-199436 although the Virginia medicine, the Office of Technology Assessment

State Medical Society had predicted at least 48peculated that the “subset of injuries is so small

claims per year (118). Of these claims, seven werand the link between these injuries and physician

awarded compensation, two were denied and on@ractices so unclear, removing personal liability

was pending in August 1994/ for the specified birth-related injuries probably
Claims against participating physicians andhas very little impact on defensive medicine and . .

hospitals must be brought to the program exclu- impact on malpractice premiums is unclear”

sively. Physicians are protected against liability(195). No study has documented increased access

for the injuries covered by the program (Va. Coddo obstetrical care, one of the goals of the Virginia

Ann. 38.2-508). The Virginia Worker Compensa-and Florida statutes.

tion Commission makes decisions on claims.

Physicians (primarily obstetricians) and hospital&ELEMENTS OF A NO-FAULT

elect to participate in the program and pay afCOMPENSATION PROGRAM

annual assessment. Assessments on non-partigi no-fault compensation program for HIV vac-
pating physicians have been suspended becausecpfie-related injuries is desirable, it can be
surplus revenues in the compensation fund.  constructed in different ways to suit different pur-
poses. If the choices made are already part of an
Florida ongoing program, HIV vaccine-related injuries
The Florida Birth-Related Neurological Injury Might be added to that program. The following
Compensation Act (Fla. Stat. 766.301 et seq.) waldges summarize key elements of a no-fault com-
modeled after the Virginia program. It has re-Pensation program and how they might be adapted
ceived more claims, presumably because it dei© adverse reactions to HIV vaccines.
fines a compensable injury slightly more broad- o
ly.138 The Neurological Injury Compensation [ Eligibility
Association (NICA) had received 108 claims The first question to be decided is who should be
through fiscal year 199589 Of these claims, 31 eligible for compensation. Should the program be
received an award, 42 were denied as nonconiimited to United States citizens or residents, or
pensable by a judge (of which 4 were on appealghould anyone who receives an HIV vaccine be el-
and 22 were denied by the NICA and pending juigible? In the National Vaccine Injury Compensa-
dicial determination. Total awards, which are paidion Program, people who are employed by the
throughout the child’s lifetime as expenses as inFederal government, such as diplomats and mili-
curred, are estimated to be about $73 million, withary personnel and their dependents, are covered
about $5 million having been paid out. if they receive a U.S.-made vaccine abroad, like
It is not known whether either the Virginia or all individuals who receive a vaccine in the United
the Florida program has had any effect on malStates. Should the program cover foreign citizens
practice claims or insurance rates for obstetriciangesiding in their own countries who receive vac-
in those states. In its recent report on defensiveine made by a U.S. manufacturer? Obviously, the

136 Eleanor Pyles, Virginia Office of Birth-Related Compensation Claims, Richmond, VA personal communication, Aug. 8, 1994.

137 Ipid.

138« ‘Bjrth-related neurological injury’ means injury to the brain or spinal cord of a live infant weighing at least 2,500 grams at birth caused
by oxygen deprivation or mechanical injury occurring in the course of labor, delivery, or resuscitation in the immediate post-delivery periodin a
hospital, which renders the infant permanently and substantially mentally and physically impaired. This definition shall apply to live births only
and shall not include disability or death caused by genetic or congenital abnormality.” (Fla. Stat. 766.302(2)). Florida’s definition does not re-
quire that an infant require assistancallractivities of daily living.

139 NICA claims office, Tallahassee, FL personal communication, Aug. 8, 1994.
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broader the eligible population, the more expenterms. If the compensation program is to make
sive the program. But if the program is to encourcompensation more equitable, then, arguably,
age HIV vaccine development for overseas use, asven transient injuries should be covered. After
in Africa and Asia, it may wish to include foreign all, the less serious the injury, the less likely it is
vaccinees, although potential liability claims to be compensated in the tort system. If resources
from foreign vaccinees does not appear to threatefar compensation are limited, however, it may be
vaccine development. A different question maynecessary to restrict compensable injuries to those
arise as to what counts as a U.S. vaccine if thgyr which people are unlikely to be able to pay
company that makes it is owned or controlled bthemselves. This could be done by specifying the
a foreign company. _ . ~ particular injuries, by requiring injuries to be per-

It is customary to fix a time within which manent or last more than six months, for example,
claims must be filed (a statute of limitations). Or-y coyering only uninsured or unreimbursed ex-
dinarily, this would be several years after an injurypenses, or by requiring that the injury cost more

manifests itself. If adverse reactions to HIV Vac'?han a minimum amount in medical expenses or

cines are not expected to occur for many years AYost earnings or both. The particular choice might

ter vaccination and if they are difficult to identify, be balanced with the amount of compensation

the first claims might not bg expected for manypayable. More injuries could be compensated if
years after the program begins.

S-S . the amount of compensation per injury were lim-
Programs have often distinguished betweenllni-ted- It should be recognized, however, that if in-
Qured expenses are not covered, those costs re-

compensation to those injured as a result of a mar- . with the health or accident insurer.

keted product. If a compensation programiis to en- The second threshold question is whether to in-

courage research, as well as provide compensa: . : e
: ) : ST Clude HIV infection as a compensable injury. The
tion, it may wish to cover injuries to research

: . ._possibility that vaccine recipients might become
subjects. However, research-related injuries rais T
: . . ) . Infected as a result of vaccination (because of en-
special questions in most of the categories di

cussed below. *hanced susceptibility to infection, limited efficacy

The National Vaccine Injury Compensation pfthevaccme,oramanufacturlng defect) poses an

Program was originally justified because it COV_mmal difficulty. If it is impossible to determine

ered childhood vaccines required by law. An HIVWhet.her a person's HIV mfect!on _resulteq from a
L . : ..._vaccine or from other causes, it might be impracti-

vaccine is not likely to be required for any specific : : : )
cal to include HIV infection as a compensable in-

population, at least not in the near future. If a com: L o
pensation program covers vaccines that are re#—”y' ".] many cases, '.t s likely to be qu[te d'm.CU|t
ommended or voluntary, then it may set a prece-o attribute HIV!nfectlontp lack of vaccine efﬁca—_
dent for expanding the program to cover al®y ra_ther t'han' risk behavior. On thg qther hand, if
recommended or voluntary vaccines. HIV |_nfect|o_n 1S the most common injury among
vaccine recipients, then a compensation program
. that excludes HIV infection will compensate very
[0 Compensable Injuries few people.
The question of what injuries to cover may be the A third question is whether social harms, such
most difficult and the least capable of resolutionas discrimination in housing, employment, insur-
before an HIV vaccine acquires several years ofince, and personal relationships, should count as
experience. Three threshold questions could beompensable injuries. Although compensation
answered sooner, however. The firstis whether alystems have traditionally been limited to cases
injuries should be covered, regardless of seriousavolving physical injury for which someone
ness, or whether there should be a minimum levedould be legally liable, social harms, including

of severity, defined in either physical or financiallawful discrimination, may injure many HIV vac-
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cine recipients. Social harm also serves to distinwhich may be the standard most favorable to
guish HIV vaccines from other vaccines. It may beclaimants. More stringent standards, like clear and
difficult to determine whether discrimination re- convincing evidence, may be too difficult to meet,
sulted from taking an HIV vaccine or from other at least for many years. The standard of beyond a
factors. At the same time, the cost of compensateasonable doubt, ordinarily reserved for criminal
ing lost earnings, housing, insurance, and eveprosecutions and, in some states, for civil commit-
personal relationships, may be no higher thament, seems inappropriate and probably would be
compensating similar losses resulting from Permet very rarely whether one was trying to prove or
manent ph_ygicgl injuries. ~ disprove causation.

Finally, injuries do not always appear in & Tpe type of evidence that should be admissible

single episode. Thus, it will be necessary to deteg, prove or disprove causation may create prob-
mine whether adverse reactions that aggravate @ms. How much weight should be given to the

worsen existing health conditions should be comgyinion of individual treating physicians? Should

pensable. Some adverse reactions result in dea%bidemiological studies be admitted and, if so,

although death may not be immediate. It may bgq\, might they inform individual cases? Should

impossible to determine whether death resulteg,q testimony of the injured person be sufficient to
from another compensable injury until more s, o6 causation or must it be corroborated? What
known about adverse reactions to HIV vaccines,[ype of evidence should be required, permitted

. and excluded to prove causation of social harms?
[J Causation

If a compensation program is limited to injuries . .
that are caused by an HIV vaccine, then causatiow Compensation Benefits
must be determined. In the absence of a list ofhe type and amount of compensation available
compensable injuries (and no complete list will beaffect both the program’s attractiveness to poten-
available immediately) and for injuries that do nottial claimants and its overall cost. If claimants re-
appear on such a list, a procedure for decidin@ain the option to file lawsuits as an alternative to
causation in individual cases is needed. Like toréSing the compensation program, then awards
law, most compensation programs place the bufmay have to be reasonably comparable to those
den of proving causation on the injured person. Agvailable after litigation in order to attract claim-
a practical matter, however, the injured person ignts away from court. Of course, other program
the least likely to be able to find the evidence need€atures, such as expeditious decisions, may offer
ed to prove causation. The same factors that mal&fficient attractions, but they may not be fully op-
a list of compensable injuries impossible may preerational in the early years of a program.
clude proving causation. Some presumptions Compensation may be provided for several
could be used to overcome this difficulty, such agypes of losses. Medical expenses are the most
presuming causation for any injury that cannot b€ommon. These may include hospital and physi-
explained by credible scientific or medical evi- cian expenses, rehabilitative expenses, special
dence as caused by something other than the vagducation, vocational training, behavioral thera-
cine. Alternatively, a reduced amount of com-py, case management, residential and custodial
pensation might be provided in some circum-<care, medical and special equipment, adaptive
stances in which causation cannot be establishedonstruction to refit a home, and travel expenses
The standard of proof, applicable to all require+elated to obtaining care. It is difficult to justify
ments for compensation, affects decision makindijmiting most of these expenses, especially those
about causation in particular. Most programs us@aid out of pocket. Many compensation programs
the preponderance of the evidence standardlo not compensate expenses that are paid for by
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health or accident insuran&® Whether such re- in the same manner as lost earnings. If an injured
imbursed expenses should be compensated dperson who has received compensation for the in-
pends upon who should bear the ultimate loss, thary later dies, a death benefit could be paid or not,
compensation program or the health or accideriepending upon the purpose of the payment.
insurer. If it is appropriate for the health insurerto Compensation for social harms could be lim-
bear the loss, then the program might enroll the inited to actual losses, such as lost earnings, medical
jured person in a health insurance program (if nogxpenses that would have been covered by lost
already enrolled) rather than attempt to estimatgealth insurance (or the amount of a more expen-
and compensate future medical expenses. sive policy, if obtainable), the increased cost of
If any health care reform succeeded in providhousing, and similar expenses. Additional
ing universal health insurance coverage, then amounts to compensate for any damage to one’s
compensation program that did not cover insuredieputation might also be considered, although
expenses would be able to minimize payments ithese could be included in non-economic dam-
this category. It should be noted, however, that n@9€s.
health reform proposal contemplates covering Noneconomic damages are intended to provide
long term care for permanent disabilities, so thagome compensation for the pain and suffering oc-
the compensation program might be expected tgasioned by injury. In tort practice, such com-
do so. pensation is often used to pay attorneys’ fees in
Compensation for lost earnings is intended tecontingency fee arrangements, so that a plaintiff
enable an injured person to pay daily living ex-can at least be reimbursed for out-of-pocket ex-
penses. Lost earnings can be calculated on the begenses (although some fees can exceed the
sis of an individual’s actual losses, which paysamount of noneconomic damages). If attorneys’
high income people more than low wage earnerdees are separately compensated, there may be less
or on the basis of a standard formula independeifinancial need for non-economic damages. But
of actual income. The use of actual losses is corthere may be reasons to compensate for pain and
sistent with tort litigation practice but generally suffering, especially in cases of permanent injury
fails to compensate those who have no earninggnd if the program intends to compete with litiga-
especially women with children who are not in thetion. Programs like the National Vaccine Injury
paid workforce. Standard formulas have beerCompensation Program limit noneconomic dam-
used in the case of young disabled children whages to a maximum amount, presumably to con-
will never be able to work, and could be applied tdrol at least one program cost.
others. Itis also possible to provide fixed-dollar bene-
In the case of death, many compensation sydit payments in lieu of itemized compensation for
tems pay a fixed dollar benefit in lieu of otherlosses and expenses, as does the Radiation Expo-
forms of compensation. The size of the benefit vasure Compensation Act (42 U.S.C. 2210 et seq.)
ries with the nature of the program, although it isand the United Kingdom’s Vaccine Damage Pay-
ordinarily less than the amount payable in the casments Act (Current Law Statutes Anno. 1979,
of permanent injury which is intended to provideCh.17). Fixing awards at a uniform amount ob-
for living expenses. If the benefit were intended toviously simplifies decision making and reduces
replace the earnings that would have supported treministrative costs, but it does not purport to
decedent’s family, however, it might be calculatedcompensate for actual individual losses.

140currently, some health insurance plans cover treatment for adverse reactions from investigative treatments. Other insurance plans, how-
ever, do not cover ordinary and necessary care that is required as a result of participating in an experimental activity such as a vaccine trial,
reasoning that the care would not have been required but for the experimental procedure (173).
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If claimants are permitted to be represented by] Decisionmaking Authority

attorneys, then the program will have to pay somea compensation program can be organized and
thing toward their attorneys’ fees, z_alt least in theoperated in many different ways. The mostimpor-
case of those who cannot afford to hire an attorneysnt administrative decisions are who has the au-
Attorneys may be seen as necessary by claimanigority to make decisions about claimant eligibil-
who are unfamiliar with the system and unpre-y, and awards, and how it is exercised. In the
pared to prove causation. It may be cheaper tgyministrative agency model, such as Social Se-
grant attorneys’ fees to all claimants than to im-yyity the authority to make decisions is vested
plement an income or means test to determing;ith"an administrative agency. Proceedings are
who can and cannot afford to pay themselves. Thgtien informal and recourse is limited. An inde-
amount payable for attorneys’ fees affects theyendent agency or review board can perform the
willingness of attorneys to_represent claimantsggme functions, as do some worker compensation
The_ amount can b_e _determlned ona Case-by-caésmmissions_ This may be preferred when there
basis by the decisionmaker. Although this re{s 4 reason to avoid linking compensation deci-
quires additional administrative time, there is prejons to a particular government agency.

ced_ent for determining what is reasongble. Alter- Alternatively, decisionmaking authority can be
natively, a fee schedule could be used if one couldyercised by one or more federal or state courts.
be developed that was sufficiently flexible to ac-peqeral courts created under Article 11l of the U.S.
count for variations in the type of cases expecteg ystitution require a “case or controversy” as a

under the program. condition of jurisdiction, so that the decision mak-
ing process may have to have both a claimantand a
[ Mode of Payment respondent or defendant, increasing the likelihood

Traditionally, payments have been made in lumpf creating a litigation-like atmosphere. An Ar-
sums which require predicting future losses andicle | court, like the U.S. Court of Federal Claims
reducing them to a present value. More recentlythat hears National Vaccine Injury Compensation
periodic payments have been used to spread ooases, does not necessarily require an identified
payments, reduce immediate costs, and minimizdefendant; the federal government is identified as
the chance that the recipient will use or invest théhe respondent and is presumed to be the target of a
whole amount unwisely and be left indigent. Anclaim for payment. Special masters, like those
alternative is for the compensation program tovho decide cases in the National Vaccine Injury
purchase an annuity or pension that provides perCompensation Program, could be used to expedite
odic income to cover anticipated expenses. Thidecision making in proceedings that are less for-
approach is generally less expensive than periodimal that court hearings. With respect to HIV vac-
payments because the premiums are often lesine related injuries, the simplest means of creat-
than the total payouts. If annuities are used and thieg a compensation program may be to add HIV
injured person later dies, a decision will have to b&accines to the list of vaccines covered by the Na-
made concerning who—the program or the intional Vaccine Injury Compensation Program.
jured person’s survivors—should be entitled to The degree of discretion granted to decision
any death benefit. As noted above, an alternativanakers can affect the efficiency of the program.
to making payments for medical expenses wouldhe more specific the legislation governing the
be to purchase health or long term care insurangarogram, the less freedom decision makers have.
for the injured person, which would function in Specificity is often used to prevent arbitrariness.
much the same way as annuities, although futurBut it may also require frequent amendments to
premiums would not necessarily be fixed at thehe legislation to adjust to unanticipated problems
time of purchase. or changing conditions. If the administering
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agency has the confidence of those who particimade a required “first resort” that must be used be-
pate in the program, it might be granted the aufore proceeding in tort.
thority to make regulations governing many ad- Many compensation programs have a right of
ministrative procedures in order to reduce thesubrogation that grants to the program any rights
rigidity that detailed legislation can produce.  that a successful claimant might have against a
Many compensation programs specify timethird party who would be legally liable for the
limits for deciding claims in order to promote ex- claimant’s injuries. The program is then entitled to
peditious decisionmaking. Speed and informalitysue the third party for reimbursement of the com-
may be a program’s main advantages over litigapensation paid to the claimant. This both reple-
tion. Realistic time limits depend upon the com-nishes the program’s funds for awards (although
plexity of the decisions to be made. More time ishe cost of litigation may increase other expendi-
required to establish causation where there igures) and shifts the cost of compensation (but not
scientific uncertainty than where there is clear eviadministration) to the responsible party. This is
dence. More time is required to prove what isuseful where it is beneficial to retain the link be-
needed to compensate an individual when comween responsibility for injury and financial loss.
pensation is calculated on the basis of actuaAs a practical matter, however, proving that a third
losses than when it is computed according to @arty is liable is difficult in vaccine cases, and is
schedule. If time limits are imposed, then the protikely to be especially difficult in HIV vaccine

gram should specify the consequences of exceegases, so the opportunities for subrogation may be
ing a time limit, such as automatic payment or defimited.

nial of compensation. Both alternatives can create
incentives to delay dispute resolution and can op- -, .
erate unfairly in )éircur;nstances of unavoidablgD Conditions on Program Operation
delay. When the effects of a new program are uncertain,
Not everyone will agree with the decisions of athe authorizing legislation sometimes limits its
compensation program. Should determinations operiod of operation with a sunset clause. If at the
eligibility and compensation be appealable? Ad€nd of the time period the program is operating
ministrative programs ordinarily have an internalsuccessfully, it may be reauthorized; if not, it may
review mechanism, with appeals possible in agxpire without doing further damage. Continued
least some cases to the courts. The availability aruthorization may be contingent on the occur-
extent of appeals may take into account thé&ence of certain conditions, such as the initial or
amount of compensation permitted by the pro<ontinued marketing of an HIV vaccine or pricing.
gram and whether claimants have the option oFor example, the program might be continued
taking their case to court instead of the compensanly if an acceptable vaccine remains on the mar-

tion program. ket and its price does not exceed a specified
_ _ amount, or only if vaccines are sold to government
[J Relationship to Tort Law at below-market prices for distribution to indigent

A compensation program can be an exclusiv@ersons.

source of compensation or an optional alternative If the costs of the program are not reasonably
to tort litigation. If the program’s major goal is to predictable when it begins operation, the continu-
eliminate tort litigation, then exclusivity may be ation of the program may be made conditional on
preferred. If the program intends to make comihe availability of funds for either administration
pensation more equitable and also retain any de+ compensation or both. A program that risks ter-
terrent effect, then making the program optionaimination, however, may be unable to attract suffi-
may be preferable. The program could still becient support to achieve its goals.
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[ Financing reasons of the difficulty and expense of research

A compensation program may be financed by so? @n unrewarding market, other i_nitiatives will be
ciety as a whole, by those who produce, sell or adiecessary to encourage vaccine development
minister the vaccines that result in injury, or by(loo)- _ o _
those who purchase or benefit from the vaccines. An Institute of Medicine committee, formed to
Compensation may be funded from the same Oﬁtudy ways to foster U.S. mdustry participation in
different sources as administrative expenses. Fiaccine development for the Children's Vaccine
nancing by society generally means govemmed{\ltlatl\_/e, concluded 'Fhat the most significant d_|s-
funding from general tax revenues. The feasibilityncentives to producing new and better vaccines
of such funding may depend upon budget limita{Primarily for use in the developing world were the
tions. If the program wishes to incorporate an eleCoSt of research and clinical trials and the expected
ment of risk deterrence, then it may prefer to havémitations on the price at which vaccines could be
those who produce vaccines fund the programsold (12141
This can be done by levying a tax on each dose of The Committee recommended that the fderal
vaccine sold or distributed or by assessing vaccin@overnment create a National Vaccine Authority
makers according to the awards paid that involvé0 support new vaccine product development
their vaccines. In this way, vaccine makers retai121). This type of initiative could be used to fos-
some financial responsibility for the injuries ter research and development of HIV vaccines. A
caused by their vaccines, but are relieved of thlational Vaccine Authority or similar entity could
burden of litigation. Of course, some or all of theProvide grants to private industry to develop HIV
assessments or taxes will be passed on to vaccit@ccines. It could also reduce the risks and costs to
purchasers as part of the vaccine price. Wher@dustry by establishing product development
government buys significant quantities of the vacrograms, production facilities to make investiga-
cine, government will bear a significant share oftional vaccines for clinical trials, and assistance in
the ultimate cost of the compensation program. complying with FDA regulations. In addition, the
authority might arrange procurement contracts to

[J Supplements to Compensation create a guaranteed market for approved vaccines.
Programs Estimates of the annual operating costs of a Na-

c . deal onlv with tional Vaccine Authority ($55 to $75 million) for
ompe_ns_atl_on programs deal only wit COMPeNy)| vaccines, including HIV vaccines, are about
sating injuries. They do not prevent injuries.

the same as estimates of annual future compensa-

Thus, ifa no-fault. co_rr_\pensation system supplantg,, aards for the National Vaccine Injury Com-
all or part of tort liability, other mechanisms mUStpensation Program (about $60 million).

be in place to prevent or deter avoidable risks. California created a research assistance pro-

gram to provide grants to California vaccine mak-
ALTERNATIVE INCENTIVES FOR HIV ers to test candidate HIV vaccines in clinical

VACCINE DEVELOPMENT trials1421n order to ensure a market, the state also
Compensation programs deal with the conseagreed to purchase a minimum number of doses of
guences of vaccine use after a vaccine is deve&n approved HIV vaccine from a California HIV
oped. By themselves, they cannot guarantee thaaccine maker and to subsidize the price of vac-
any vaccine is developed. Thus, if HIV vaccinescines to guarantee a price of $20 per dose. Estab-
are insufficiently attractive to private industry for lishing a purchase price before a vaccine has even

141 The author served as a member of that committee.
142 see State Compensation Programs above.
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TABLE 4-6: Incentives to HIV Vaccine Research and Development

Mechanisms for Increased collaboration and Information sharing among vaccine researchers to increase productivity

and expedite research.

Simplification of collaborative arrangements between government and industry researchers.

Expanded access to preclinical nonhuman animal models for testing investigational vaccines.
« Tax deductions or credits for Investments in vaccine development,

« Expedited review by the FDA of

applications for vaccine licenses.

« International harmonization of national vaccine licensing standards.

« Expanded patent protection for approved vaccines.

« Guaranteed purchases of vaccine supplies by government,

« National coordination of vaccine research and distribution policies. —

SOURCE: Office of Technology Assessment, 1995

been tested in field trials is difficult. A future li-
censed HIV vaccine might be sold at a more than
$20 per dose, and vaccine companies may be un-
able or unwilling to agree to any specific price be-
fore avaccine is approved. Nonetheless, such ef-
forts are examples of policy innovations that
might be considered, with appropriate modifica-
tions, at the nationa level.

Other actions, such as those listed in Table 4-6,
may facilitate scientific research or encourage
HIV vaccine development. Although beyond the
scope of thisreport, they target specific pointsin
the vaccine research and development process and
are likely to have a more direct effect on HIV vac-
cine development than future compensation pro-
grams.

[JConclusion

The initiatives supporting vaccine research and
development recognize that neither limitations on
liability nor compensation for injury can produce
new HIV vaccines. It is not clear that a new com-
pensation program is needed to abate fears of li-
ability on the part of most companies engaged in
HIV vaccine research. A compensation program
cannot guarantee that important research will be
done, that new products will be brought to market,
or that any new products will be affordable to
those who need them.

This is not to suggest that a compensation sys-
tem should not be considered. But a compensation
program can and should be adopted on its own

merits. Society might feel an ethical obligation to
compensate those who take an HIV vaccinein an
effort to abate the epidemic. Even if society does
not feel an ethical obligation itself, it might con-
clude that compensation is nonethel ess desirable
as a means of rewarding those who suffer adverse
reactions in an effort to prevent the continuing
spread of HIV infection and the tragic toll of
AIDS. The reasons for providing compensation,
however, should be carefully considered in light
of their application to other types of injuries.

It will be especially important to consider why
people who have adverse reactions to a vaccine to
prevent HIV infection or progression to AIDS
should receive special compensation when people
who have adverse reactions to drugs like Zidovu-
dine, ddl and ddC, do not. Special compensation
for HIV-negative people may give the appearance
of social indifference to the needs of people living
with HIV infection. A public debate about the jus-
tification for compensating specific injuries may
offer a valuable opportunity to reconsider the
ways in which responsibility for injuries and ill-
nesses of al kinds should be allocated.
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his appendix reviews the various theoretical risks that have
been proposed by various investigators to be potentially
associated with HIV vaccines for prophylactic and/or ther-
apeutic use. The theoretical basis for these risks, as well as
their proposed mechanisms and experimental support are also ex-
amined. As is explained below, some of the risks reviewed here
are unlikely or are entirely theoretical (i.e., are currently without
experimental support). Suggestions for research initiatives to un-
cover clues to potential adverse reactions from HIV vaccines are
provided.
A key point to remember throughout this analysis is the high
rate of genetic mutation of HIV (2, 5, 7, 25, 32, 58); these muta-
tions may allow the virus to become resistant to antiviral drugs
and to escape immune surveillance. On average, the virus makes
one genetic “mistake” every time it replicates. This is because the
unique enzyme that allows the virus to turn RNA genetic informa-
tion into DNA genetic informationa process called reverse trans-
criptionis alow fidelityenzyme that makes many errors. Such er-
rors are called mutations, and may be lethal (i.e., incompatible
with viral replication) or may be tolerated. —
Unfortunately, HIV appears to tolerate an extraordinary num- by
ber of mutations throughout the length of its genome. Under cer- David Schwartz
tain conditions these mutations even confer a selective advantage . L
to the virus. This is the basis for the high rate of evolution of new Johns HOpk'nS. University
viral mutants (oquasispecids For example, if the mutation in- School of Hygiene and
terferes with the ability to bind active metabolites of the antiviral Pu.b lic Health,
drug AZT (zidovudine), the resulting mutant virus may be resis- Baltimore, MD
tantto AZT. If the infected patient (the host) is treated with AZT,

the mutant virus will have a selective advantage and over a period 161
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of months to years become the predominant typenhanced rates of infection and disease progres-
of virus in the patient (th#ominant quasispecigs sion when subsequently exposed at mucosal
(12, 56). membranes to SIV.

Similarly, if a mutation occurs at a site pre-
viously recognized by the patient’s neutralizingQriginal Antigenic Sin
antibodies, the virus carrying this mutation (theH|v infection induces an abundance of antibo-
escape mutajitnay evade immune detection andgies, including neutralizing antibodies; however
emerge as the dominant quasispeciesat least ungéveral groups have shown that the generation of
a new set of antibodies are formed that can recogreuytralizing antibodies tends to lag behind the
nize and block the mutant virus (20, 46). Thusgeneration of viral escape mutants by several
HIV is continually evolving under the selective months or even years. One explanation for this ob-
pressure from the host's immune response angervation involves the phenomenon asfginal
from antiviral drugs. This evolution occurs not gntigenic sinOAS), the fixing of an immune re-
only at the level of the overall population of in- sponse in a nonadaptive pattern.

feCted people, but a|SO W|th|n a Single infected in- OAS was first observed in immune responses

dividual over the course of disease. to sequential influenza A virus infections. Investi-
_ _ _ gators observed that, in some instances, exposure
Enhancing Antibodies of an individual to one strain of influenza A virus

The possibility that HIV vaccination could induce triggered the production of antibodies that were
antibodies that facilitate viral entry into immune predominantly directed at another strain of in-
phagocytic cells has been studied in the laboratorifuenza A virus that had infected the individual in
using a variety of cell typé43 Results have been the past. The antibodies that were produced had
inconsistent among studies, and the evidence fageak affinity for the newly encountered strain of
this phenomenon has recently been compreheinfluenza A virus. OAS is a particularly important
sively reviewed by a study group sponsored by thgroblem with organisms that mutate frequently.
National Institutes of Health (NIH) (39). Some OAS has also been observed in some bacterial in-
have suggested that anti-HIV antibodies that argections as well, but its mechanism has never been
protective or inactive at one concentration may beylly elucidated.

enhancing at a lower concentration (50). To date, Some investigators have argued that, during the
there has been little laboratory evidence of anticourse of HIV infection, an OAS pattern occurs
body dependent enhancement in the sera of HIWith respect to antibodies recognizing the V3 loop
vaccine recipients, but this may be due to the limand other variable regions of HIV envelope pro-
ited number of laboratories that are examining thiseins (31, 44).

potential problem. More importantly, the activity  Ininfected individuals, there may emerge a pre-
of HIV in humans may not be adequately approxi-dominance of neutralizing antibodies directed
mated by laboratory studies. Investigators havagainst HIV species present at some earlier time
presented evidence that macaques that were vacoif infection, but not to the contemporaneous HIV
nated with SIV protein subunit vaccine (17) orspecies:**While this may simply reflect a delay
transfused with anti-SIV antibodies (26) showedn the development of measurable titers of anti-

143 This antibody dependent enhancement may occur in the presence (50) or absence (15) of complement.

144The mechanism by which OAS occurs has been investigated. The current hypothesis is that previously stimulated B lymphocyte clones
bearing surface receptors with high affinity for previously circulating strains of virus may be sufficiently cross-reactive (due to membrane sur-
face-arrayed multivalent binding) to be triggered by new viral strains; but the B lymphocytes secrete antibody that, in soluble monomeric form,
have only low affinity for the new strains.
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body directed against the more recent circulatingvhether the lag in antibody production in unvacci-
strain of HIV, this delay may have potentially sig- nated individuals is greater than the lag in the pro-
nificant immunologic consequences, and itsduction of antibody directed to contemporaneous
mechanism remains unclear. There is also somdlV strains in vaccinated individuals exhibiting
recent laboratory evidence that an OAS patter®AS.
can be observed in B and T lymphocytes from
uninfected volunteers following vaccination with Expansion of V,H family or other families of
recombinant HIV protein subunit vaccines (54). B lymphocytes

Related to the observation of a lagging anti4nvestigators have found that certain genes for a
body response to HIV escape mutants is that of garticular family of antigen receptors on B lym-
limited and relatively fixed diverSity of antigenic phocytes (the WH fam”y) are expressed much
specificity seen among antibodies created in remore frequently among HiV-infected individuals
sponse to HIV antigens (14, 31, 43, 44, 45, 61khan uninfected individuals. Because more than
Whether this is a cause or effect of the delayed afyyif of all HIV-infected individuals express these
tibody response to emergence of new strains of Vigniinodies, which bind to viral proteins, we know

rus is unclear. In either case, this low diversity ang5t the virus induces their expression (43, 61).
tibody response to HIV is probably detrimental toy,jier and colleagues have shown that such anti-

the host's ability to suppress infection. bodies were even further elevated in 40 of the 44
It should be gmphasged, however, t_hat the_ew IV-infected patients with B cell lymphomas
dence supporting the view that there is a limite 24). Because these antibodies are not necessarily

d'Ve;S't¥ |r(1jgnt|br(l)dy response t(l)) HIV r_eztls largely, gtective and seem to be associated with lympho-
on the finding that certain antibodariable re- o, ¢ their presence may not be desirable.

giongenes, the genes that code for an antibody’s pecently Schwartz and colleagues examined
antigenic specificity, are used disproportionatelyng sera of vaccinees receiving various HIV enve-

for the immune response to the dominant antigengpe-pased vaccines for the presence of these anti-
ic regions of the virus. This still allows for greater pygies. They found that many vaccinees made
diversity to be generated during the course of thgyem at some point after immunization, generally
immune response by a process caleunatic gt times of peak total antibody response (unpub-
mutation as demonstrated by Andris and col-jished data). Thus, envelope based-vaccines are,
leagues (1). Thus, studies showing that only a regt least transiently, inducing antibodies that mim-
stricted number of variable region genes are used this aspect of the host response to HIV infec-
for the production of anti-HIV antibodies prob- tion.
ably underestimate the true diversity of the anti- Recently, a group of investigators presented ev-
body response. idence that HIV-envelope (gp120) protein can
Vaccine-induced OAS may occur when avaccifunction as a superantigen for B lymphocytes car-
nated individual is exposed to a noncross reactivjing another family of antigen receptors (4). By
strain of HIV that induces the production of anti- binding to a common portion of the surface immu-
bodies specific for the vaccine strain that are unnoglobulin receptors of B lymphocytes, gp120 -
able to neutralize the newly encountered strainenvelope protein initially induces stimulation and
When exposed to HIV, however, vaccinated indithen exhaustive depletion of those B lymphocytes
viduals exhibiting OAS may be no worse off thancarrying surface receptors from that family of
unvaccinated individuals because unvaccinategenes. Other investigators (34) believe such B
individuals also have a lag in generation of antifymphocytes can support infectious replication of
body to HIV because their immune response hagl|V and also may contribute to B cell ymphomas
not been “primed” by vaccination. Itis not knownin HIV-infected patients. Hence, a concern that
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most HIV envelope vaccines in developmentcytes with which they come in contact (8, 38). At
could expand this pool of B lymphocytes and in-the same time, these activated cells can become

duce B cell ymphomas exists. infected with HIV and support a burst of HIV rep-
lication prior to destruction of the infected cells.
Expansion of “Double Jeopardized” CD4+ This might be expected to happen with vaccine-
(T Helper) Cells, Leading to Increased HIV induced CD4+ lymphocytes, which would seek
Replication out and proliferate in response to HIV at the earli-

There may be subsets of CD4+ T lymphocyte€st stages of infection. A mathematical model this
that are particularly susceptible to HIV infection scenario has recently been published (55).

early in disease. All CD4+ T lymphocytes can be

infected by HIV by virtue of their surface mem- Priming for T Helper 2 (TH2) and T Helper 1

brane CD4 molecules, which serves as the site ¢TH1) Patterns of Cytokine Response

attachment of the virus. However, it has long beeCytokines are cell-to-cell communication and
appreciated that immune-activated CD4+ lym-growth molecules, which can be thought of as
phocytes are better hosts for HIV entry, integrashort-range hormones. The distinct and to some
tion, and replication than are resting CD4+ cellsdegree antagonistic cytokine profiles of TH1 and
Further, cells cannot become infected unless theyH2 responses have received increasing attention
are brought into proximity either with infected from HIV researchers. TH1 responses are charac-
cells or virus. At the earliest stages of HIV infec-terized by the production of the cytokines inter-
tion, the number of infected cells limits the cell-leukin-2 (IL-2), IL-12, and Interferon gamma.
to-cell spread of the virus, and therefore there is &hese cytokines are important in the induction of
low likelihood that a random CD4+ lymphocyte cytotoxic T lymphocytes. TH2 responses produce
will come into contact with an infected cell. By IL-4, IL-5, and IL-10—cytokines crucial for the
contrast, CD4+ lymphocytes with specificity for induction and amplification of various antibody
HIV are constantly “searching” for HIV infected responses. Furthermore, the cytokine IL-12, pro-
cells to bind to, and thus are at increased risk aduced by the TH1 response, suppresses TH2 cyto-
coming into close proximity to virus and becom-kine production, while IL-10, produced by the
ing infected. If HIV undergoes a burst of replica-TH2 response, suppresses TH1 cytokine produc-
tion in such cells, this would contribute to earlytion. This negative feedback inhibition between
dissemination of virus and poorer long-term prog-TH2 and TH1 responses can accentuate the differ-
nosis. ences between them.

Circumstantial evidence supporting the early Although TH1 and TH2 responses were first
destruction of HIV-specific CD4+ lymphocytes described in mice, similar though less clearly dis-
comes from the results of in vittpmphoprolif-  tinct cytokine profiles have been demonstrated in
eration assayswhich measure the magnitude of human cells in vitro, with mitogens (cytokines
the proliferative response of lymphocytes to a sethat induce cell division) and recall antigens in-
ries ofrecall antigengo which the lymphocytes ducing predominantly TH1 responses in PBMCs
have previously been exposed. These experimentd normal donors and a TH2 profile in PBMCs of
have shown that HIV envelope protein was unabléllV-infected individuals (10, 11, 41).
to induce the proliferation of CD4+ lymphocytes To the extent that TH2 responses in HIV-in-
obtained from asymptomatic HIV-infected indi- fected individuals are not protective and are antag-
viduals, even though the responses of these CD4snistic to desirable TH1 responses, some re-
lymphocytes to other recall antigens were intactsearchers have argued that priming for TH2

Experimental evidence also exist for the speciatesponses is an inappropriate, counterproductive
ability of antigen-presenting immune cells pulsedgoal for vaccination, and a likely consequence of
with HIV to activate and destroy CD4+ lympho- recombinant protein subunit vaccines (51).
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Schwartz and colleagues at Johns Hopkins Unimittent anti-CD4 antibody titers seen in the sera
versity are currently testing the cytokine profilesof HIV-infected patients is unknown. The possi-
of vaccinees’ PBMCs restimulated in vitro with bility of autoimmunity is frequently invoked in
HIV or HIV antigen. Unpublished preliminary re- discussions of HIV immunosuppression and the
sults suggest that the TH1 response remains dondestruction of uninfected CD4+ lymphocytes, but
nant, thus assuaging some of the concerns thttere is presently no evidence that anti-CD4 anti-
vaccines may prime for TH2 responses. bodies play a role.

Induction of Autoimmunity Induction of Endogenous Retroviruses or
Any pathogen that binds to or mimics the structurédncogenes by HIV Genes or Proteins
of self-antigens is capable of inducing antibodiedn mice, various mammary tumor viruses encode
directed against the self (autoantibodies). HIVsuperantigens that can activate dysfunctional
both binds to CD4 receptors of T lymphocytes vidymphocyte proliferation (see discussions of clon-
it's gp120 -envelope protein and bears sequenca expansion above). Gallo and colleagues were
homology with several human antigens. Therable to induce Kaposi sarcoma-like lesions in
have been several autoantibodies among HIV-inmale mice transgenically engineered to express
fected and envelope vaccinated individuals foundonly the HIV tat gene (16). Recently, Sekaly and
albeit of questionable significance (13, 18, 19, 33¢olleagues have shown that transfection of only
47, 52). Most intriguing has been the transientthe HIV gag gene into mice carrying latent mouse
episodic appearance of anti-CD4 antibodies itmammary tumor virus (MMTYV) can cause the in-
HIV-infected individuals and in uninfected recipi- duction of active expression of the MMTV vi-
ents of rgp160- or rgp120-envelope vaccines (28&uses, with detrimental MMTV-induced immune
29, 30). Originally a concern because of the potenconsequences. Humans may also carry latent en-
tially immune suppressive effects of such antibo-dogenous retroviruses or retrovirus related cellu-
dies on CD4+ lymphocytes, the transient appeatar oncogenes with pathogenic potential. It is pos-
ance of anti-CD4 antibodies has not hadsible that introduction of even partial HIV
detectable effects on healthy vaccinees as judgagenomes in live vectors carrying, for example, the
by their CD4+ lymphocyte counts and the resultgjag and tat genes, could activate harmful endoge-
of in vitro lymphoproliferation assays against re-nous retroviral genes.
call antigens. Furthermore, Neurath and col- There is a high frequency of tumors in HIV-in-
leagues have recently demonstrated that hyperinfiected individuals, and in most cases these cells do
mune rabbit anti-gp120/gpl60 antisera hadot harbor HIV. Therefore, secondary effects of
negligible binding activity against a variety of HIV infection must be invoked, and these effects
CD4, HLA-I and HLA-II cell surface antigens may not be dependent on the presence of the com-
(30). These authors concluded that detrimental eplete viral genome. Recently, McGrath and col-
fects from envelope vaccines are improbable. leagues have identified the HIV genome at
Interestingly, Letvin and colleagues haveconstant chromosomal location in the genome of
shown that the purposeful induction of anti-CD4non-B cell lymphoma cells obtained from several
antibodies in chimpanzees (63) or administratiorunrelated patients with this cancer (57). This fur-
of anti-CD4 monoclonal antibodies in macaquegher supports the notion that HIV genes may have
(48) can protect their cells in vitro from infection oncogenic potential.
with HIV or SIV upon subsequent challenge. Fur-
thermore, immunization of SlV-infected ma- Induction of Short-Term Immunosuppression
caques with soluble recombinant RCD4 receptorsyban and colleagues have shown that HIV gag
resulted in both an anti-CD4 and an antiviral reproteins bind to cyclophilins (37). These cyclo-
sponse (63). The significance of the low and interphilins are also targeted by the potent immuno-
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suppressive drugs cyclosporin A and FK506. Recombinationin HIV Infected Vaccinees: Re-
Thus, production of significant amounts of gagtroviruses are capable of genetically recombining
gene product for any extended length of timewith themselves, other viruses, and with host-cell
which may occur as a result of vaccination with egenes (27, 59). This raises the possibility that even
live vector coding for HIV gag gene, might inducemultiply deleted, replication incompetent, live
immune suppression by the same mechanism agctor or naked DNA vaccines might conceivably
cyclosporin A. Presumably, the vaccine-inducedecombine in the vaccinated host with preexisting
immune response would then eliminate thisor newly acquired HIV or other viruses. There is
source of gag. also the possibility of integration of the HIV ge-
Cross-linking of CD4 by HIV envelope gp120 nome at a site that has oncogenic (cancer induc-
or gpl60 proteins sends an incomplete signahg) potential, as is noted above. This is likely to
leading to immune exhaustion (anergy) or subsebe a rare event, and not readily predicted by pre-
quent programmed cell suicide (apoptosis) (3, 35linical studies.
41, 62). This is thought by some to be a major
mechanism of immunosuppression in HIV dis-Activation of HIV from Latently Infected Cells
ease. Itis unlikely that the amounts of gp120 usef has been a goal of HIV vaccine developers to
or produced by HIV vaccines would be sufficientgenerate protective cytotoxic T lymphocyte re-
to induce any serious immunosuppression, budponses to HIV. Many other viral infections are
subtle short-term effects might be induced, esp&hought to be controlled by the constant surveil-
cially if anti-gp120 antibodies have also been injance and appropriate activation of cytotoxic T
duced by vaccination (36). Similarly, while appar-jymphocytes recognizing viral antigens in the
ently not a long-term problem, it is possible thatoontext of histocompatibility antigens on the sur-
the vaccine-induced production of anti-CD4 anti-t5ce of infected cells. Recently, however, some

bodies, as described above, could also cause tragy, gies have raised the possibility that, at least un-

sient immunosuppression. der some conditions, activated cytotoxic T lym-

Shortt-_term lmmunozuppressmn foIIo(\leng phocytes may release cytokines such as TNF-al-
vaccination may occur due to temporary dysrez\ - 24 GM-CSE that can stimulate HIV

gulation of cytokine responses. This is observe roduction in infected cells (6, 23). This concern

r measles vaccination (21) and mimi :
?nff)ere sgfsrgsimizcnozho rt(ass)ioﬁ :ccorr:“;sn t?n as caused at least one biotechnology company to
PP PanyNiscontinue a program of ex vivo expanded auto-

measles infection (22). : : :
The detrimental consequences of transienlc.)gous anti-HIV cytotoxic T lymphocyte reinfu-

acute post-vaccination immunosuppression may o' foIIowmg_what they percewed_ to_ be a dpwn-
be much greater in developing countries and oth ill course during treatment of their first patient.

settings where there are high pathogenic burde owever, similar Phase | clinical trials under the
(due to other viruses, bacteria, and parasite irection of Dr. Judy Lieberman at Boston Univer-

found in many third world countries. Subtle im- ity/New England Medical Center appear to be

munosuppression of selected T Iymphocytémov'ng forward with encouraging results.
clones—even some HIV specific clones—may _ _

not be detected on current routine tests of immunBossible Adverse Immunological

function. Limited data on the course of HIV infec- Consequences At The Population Level

tion is acquired from several volunteers who beThere is a possibility that widespread immuniza-
came infected during or following immunization tion with vaccines could select for more virulent
with experimental vaccines. It is too soon to knowstrains of HIV at the population level. Some of the

if disease progression will be accelerated in thesgame mutations that permit HIV to avoid neutral-
individuals. ization by the immune system may also select for
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greater virulence. There is some evidence for thiSome evidence for population-based selective
occurring naturally during the course of HIV in- pressure has come from the reported recovery of
fection in individuals, in that HIV recovered from AZT-resistant strains in recently infected individ-
patients in later stages of infection is generallyuals who had never received AZT, but lived in
more rapidly growing, has a more pathogenic efareas where the use of AZT in infected individuals
fect, and attacks a wider variety of cells, than HIViwas high.
isolated from patients in early stages of infection Vaccination for particular HIV strains or epi-
(9, 53, 60). Empirical evidence exists, as well agopes would create the conditions for constant and
theoretical reason, to consider these late stage widespread selective pressures that may affect the
ruses as mutants that escaped host immune dgenotype and phenotype of HIV in the population.
fenses. If the effect of vaccination programs werdf enough members of a population were vacci-
to select for the these late stage viruses early in digated, selection pressures would favor the pre-
ease, they might become the dominant circulatingominance of escape mutants in the population,
strains in the population, leading to more acutegesistant to vaccine-induced immune responses.
disease progression among infected individuald3ecause of the long-lived nature of successful im-
Itis also theoretically possible that large scale vacmunizations, and the fact that a large percentage
cination could select for the most infectiousof uninfected high-risk individuals may have been
strains of HIVA45, vaccinated within a given community, the long-

Current studies of early seroconverting cohortgerm selective effects of vaccination on the circu-
suggest that macrophage tropic, non-syncytiuntating strains of HIV may be more difficult to re-
inducing (NSI) HIV strains are the most readily verse than those of an antiviral drug such as AZT,
transmitted (40, 65, 64). These also tend to be thehich can be stopped completely, allowing for
strains associated with better health and longeapid reversion to drug sensitivity in the circulat-
term survival. By contrast, syncytium-inducing ing strains of virus.
(SI) strain emergence is correlated with a downhill
course in the h_ost. (49). Becaus_e qf the appareWPPENDIX A REFERENCES
role of NSl strains in HIV transmission, there has
been discussion of focusing vaccine effortst
against such strains. If this selective pressure fa-
vors transmissible Sl strains, it might result in in-
creased prevalence of those more pathogenic
strains.

No firm evidence has developed that HIV has
evolved toward greater pathogenicity at the popu-  €nce USA8:7783-7787, 1991.
lation level since the onset of the global pandemic2: Balfe, P., etal., “Concurrent Evolution of Hu-
One reason for this may be the relatively early ~Man Immunodeficiency Virus Type 1 Patients
stage of worldwide host-virus equilibrium in a  Infected From the Same Source: Rate of Se-
plague that is still spreading exponentially —duénce Change and Low Frequency of Inacti-
through many populations. Also because of the ~Valing Mutations,”Journal of Virology64:
high rate of mutation intrinsic to HIV, only the 6221-6233, 1990. o
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soon as specific selective pressures are removed. Primes T Cells for Activation-Induced Apop-

Andris, J., et al., “Molecular Characterization
of Five Human Anti-Human Immunodefi-
ciency Virus Type 1 Antibody Heavy Chains
Reveals Extensive Somatic Mutation Typical
of an Antigen-Driven Immune Response,”
Proceedings of the National Academy of Sci-

145The most infectious strains are capable of causing infection with the least number of input virions or infected cells.



168 | Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

10.

11.

12.

13.

tosis,” Journal of Experimental Medicine
176:1099-1106, 1992.

Berberian, L., et al., “Immunoglobulin,¥
Gene Products: Natural Ligands for HIV
gpl120,"Science261:1588-1591, 1993.
Boeri, E., et al., “In Vivo Genetic Variability

of the Human Immunodeficiency Virus Type 15.

2 V3 Region,” Journal
66:4546-4550, 1992.
Bollinger, R.C., et al., “Cytokine Production
by HIV-1 Specific Human Cytolytic T Lym-

of Virology

phocytes Induced by Vaccination: Potentiall6.

Effects on HIV-1 Replication and the Clear-
ance of Infected CellsJournal of Immunolo-
gy, in press.

Burger, H., et al., “Evolution of Immunodefi- 17.

ciency Virus Type 1 Nucleotide Sequence
Diversity Among Close ContactsProceed-
ings of the National Academy of Sciences
USAB88:11236-11240, 1991.

Cameron, P., et al., “Infection and Apoptotic
Cell Dearth of CD4+ T Cells During an Im-
mune Response to HIV-1 Pulsed Dendritic
Cells,” AIDS Research and Human Retrovi-
rusesl0:61-71, 1994.

Cheng-Mayer C., et al., “Biologic Features of
HIV-1 that Correlate with Virulence in the
Host,” Science240:80-82, 1988.

Clerici, M., et al., “Changes in T-Helper

Function in Human Immunodeficiency Virus 19.

Infected Children During Didanosine Thera-
py as a Measure of Antiretroviral Activity,”
Blood80:2196-2202, 1992.

Clerici, M., and Shearer, G. A., “TH1—>TH2
Switch Is a Critical Step in the Etiology of
HIV Infection,” Immunology Today14:
107-111, 1993.

Conlon, C.P,, et al., “Heterosexual Transmis-
sion of Human Immunodeficiency Virus Type
1 Variants Associated with Zidovudine Resis-
tance,” Journal of Infectious Diseases
169:411-415, 1994.

Corre, J.P., et al., “Anti-ldiotypic Antibodies
to Human Anti-gp120 Antibodies Bind Re-
combinant and Cellular Human CD&uro-

14.

18.

20.

21.

pean Journal of Immunologg2l: 743-751,
1991.

D’amelio, R., et al., “Spectrotype of Anti-
gp120 Antibodies Remains Stable During the
Course of HIV Disease,Journal of AIDS
5:930-935, 1992.

Eaton A, et al., “An Anti-gp41 Human Mono-
clonal Antibody That Enhances HIV-1 Infec-
tion in the Absence of Complemen&IDS
Research and Human Retrovirudés13-18,
1994.

Ensoli, B., Barillari, G., and Gallo, R.C., “Pa-
thogenesis of AIDS-associated Kaposi's Sar-
coma,” Hematology, Oncology Clinics of
North Americab:281-295, 1991.

Gardner, M., et al., “Passive Immunization of
Rhesus Macaques Against SIV Infection and
Disease,’”AIDS Research and Human Retro-
viruses in press.

Golding, H., et al., “Identification of Homolo-
gous Regions in Human Immunodeficiency
Virus | gp41 and Human MHC Class Il Beta
1 Domain. I. Monoclonal Antibodies Against
the gp41-Derived Peptide and Patients’ Sera
React with Native HLA Class Il Antigens,
Suggesting a Role for Autoimmunity in the
Pathogenesis of Acquired Immune Deficien-
cy Syndrome,Journal of Experimental Med-
icine 167:914-923, 1988.

Golding, H., et al., “Common Epitope in Hu-
man Immunodeficiency Virus (HIV) 1-gp41l
and HLA Class Il Elicits Immunosuppressive
Autoantibodies Capable of Contributing to
Immune Dysfunction in HIV-1-Infected Indi-
viduals,” Journal of Clinical Investigation
83:1430-1435, 1989.

Goudsmit, J., Back, N.K.T., and Nara, P.l.,
“Genomic Diversity and Antigenic Variation
of HIV-1: Links Between Pathogenesis, Epi-
demiology and Vaccine DevelopmenEA-
SEB Journab:2427-2436, 1991.

Griffin, D.E., and Ward, B.J., “Changes in
Cytokine Production After Measles Virus
Vaccination: Predominant Production of IL-4
Suggests Induction of a TH2 Response,”



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Appendix A A Technical Review of the Evidence for Adverse Reactions to HIV Vaccines | 169

Clinical Immunology and Immunopathology
67:171-177, 1993.

Griffin, D.E., and Ward, B.J., “Differential 32.

CD4 T Cell Activation in MeaslesJournal

of Infectious Diseasel68:1-7, 1993.

Harrer, T., et al., “Induction of HIV-1 Replica-
tion in a Chronically Infected T-Cell Line by
Cytotoxic T Lymphocytes,Journal of Ac-
quired Immune Deficiency Syndro@s865-
871, 1993.

Herndier, B., et al., “A Non-lymphoma Idio-
type Is Indicative and Predictive for B Cell
Malignancies in AIDS,'Hybridomal12:529-
537, 1993.

Holmes, E.C., et al., “Convergent and Diver-
gent Sequence Evolution in the Surface Enve-

lope Glycoprotein of Human Immunodefi- 35.

ciency Virus Type 1 Within a Single Infected
Patient,”Proceedings of the National Acade-
my of Sciences US#9: 4835-4839, 1992.
Jennings, M., et al., “Limitations of Inacti-
vated Whole SIV Vaccine[Xth Internation-

al Conference on AIDSP0O-A30-0712, Ber-
lin, Germany 1993.

Katz, R., and Skalka, A., “Generation of Di-
versity in Retroviruses,Annual Review of
Genetics24:409-445, 1990.

Keay, S., “Anti-CD4 Anti-Idiotype Antibo-
dies in Volunteers Immunized with rgp160 of
HIV-1 or Infected with HIV-1,” AIDS Re-
search and Human Retroviruses
8:1091-1097, 1992.

Keay, S. and Schwartz, D., Department of Im-

munology and Infectious Diseases, School 0889.

Hygiene and Public Health, Johns Hopkins
University, Baltimore, MD. Report unpub-

lished, 1994.

Keiser, P., et al., “Anti-CD4 Antibodies Are

Associated with HIV-1 Seroconversion and40.

May Be Detectable before Anti-HIV-1 Anti-
bodies,”AIDS Research and Human Retrovi-
ruses 8:1919-1927, 1992.

Kohler, H., Goudsmit, J., and Nara, P., “Clon-

al Dominance:; Cause for a Limited and Fail-41.

ing Immune Response to HIV-1 Infection and

33.

34.

36.

37.

38.

Vaccination,”Journal of AIDS5:1158-1168,
1992.

Kuiken, C.L., et al., “Evolution of the V3 Do-
main in Proviral Sequences and Isolates of
Human Immunodeficiency Virus Type 1 Dur-
ing Transition of the Viral Biological Pheno-
type,” Journal of Virology 66:4622-4627,
1992.

Kulberg, A., “Structural Homology Between
HIV-1 tat Protein and Various Human Pro-
teins,” AIDS Research and Human Retrovi-
ruses6:1059-1060, 1990.

Laurence, J., etal., “A Model System for Reg-
ulation of Chronic HIV-1 Infection in Periph-
eral B Lymphocytes,Virology 196:433-441,
1993.

Laurent-Crawford, A.G., et al., “Membrane
Expression of HIV Envelope Glycoproteins
Triggers Apoptosis in CD4 CellsAIDS Re-
search and Human Retrovirus8s7/61-773,
1993.

Liegler, T.J., and Stites, D.P., “HIV-1 gp120
and Anti-gp120 Induce Reversible Unrespon-
siveness in Peripheral CD4 Lymphocytes,”
Journal of Acquired Immune Deficiency Syn-
drome7:340-348, 1994.

Luban, J., et al., “Human Immunodeficiency
Virus Type 1 Gag Protein Binds to Cyclophi-
lins a and B,Cell 73:1067-1078, 1993.
Manca, F., Habeshaw, J.A., and Dalgleish, A.,
“HIV Envelope Glycoprotein, Antigen Spe-
cific T- Cell Responses, and Soluble CD4,”
Lancet335:811-815, 1990.

Mascola, J.R., et al., “Summary Report:
Workshop on the Potential Risks of Anti-
body-Dependent Enhancement in Human
HIV Vaccine Trials,”"AIDS Research and Hu-
man Retroviruse8:1175-1184, 1993.
McNeary, T., et al., “Relationship of Human
Immunodeficiency Virus Type 1 Sequence
Heterogeneity to Stage of Diseaderbceed-
ings of the National Academy of Sciences
USAB89:10247-10251, 1992.

Meyaard, L., et. al., “Dysfunction of TH1
Cells and Outgrowth of TH2 Cells After HIV



170 | Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

42.

43.

44,

45.

46.

47.

48.

49.

50.

Infection” (abstract), Keystone Symposium51.

on Lymphocyte Activation Keystone, CO.
April 10 - 17, 1994.

Meyaard, L., et al., “Programmed Death of T52.

Cells in HIV-1 Infection,”Science257:217-
219, 1992.

Muller, S., et al., “Generation and Specificity 53.

of Monoclonal Anti-Idiotypic Antibodies
Against Human HIV-Specific Antibodies,”
Journal of Immunology47:933-941, 1991.
Muller, S., et al., “Clonal Patterns in the Hu-
man Immune Response to HIV-1 Infection,”
International Review of Immunolo@yl-13,
1992.

Muller, S., et al., “B Cell Abnormalities in
AIDS: Stably and Clonally-Restricted Anti-
body Response in HIV-1 InfectionScandi-
navian Journal of Immunolog$8:327-334,
1993.

Nowak, M.A., et al., “Antigenic Diversity 55.

Thresholds and the Development of AIDS,”
Science254:963-969. 1991.

Reiher, W.E., Blalock, J.E., and Brunck, T.K.,56.

“Sequence Homology Between Acquired Im-
munodeficiency Syndrome Virus Envelope
Protein and Interleukin 2Proceedings of the
National Academy of Science U8A:9188-
9192, 1986.

Reimann, K.A., et al., “In Vivo Administra- 57.

tion to Rhesus Monkeys of a CD4-Specific
Monoclonal Antibody Capable of Blocking
AIDS Virus Replication,”Journal of AIDS
9:199-207, 1993.

Richman, D., and Bozzette, S., “The Impact

of Syncytium-Inducing Phenotype of Human 58.

Immunodeficiency Virus on Disease Progres-
sion”Journal of Infectious Diseas&$9:968-
974, 1994.

Robinson, W., Montefiore, D., and Mitchell,

W., “Complement-Mediated, Antibody-De- 59.

pendent Enhancement of HIV-1 Infection in
Vitro Is Characterized by Increased Protein
and RNA Synthesis and Infectious Virus Re-
lease,”Journal of AIDS2:33-42, 1989.

54,

Salk, J., et al., “A Strategy for Prophylactic
Vaccination Against HIV,'Scienc&60:1270-
1272, 1993.

Schneider, T., et al., “The HIV+ief Protein
Shares an Antigenic Determinant with a T-
Cell Surface Protein AIDS7:647-654, 1993.
Schuitemaker, H., et al., “Biological Pheno-
type of Human Immunodeficiency Virus Type
1 Clones at Different Stages of Infection: Pro-
gression of Disease Is Associated with a Shift
from Monocytotropic to T-Cell Tropic Virus
Populations,”Journal of Virology66:1354-
1360, 1992.

Schwartz, D., et al., “Antibody Responses to
Neutralizing Domains of gp120 in HIV(-)
Vaccinees Boosted with Homologous Or Het-
erologous rgp120,7Xth International Con-
ference on AIDSF0-A29-0690, Berlin, Ger-
many 1993.

Schwartz, D., “Potential Pitfalls on the Road
to an Effective HIV Vaccine,immunology
Today15:54-57, 1994.

Shafer, R.W., et al., “Combination Therapy
with Zidovudine and Didanosine Selects for
Drug-Resistant Human Immunodeficiency
Virus Type 1 Strains with Unique Patterns of
pol Gene Mutations,'Journal of Infectious
Diseased 69:722-729, 1994.

Shiramizu, B., Herndier, B., and McGrath,
M., “Identification of a Common Clonal Hu-
man Immunodeficiency Virus Integration
Site in Human Immunodeficiency Virus-
Associated Lymphomas,Cancer Research
54:2069-2072, 1994.

Simmonds, P., et al., “Analysis of Sequence
Diversity in Hypervariable Regions of the Ex-
ternal Glycoprotein of Human Immunodefi-
ciency Virus Type 1,"Journal of Virology
64:5840-5850, 1990.

Tan, W., et al., “Cotransfection of HIV-1 Mo-
lecular Clones with Restricted Cell Tropism
May Yield Progeny with Altered Phenotype,”
AIDS Research and Human Retroviruses
9:321-329, 1993.



Appendix A A Technical Review of the Evidence for Adverse Reactions to HIV Vaccines | 171

60. Tersmette, M., et al., “Differential Syncy- 63. Watanabe, M., et al., “Immunization of Simi-

61.

62.

tium-Inducing Capacity of Human Immuno-

deficiency Virus Isolates: Frequent Detection
of Syncytium-inducing Isolates in Patients
with Acquired Immunodeficiency Syndrome

(AIDS) and AIDS-related ComplexJournal

of Virology62:2026-2032, 1988. 64.

Wang, H., et al., “Human Monoclonal and
Polyclonal Anti-human Immunodeficiency
Virus-1 Antibodies Share a Common Clono-
typic Specificity,” European Journal of Im-

munology22:1749-1755, 1992. 65.

Ward, B.J., and Griffin, D.E., “Changes in
Cytokine Production After Measles Virus
Vaccination: Predominant Production of IL-4
Suggests Induction of a TH2 Response,”
Clinical Immunology and Immunopathology
67:171-177, 1993.

an Immunodeficiency Virus Infected Rhesus
Monkeys with Soluble Human CD4 Elicits an
Antiviral Response.,Proceedings of the Na-
tional Academy of Science US8:4616-
4620, 1991.

Zhang, L.Q., etal., “Selection for Specific Se-
guences in the External Envelope Protein of
Human Immunodeficiency Virus Type 1
Upon Primary Infection,Journal of Virology
67:3345-3356, 1993.

Zhu, T., et al., “Genotypic and Phenotypic
Characterization of HIV-1 in Patients with
Primary Infection,”Science261:1179-1181.
1993.



Arthur J. Ammann
Pediatric AIDS Foundation
Novato, CA

Larry Arthur

Program Resources Incorporated

Frederick, MD

Alberto Avendano

National Association of People
with AIDS

Washington, DC

Nancy K. Bannon
American Medical Association
Chicago, IL

Lewellys F. Barker

Division of AIDS

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD

Ronald Bayer

School of Public Health
Columbia University
New York, NY

Appendix B
Acknowledgments

David Beier
Genentech, Inc.
Washington, DC

Robert Belshi

Infectious Diseases Division

St. Louis University Health
Sciences Center

St. Louis, MO

David Benor

Office of the General Counsel

U.S. Department of Health and
Human Services

Rockville, MD

Raoul E. Benveniste
Division of Cancer Etiology
National Cancer Institute
National Institutes of Health
Bethesda, MD

Robert C. Bollinger

Division of Infectious Diseases
School of Medicine

Johns Hopkins University
Baltimore, MD

B

Dani P. Bolognesi

Department of Surgery

Duke University Medical Center
Durham, NC

Randall Bovbjerg
The Urban Institute
Washington, DC

Kenneth Bridbord
International Studies Branch
Fogarty International Center
National Institutes of Health
Bethesda, MD

Baruch Brody

Center for Ethics

Baylor College of Medicine
Houston, TX

Colonel Donald S. Burke

Division of Retrovirology

Walter Reed Army Institute of
Research

Rockville, MD

1173



174| Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

Margaret A. Chesney

Prevention Sciences Group

University of California at
San Francisco

San Francisco, CA

Thomas Christoffel

School of Public Health
University of lllinois at Chicago
Chicago, IL

Mary Lou Clements

School of Hygiene and Public
Health

Johns Hopkins University

Baltimore, MD

John Coffin

Department of Molecular
Biology and Microbiology

School of Medicine

Tufts University

Boston, MA

James D. Cross

The Travelers Insurance
Company

Hartford, CT

John G. Curd
Genentech, Inc.
South San Francisco, CA

James Curran

Division of HIV/AIDS

National Center for Infectious
Diseases

Centers for Disease Control and
Prevention

Atlanta, GA

Suzanne Dandoy
Virginia Department of Health
Richmond, VA

Paul De Stefano
Pennie & Edmunds
Menlo Park, CA

Abby P. Dilley
The Keystone Center
Washington, DC

Linda Distlerath
Merck & Company, Inc.
Whitehouse Station, NJ

Lynda Doll

Division of HIV/AIDS

National Center for Infectious
Diseases

Centers for Disease Control and
Prevention

Atlanta, GA

Gordon Douglas

Merck Vaccine Division
Merck & Company, Inc.
Whitehouse Station, NJ

Gary B. Ebbert
Connaught Laboratories Inc.
Swiftwater, PA

Emilio Emini

Research Laboratories
Merck & Company, Inc.
West Point, PA

Patricia Fast

Division of AIDS

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD

Genoveffa Franchini
Division of Cancer Etiology
National Cancer Institute
National Institutes of Health
Bethesda, MD

Donna Freeman

Division of Antiviral Drugs

Center for Drug Evaluation and
Research

Food and Drug Administration

Rockville, MD

L. Patrick Gage
Genetics Institute, Inc.
Cambridge, MA

Murray B. Gardner

Department of Pathology
School of Medicine

University of California at Davis
Davis, CA

Helene Gayle

Office of the Director

Centers for Disease Control and
Prevention

Washington, DC

Karen L. Goldenthal

Office of Vaccine Research and
Review

Division of Vaccines and Related
Products Application

Food and Drug Administration

Rockville, MD

Allan L. Goldstein

Department of Biochemistry and
Molecular Biology

George Washington University
Medical Center

Washington, DC

Barney S. Graham

Department of Infectious
Diseases

School of Medicine

Vanderbilt University

Nashville, TN



Olga A. Grinstead

Preventive Sciences Group

University of California at
San Francisco

San Francisco, CA

Ronald W. Hansen
School of Business
Administration
University of Rochester
Rochester, NY

Deborah Harnesberger
Wunder, Diefenderfer
Washington, DC

Leslie Hardy
Institute of Medicine
Washington, DC

John Hoff
Swidler and Berlin
Washington, DC

Harold Jaffe

National Center for Infectious
Diseases

Centers for Disease Control and
Prevention

Atlanta, GA

Michael Jacobs
School of Law
DePaul University
Chicago, IL

Edward Kantongole-Mbidde
Uganda Cancer Institute
Kampala, Uganda

Ted Kirsch
Wyeth-Ayerst Laboratories
Radnor, PA

Appendix B Acknowledgments | 175

Wayne C. Koff
United Biomedical, Inc.
Hauppauge, NY

Peter Lamptey

The AIDS Project

Family Health International
Arlington, VA

Jeffrey Laurence

Department of Medicine

The New York Hospital-Cornell
Medical Center

New York, NY

Carol Levine
The Orphan Project
New York, NY

Robert J. Levine

Department of Internal Medicine
School of Medicine

Yale University

New Haven, CT

Peter Lurie

Institute for Health Policy
Studies

Center for AIDS Prevention
Studies

University of California at San
Francisco

San Francisco, CA

Mary Lyons
MicroGeneSys, Inc.
Meriden, CT

William Lyons
Ciba-Geigy Corporation
Washington, DC

Jonathan Mann

Center for Health and Human
Rights

Harvard University

Cambridge, MA

Bonnie J. Mathieson

Division of AIDS

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD

Captain Douglas L. Mayers

Division of Retrovirology

Walter Reed Army Institute of
Research

Rockville, MD

Janet W. McGrath

Department of Anthropology
Case Western Reserve University
Cleveland, OH

Richard P. McGuire
Merck & Company Inc.
Whitehouse Station, NJ

Lieutenant Colonel John McNeil

HIV Prevention Program

Walter Reed Army Institute of
Research

Rockville, MD

Donald N. Medearis

Children’s Service
Massachusetts General Hospital
Cambridge, MA

Peter Nara

National Cancer Institute
National Institutes of Health
Frederick, MD

Phillip Nieburg

Division of HIV/AIDS

National Center for Infectious
Diseases

Centers for Disease Control and
Prevention

Atlanta, GA



176 | Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

Jeffrey O’Connell
School of Law
University of Virginia
Charlottesville, VA

June E. Oshorn

School of Public Health
University of Michigan
Ann Arbor, Ml

Jean W. Pape

Cornell University Medical
College,

New York, NY

and Medical School of Haiti

Port Au Prince, Haiti

Paul Parkman
Parkman Associates
Kensington, MD

William Paul

Office of AIDS Research
National Institutes of Health
Bethesda, MD

Sallie Perryman

AIDS Institute

New York State Department of
Health

New York, NY

John C. Petricciani
Genetics Institute
Cambridge, MA

Jane Pitt

Department of Pediatrics

College of Physicians and
Surgeons

Columbia University

New York, NY

Philip A. Pizzo

National Cancer Institute
National Institutes of Health
Bethesda, MD

Stanley A. Plotkin

Pasteur-Merieux Serums and
Vaccines

Marnes-La Coquette, France

Joan Porter

Office for Protection from
Research Risks

National Institutes of Health

Bethesda, MD

Moses Pounds

Office of Science and
Epidemiology

Bureau of Health Resources
Development

Health Resources and Services
Administration

Rockville, MD

Albert T. Profy
Procept, Inc.
Cambridge, MA

William Randolph
Bethesda, MD

Richard Reisberg

Office of General Counsel

Public Health Division

Department of Health and
Human Services

Rockville, MD

Jerry M. Rice

Division of Cancer Etiology
National Cancer Institute
National Institutes of Health
Bethesda, MD

H. Alexander Robinson
American Civil Liberties Union
Washington, DC

Helen Rodriguez-Trias
Brookdale, CA

Martin Rose
Alpha 1 Biomedicals, Inc.
Bethesda, MD

Philip Russell

School of Hygiene and Public
Health

Johns Hopkins University

Baltimore, MD

Gerald Schochetman

Division of HIV/AIDS

National Center for Infectious
Diseases

Centers for Disease Control and
Prevention

Atlanta, GA

Teresa Schwartz

School of Law

George Washington University
Washington, DC

Belinda Seto

Office of Extramural Research
National Institutes of Health
Bethesda, MD

Amy R. Sheon

Division of AIDS

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD

Merrill Singer
Hispanic Health Council
Hartford, CT



Jane E. Sisk

School of Public Health
Columbia University
New York, NY

Herbert B. Slade

Rhone-Poulenc Rorer Central
Research

Children’s Hospital of
Philadelphia

Collegeville, PA

William Snow
ACT UP Golden Gate
San Francisco, CA

Joy Stevens

Office of Legislative Affairs
Food and Drug Administration
Rockville, MD

Jeff Stryker

Center for AIDS Prevention
Studies

University of California at San
Francisco

San Francisco, CA

Jeremy Sugarman

Division of General Internal
Medicine

Duke University Medical Center

Durham, NC

Appendix B Acknowledgments | 177

Martin Teicher
Ciba-Geigy Corporation
Ardsley, NY

Eugene A. Timm
Rochester Hills, Ml

Ramon A. Torres

St. Vincent Hospital and Medical
Center

New York, NY

Beth L. P. Ungar

Vaccine Trials and Epidemiology
Branch

National Institute of Allergy and
Infectious Diseases

National Institutes of Health

Bethesda, MD

Robert Vasquz-Pacheco

The National Latino/a Lesbian &
Gay Organization

Washington, DC

David Vlahov

School of Hygiene and Public
Health

Johns Hopkins University

Baltimore, MD

Paul A. Volberding

AIDS Program and Department
of Clinical Oncology

San Francisco General Hospital

San Francisco, CA

Franklin Volvovitz
MicroGeneSys, Inc.
Meriden, CT

Catherine M. Wilfert
Department of Pediatrics

Duke University Medical Center
Durham, NC

Ann Wion

Office of the General Counsel

U.S. Department of Health and
Human Services

Rockville, MD

Kathryn Zoon

Center for Biologics, Evaluation,
and Research

Food and Drug Administration

Bethesda, MD



ABBREVIATIONS

ADR
AIDS
ALl
ARAC

AVCTN
AVEU
AVEG

AZT
CDC

CIOMS

CTL
DAIDS
DES
DHHS

DNA
DOD
DTP
ELISA
EIA
FDA

GPA

alternative dispute resolution
acquired immunodeficiency syndrome
American Law Institute

AIDS Research Advisory Committee
(NIAID)

AIDS Vaccine Clinical Trials Network
AIDS Vaccine Evaluation Unit (NIH)
AIDS Vaccine Evaulation Group
(NIH)

Zidovudine

Centers for Disease Control and
Prevention, (PHS)

Council for International
Organizations of Medical Sciences
cytotoxic T lymphocytes

Division of AIDS (NIAID)
diethylstilbestrol

U.S. Department of Health and Human
Services

deoxyribonucleic acid

U.S. Department of Defense
diphtheria, tetanus, and pertussis
enzyme-linked immunosorbent assay
enzyme immunoassay

Food and Drug Administration, U.S.
(PHS)

Global Programme on AIDS (WHO)

HAV
HBV
Hib
HIV
HIV-1
HIV-2
HIVIG

HIVNET
IND
IOM

IPV
NCI
NIAID

NIH
OIG

OoPV
PAHO
PCR
PHS
R&D
RNA
SIvV
UNICEF

WHO

References
and
Glossary

hepatitis A virus

hepatitis B virus

Haemophilus influenzeype B

human immunodeficiency virus
human immunodeficiency virus, type 1
human immunodeficiency virus, type 2
human immunodeficiency virus
immune globulin

HIV Trial Network (NIH)
investigational new drug

Institute of Medicine

injected polio vaccine

National Cancer Institute (NIH)
National Institute of Allergy and
Infectious Diseases (NIH)

National Institutes of Health, (PHS)
Office of the Inspector General
(DHHS)

oral polio vaccine

Pan American Health Organization
polymerase chain reaction

Public Health Service (DHHS)
research and development
ribonucleic acid

simian immunodeficiency virus
United Nations Children’s Emergency
Fund

World Health Organization

| 179



180 | Adverse Reactions to HIV Vaccines: Medical, Ethical, and Legal Issues

GLOSSARY such as from an insect bite or vaccine injection. It can
Lo - be manifested as either a localized response (an aller-
Acquired immunodeficiency syndrome . . .
gic attack) or as an extreme and generalized reaction
seeAIDS (anaphylactic shock) in which difficult breathing, pal-
Adenovirus lor, hypotension, loss of consciousness, and possibly
Any of a group of DNA-containing viruses originally heart failure may result if untreated. Anaphylaxis is
identified in human adenoid tissue, causing respiratobas not been observed with HIV vaccine candidates
ry diseases, and including some capable of inducingtudied.
malignant tumors in experimental animals. See als‘?-\nnuity

virus, compareeovirusandretrovirus A set sum is paid at maturity,

Antibiotic

A chemical substance that is administered to inhibit
e growth of bacterial and fungal infections in hu-

mans or animals. Examples are penicillin, tetracyc-

line, erythromycin, and cephalosporins.

Adjuvant

A substance or treatment given in conjunction with
another treatment. In immunology, a substance, su
as alum, added to a vaccine which non-specifically en
hances its antigenicity.

ADR

. . . Antibody
See #ernative dispute resolution A blood protein (immunoglobulin) produced by B
AIDS (acquired immunodeficiency syndrome) lymphocytes, a type of white blood cell, in response to

A disease caused by infection with HIV (human im-the introduction of a specific antigen (e.g., vaccine an-
munodeficiency virus) and characterized by impairedigen, invading bacteria, incompatible red blood cells,
immune function. The primary defect in AIDS is an inhaled pollen grains, or foreign tissue grafts). Once
acquired, persistent, quantitative functional depresProduced, the antibody has the ability to combine, a
sion within the T4 subset of lymphocytes. This depresProcess called neutralization with the specific antigen
sion often leads to infections caused by microorganthat stimulated antibody production, and thereby ren-
isms that usually do not produce infections inder the antigen harmless. This reaction to foreign sub-
individuals with normal immunity. HIV infection can Stances is part of the immune response. The produc-
be transmitted from one infected individual to anothertion of neutralizing antibody is one important
by means that include the sharing of contaminated, inPiological measure of vaccine protection.
f[ravenous net_adles_ and engaging in unprotected Sexu@bpeasement
intercourse (|.§e.,. mtercou.rse without condoms), a%ssuaging the victim's desire for vengeance through
well as transmission from infected mother to newborrb ;

. > ompensation.
(vertical transmission).
. . . Antigen
Alternative dispute resolution (ADR) A substance that elicits an immune response. Vaccine

A process outside the judicial system for resolving Ie'antigen is protein, derived from a microbe, which can

gal claims. Decisions are made by dispute resolutiori}1duce a protective immune response when adminis-
professionals. ADR can be binding or nonbinding. Se(:t-ered to a recipient

arbitration.
. . Arbitration

Amino acid . . L _

- . A form of alternative dispute resolution in which the
Any of a group of 20 molecules that'Jom togethe'r ,'nparties agree to have one or more trained arbitrators
various comblrjatlons ‘O.fom? protems_. A Protein’s hoar the evidence of the case and make a determina-
sh_ape,_propertles, and b|_o_log|cal funct|on_s are de_ter~|0n on liability or damages. The rules of evidence and
mined In part by the specific sequence of its constitug o procedural matters may often be specified by the
ent amino acids. parties. There are two types of arbitration: binding and
Anaphylaxis nonbinding. In binding arbitration the arbitration deci-
An uncommon potentially life-threatening allergic Sion is subject to every limited judicial review. If ar-
reaction that occurs immediately (within minutes) fol- bitration is nonbinding, the parties may proceed to
lowing exposure to a previously encountered antigent,rial if they are not satisfied with the outcome of the
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arbitration. Some states require paries to submit 8 lymphocytes (or B cells)
claim to nonbinding arbitration before trial. An immune lymphocyte that can produce antibody in
response to an antigen. B indicates its bone marrow

Assumption of risk in. Sed hocvt
A person is aware of risks of harm inherent in a deciO" 19N Seeymphocyte

sion, and accepts responsibility for the consequence®eneficence
of the decision. Mercy, kindness, or charity. In ethics, it is the principle
that one has a duty to confer benefits or to help others

Attenuated vaccine | e .
go further their legitimate interests.

A vaccine derived from pathogenic organisms that ha
been altered or weakened so that it is incapable of pr@®&eyond a reasonable doubt

ducing disease, but still capable of causing an inappag standard of evidence typically used in criminal
ent infection and inducing immunity. cases, that means fully satisfied, entirely convinced,
satisfied to a moral certainty; and phrase is the equiva-

Attorney fee limits . : :
y lent of the words clear, precise, and indubitable.

Legislation that either limits a plaintiff's attorney fees
to a set percentage of the award or allows for court reBiologics

view of the proposed fee and approval of what it conDrug products made from living organisms and their
siders to be a “reasonable fee.” products, including viruses, serums, vaccines, anti-

. gens, antitoxins, allergenic, or analogous products.
Autoantibody

An antibody that is formed by an individual against theBiotechnology

individual’s own tissues. Semtibody Commercial techniques that use living organisms or
substances from those organisms to make or modify a
Autoimmune product for use in medicine and industry. Biotechnolo-

Referring to an abberent response of the immune sygy includes the use of novel biological techniques
tem directed against an individual’s own tissues, arsuch as recombinant DNA and cell fusion.
abnormal reaction (the immune system is designed tg . .
SN : ; linded trial
respond to foreign tissue) believed to contribute to ab

number of chronic diseases (e.g., rheumatoid arthritis;, linical trial in which the investigator and/or th? Sub-
ects are not made aware of whether the subject has

diabetes mellitus type ). Some traditional vaccineéb ianed to the treat i :
may cause diseate by this mechanism een assigned o the freatment group or a comparison
group. In a single-blind trial, only the investigator

Autonomous choice knows to which group the subject has been assigned.
Refers to an individual's ability to independently /N @ double-blind trial, both the investigator and the
make choices in his or her own interests. subject are not aware of which group the subject has
been assigned. The investigator and/or the subject is
Avirulent kept unaware of which group the subject has been as-

Lacking virulence (the ability to produce a significant signed in order to minimize bias.
infection or disease); used to refer to mutant strains Oélood cells

ordinarily pathogenic organisms, Cells found in whole blood, including red blood cells

Awarding costs, expenses, and fees (erythrocytes) and various types of white blood cells

Statutes that provide that the losing party in a frivoloudSUch as granulocytes, monocytes, and lymphocytes).

suit may be required to pay the other party’s reasong|ood plasma
able attorney and expert witness fees and court cost§eeplasma
These provisions are designed to deter the pursuit of

frivolous medical injury claims. Blood serum
AZT The clear liquid that separates from blood after the red

) _ blood cells, fibrin, and clotting factors are removed by
SeeZidovudine centrifugation or vigorous stirring.
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Blood cytes, cytotoxic T lymphocytes) that directly and non-
A liquid (plasma) containing red blood cells (erythro- specifically destroys infected cells and other foreign
cytes), white blood cells (leukocytes), and plateletgnaterial. Comparbumoral immunity
(thrombocytes) that circulates through the heart, arterChaIIenge
ies, veins, and capillaries, carrying oxygen and nutri- . - . .
: ) 0 In immunology, administration of an antigen to assess
ents to body tissues, removing carbon dioxide and oth; . . . . .
. he state of immunity. In vaccine testing, a vaccinated
er wastes, transferring hormonal messages between . : . . .
. ~animal or person is challenged with an infectious
organs, carrying substances that prevent excessive . . X
: . ; . agent or antigen to determine whether the vaccine has
bleeding and protect injury sites with clots, and trans- ; , - L
. Lo g S . increased the animal or person'’s ability to fight infec-
porting antibodies and infection-fighting cells to S'testion
of infection. :
Children’s Vaccine Initiative

Caps on damages . . ) .
e SeeNational Vaccine Injury Compensation Program
Legislative limits on the amount of money that can be

awarded to the plaintiff for economic or noneconomicClade

damages in a personal injury claim, such as medicak major subgroup of viral strains; for HIV, at least five
malpractice or product liability. The limit is imposed clades have been identified. Clade B is predominant in
regardless of the actual amount of economic and northe Americas and Western Europe.

economic damages. .
g Claimant

Cause-based compensation Person who is requesting compensation for injury.
A system of compensation where one’s entitlement t

compensation for injury depends on its cause. %Iassm prophylactic vaccination

Vaccination of uninfected individuals to prevent in-

CDH-receptor fection or disease. Compasecond order prophylac-
The target receptor for HIV infection. tic vaccination
CD4* binding site Clear and convincing proof

Domain on the HIV-1 envelope protein that attaches t®roof beyond a reasonable (i.e., well founded) doubt.

the CD4 cell receptor. Se€D4* cell. - .
Clinical trial

CD4* cell Experimental research in which preventive, diagnos-
A type of helper T lymphocyte that bears Cigdep- tic, or therapeutic agents, devices, regimes, and proce-
tors on its surface. The CD4ell is a target for HIV  dures are given to human subjects under controlled
infection. The virus binds to the CD4 receptor in theconditions in order to define their safety and effective-

process of cell entry. ness. In a randomized clinical trial, subjects are as-
CD8* cell signed at random to one or more treatment groups or to
a control group that is given a placebo or a comparison

A type of cytotoxic T lymphocyte that bears CD8 re-
ceptors on its surface; CH8&mphocytes are able to
lyse infected cells that are otherwise hidden from antiCollateral source offsets

body. Seeytotoxic T lymphocytes Reduce the amount of awards to the plaintiffs by pro-
hibiting plaintiffs from collecting payment for insured
losses, such as medical expenses.

treatment. Sephase |, Il, Ill, and IV studies

Cell-mediated immunity

Immune protection provided by a network of white
blood cells in the blood and tissues; immune protecCompensation

tion provided directly by the direct action of immune In personal injury, refers to replacing a victim’s losses.

cells, without the intermediation of antibodies.
Compensatory damages

Cell-mediated immunity In personal injury, refers to money awarded to the
Immunity resulting from an increase of activity by liv- plaintiff to compensate the plaintiff for losses incurred
ing cells in the blood and other tissues (e.g., T lymphoas a result of an injury.
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Compensatory justice CTL

Principle of fairness in compensation for harms. See cytotoxic T lymphocytes.

Confidentiality (of the physician/patient Cyclophilins

relationship) Proteins that function in immune modulation; acted on

The state or quality of being confidential, that is in-by Cyclosporin A, a potent immunosuppressant drug.
tended to be held in confidence or kept secret. Courté .

X . L - Cytokines
and legislatures have established a phy3|(:|an-pat|er’1\ﬁy

privilege to protect the confidentiality of communica- tﬁﬁcséziifﬁﬁrgrgserroToﬂ:téh:;uzﬁg(:ttogé?]g;hafer
tions between physicians and their patients and hav%ften thou Kt of as shyoFr)t—ran o hormoﬁeyaccom lish-
established similar privileges to ensure the confiden: 9 9 ' P

tiality of communications between other types of"Y cell to cell communications.

health care providers and their patients or clients.  Cytotoxic T lymphocytes (CTL)

Contingency fee T lymphocyte characteri;ed by its ability to recognize
and destroy cells producing HIV-1; s€®8" lympho-

Legal fees that are dependent on the plaintiff’s recov&ytes

ery.
Contract i?lclrfrzw?tl)lctlc:? g:‘nl-?l)v replication by interfering with vi
:[Ai\elsgally binding agreement between two or more Paal DNA synthesis, indicated in combination with Zi-

dovudine, is used in patients with advanced HIV infec-
Contractors tion and immunosuppression.
A person entering a contract, often seen as a busine&al (didanosine)

sperson striking & bargain. As long as the bargaining\n inhibitor of the replication of HIV, used in HIV in-

process is fair, contractors may be entitled to no mor? cted patients who are intolerant or nonresponsive to
than what they bargained for, and may be seen as seeZE P P

ing an unfair advantage if they later demand more. |dpvud|ne. Also known by its brand name Videx
(Bristol-Myers).

Control group Damages

In a randomized clinical trial, the group receiving no - e .
group 9 In personal injury litigation, refers to money that is

treatment or some treatment with which the group reEiwarded by the court to the plaintiff for injuries for
ceiving experimental treatment is compared. The Con\7vhich the dyefendant is leqall F;es onsible I
trol treatment is generally a standard treatment, a pla- gally resp '

cebo, or no treatment. Compangerimental group Defendant
Core antigens In personal injury litigation, refers to the party that is

Proteins that make up the internal structure or core of %Ileged to be responsible for the injury.

virus. The core proteins of HIV are the products of theDenaturation

genegagandpol. Compareenvelope antigens The separation of double-stranded DNA into its single

strands or of protein into its constituent peptides

through treatment with chemicals, heat, or extremes of
PH‘ Denaturation also results in loss or reduction of

the biological properties of the substance.

Cross-protection

The ability of immunization for one strain of virus to
provide protection against infection against anothe
strain of virus.

Cross-reactivity Deoxyribonucleic acid

The property of an organism to be able to provoke ar’(i;eeD'\lA

immunological reaction against a different organism.Design defect

The tuberculosis vaccine BCG, for example, is an atteywhen an object is lacking in some particular that is es-
nuated strain d¥lycobacterium boviéa bovine tuber-  sential to its completeness, rendering it not fit for the
culosis) that provokes the immune reaction agaihst purpose for which it was sold and used. A design is de-
tuberculosisthe cause of human tuberculosis. fective if the product could have been developed so as
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to reduce its inherent danger to the user without signifbistributive justice
icantly decreasing its effectiveness. Fairness in the distribution of benefits and burdens
among members of society.

Deterrence
The creation of disincentives for socially undesirableDNA
activities. (deoxyribonucleic acid) The genetic material of most

Developmental risk living things (exceptions _mclude some _RNA viruses,
. . . . such as HIV) that determines the hereditary character-
The danger or hazard of incurring financial losses .. L . o
. i Istics by directing protein synthesis in the cells. DNA
through litigious action resultant from research, de- )
i : is composed of two strands of nucleotide bases that are
velopment, and trials of a vaccine. ; :
linked and wound around each other to form a spiral-
Diagnostic test shaped molecule. CompaR&A
A medical test administered to those asymptomat"bouble-jeopardized CD4* T cells

but high-risk individuals identified by a screening teSt’\/accine-activated CDAT cells with specificity for

E;Iastieitsusredst%dtir;rt]l;y ?sniaus;(;fcz\l?gc;gggqghyshw One theoretical risk is that vaccination may facil-
9 ymp ' pap itate HIV infection by “activating” CD4 T cells. Ac-

screening test tive CD4' T cells are better hosts for HIV entry, in-
Diethylstilbestrol (DES) tegration, and replication. In addition, CD# cells
A white, crystalline, synthetic non-steroidal estrogenactivated by HIV vaccine will search for HIV-infected
having estrogenic activity similar to but greater thancells to bind to, increasing the rate of dissemination of
that of estrone. Diethylstilbestrol is one of severalHIV infection among CD4T cells.
drugs that have been withdrawn from the market in th%T :

. i vaccine
United States because of adverse reactions.

Diphtheria
An acute infectious disease affecting primarily theDTP vaccine
membranes of the nose, throat, or larynx, characteiSeediphtheria, tetanus, pertussis vaccine

Combined vaccine against diphtheria and tetanus.

ﬁ/lconomlc damages
and aphonia and respiratory obstruction in the laryn; .onetary damages that. compensa_te the plaintiff for
) . . o his or her actual economic losses—i.e., past and future
geal form; caused by the toxigenic gram-positive ba-_~ . S
. . . . medical expenses, lost wages, rehabilitation expenses,
cillus Corynebacterium diphtheriae ;
and other tangible losses.
Diphtheria, tetanus, pertussis (DTP) vaccine . -
o : ., _Economic efficiency
A combination vaccine composed of two toxoids . : . -
. : . . The state in which the greatest direct and indirect
(diphtheria and tetanus) and one inactivated whole-

. : . ains (benefits) are derived from the resources ex-
cell bacterial vaccine (pertussis). Included amon : S

X . . ended (costs) to achieve a stated objective.
vaccines recommended in childhood.

Disability insurance Effectlvenes§ )

. . Same as efficacy (see below) except that it refers to
Insurance that provides payments to insured peoplg " R :

; ...average or actual conditions of use.” Compdfie

should they be unable to work due to physical or men-_
tal incapacitation. y
Efficacy
The probability of benefit to individuals in a defined

Population from a medical technology applied for a

combination thereof) of the body that is manifested b)glven medical problem under ideal conditions of use.

. . ’Efficacy is generally evaluated in controlled trials of

a characteristic set of symptoms and signs whose etiol- . o
. an experimental therapy and a control condition.
ogy, pathology, and prognosis may be known or un- :
Known Compare teeffectiveness

Disease
Any deviation from or interruption of the normal
structure or function of any part, organ, or system (o
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Efficiency Erythrocytes

Seeeconomic efficiency Red blood cells. These cells contain hemoglobin and

Encephalitis are adapted for the transport of oxygen in the blood.

Inflammation of the brain. Excise tax

E A tax imposed on the performance of an act, the en-
ncephalopathy

; . . aging in an occupation, or the enjoyment of a privi-
Any degenerative disease of the brain. %g% g P 1oy P
Endogenous retroviruses Experimental group

Genes present in the hO.St genome that COdPT for retro ki a randomized clinical trial, the group receiving the
ruses. One theoretical risk is that HIV vaccines coul

: ) i . reatment being evaluated for safety and efficacy.
activate latent disease-causing retroviruses present in

the host genome. Federal Tort Claims Act (FTCA)

Enacted in 1946 (28 U.S.C.A. sec. 1346(b)(Supp.
1988)), the FTCA allows an injured party to sue the
U.S. government.

env gene
Gene coding for HI\envenvelope protein.

Envelope (env) antigens forum non conveniens

Proteins that consti';ute the envelope or surface of aV{otion to dismiss a case brought by foreign plaintiffs
rus. For .HIV' these include the gp 160, gp 120, and 9t U.S. courts on the basis that a more suitable alterna-
41 proteins. Compareore antigens tive forum exists (usually the home country of the vic-
Enzyme immunoassay (EIA) tim, or the place where the injury occurred).

An assay based on antigen-antibody interactionsg;,,q

which uses enzymes to measure the reaction. An intentional perversion of truth for the purpose of

Enzyme-linked immunosorbent assay (ELISA) inducing another in reliance upon it to part with some
A type of enzyme immunoassay for determining thevaluable thing belonging to him or to surrender a legal
amount of protein or other antigen in a given sampldight.

by means of an enzyme-catalyzed color change. ELIr g6 virus

SA is used as a screening test to detect the presenc - :

antibodies to HIV in human sera. ELISA tests that aree\ﬁJus that resides outside of cells.

positive for HIV are confirmed by the Western blot gag gene

test. Se@nzyme immunoassay A gene that codes for HIV structural core (internal)

Enzymes proteins p18, p24, and p15. Sere antigens

Proteins that are produced by living cells and thafsene
mediate and promote the chemical processes of lif¢he basic unit of genetic information. Each gene

without themselves being altered or destroyed. codes for a specific antigen.

Episome Genome

The genome of a virus that remains free in the nucleughe total genetic information or collection of genes in
of the host cell. Compargovirus an organism, composed of RNA or DNA subunits.
Epitope gp 120

A structural part of an antigen that is responsible for ar\n HIV surface glycoprotein that bears the principle
antibody response against that antigen. Also known astes for induction of neutralizing antibody and bind-
an “antigenic determinant.” ing to the host CD4 receptor. These are sites where

. vaccine-induced antibody can block viral replication.
Equity

The concept of fairness or justice.
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gp 160 vaccination program and the U.S. childhood vaccina-
A membrane-bound surface glycoprotein that projectéion program. Compar@dividual immunity.
through the virus envelope surface. Also termed “enHeroes

velope orenvprotein, the gp160 protein is comprised Willing volunteers who assume risks in order to ac-
of an external portion (gp120) protein, and a trans-

membrane region (gp 41 protein). complish a goal, ordinarily for someone else’s sake.
HIV-1

Human immunodeficiency virus, type 1; a virus found
f',]nemost of the world that causes the immune deficien-
cy leading to AIDS; a member of the retrovirus sub-
family that includes HIV-2 and SIV.

Gross negligence

The intentional failure to perform a manifest duty in
reckless disregard of the consequences as affecting t
life or property of another.

Haemophilus influenzae type b (Hib)

IV-2

A parasitic bacterium that occurs in an encapsulate . - . . .

. . . uman immunodeficiency virus, type 2; a retrovirus

form. In children and debilitated older adults, infec- . . 7 . )

. . L . that is found in West Africa; in the same virus subfami-
tion may result in destructive inflammation of the lar-

ynx, trachea, and bronchi, and may also cause sutl}f as HIv-1 and SIV.
acute bacterial endocarditis and purulent meningitisHIV
Immunization against Hib is available through in- Seehuman immunodeficiency virus

oculation with antiHaemophilus influenzaserum. .
P HIV-related diseases

Haemophilus influenzae type B (Hib) vaccine Diseases that occur more frequently in persons who
Vaccine included among those recommended in childare infected with the human immunodeficiency virus
hood. Seédaemophilus influenzaype b. (HIV).

Hepatitis A Horizontal justice

Viral hepatitis, type A. An acute inflammation of the The concept that similarly situated individuals should
liver caused by infection with hepatitis A virus, which be treated in a like manner.

is transmitted by fecal contamination of food or WaterHost
(e.g., through infected people handling food), or ~~ )

through parenteral infection (by contaminated needlel! Virology, the organism used for growth and repro-
or administration of blood products). Formerly known duction of viruses.

as “infectious hepatitis.” Human immunodeficiency virus (HIV)
Hepatitis B A retrovirus that is the etiologic agent of AIDS and

Viral hepatitis, type B. An acute inflammation of the whose infection has been associated with depression

liver caused by infection with hepatitis B virus, which ©f the immune system and various opportunistic dis-

is transmitted mainly by sexual contact, parenteral exeases. HIV infects and disables the CD4+ subset of T

posure (contaminated needles or administration ofMPhocytes, which are key elements of the immune

blood products), and from carrier mother to baby. IrSYStém. SealDS

some cases, infection may be severe and result in pretumoral immunity

longed iliness, destruction of liver cells, cirrhosis, andimmunity associated with antibodies that circulate in
death. Formerly known as “serum hepatitis.” the blood.

Hero_l immunity _ _ _ Hypersensitivity
Resistance of a population to spread of infection. Vacm immunology, a state of heightened reactivity to a

cines can induce herd immunity by decreasing thgyreviously encountered antigen; may cause mild aller-
transmission of infection among members of the popyy or severe anaphylactic shock.

ulation. The immunity to infection of some members o

of the population may reduce the likelihood of spreaddiotype (or idiotope)

of infection to other members of the popu|ati0n, in-An antigenic determinant SpeCiﬁC for an individual
cluding spread to members who are not immune. Modmmunoglobulin molecule; idiotypes are regions near
els for herd immunity include the worldwide smallpox the antigen binding site of an antibody that act as anti-
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gens themselves by stimulating the production of anti-
bodies. the baby from the mother during pregnancy; acquired
immunity may be active (resulting from either pre-

Immediate post-exposure vaccination . . .
Vaccination of individuals immediately after infection vious exposure to the disease-causing agent or vac-
y cination) or passive (resulting from the injection of

to prevent the infection fr(_)m be_coming perman_ently reformed antibodies derived from an individual al-
estapl!shed. An example is rab|e§ vaccine, which i eady immune to a particular antigen).

administered immediately after being bitten by a ra-
bies-infected animal. Immunization

The deliberate introduction of an antigenic substance
(vaccination, or active immunization) or antibodies
(passive immunization) into an individual, with the
aim of inducting immunity or resistance to disease.
Comparevaccination

Immune deficiencies

Any number of disorders, including AIDS, resulting
from a failure or malfunction of the bodily defense
mechanisms, or immune system.

Immunelgnh.ancem.ent , . . Immunocompetence
The faqhtanon of infection and d|sgasel progressionp, @pacity to respond immunologically to an antigen.
by the immune system. One theoretical risk of an HIV -
vaccine is that vaccination may induce the productionmmunodeficient
of antibodies that may facilitate entry of HIV into A defect in the host’s ability to mount an effective im-
phagocytic cells (cells such as macrophages that imnune response.
gest microorganisms or other substances), and therekﬂ)ﬁ .
> ) o . o munogenic
increase dissemination of HIV infection in those cells. .

Able to cause an immune response.

Immune response o

A defensive reaction of the body in response to expoUnmunggen|C|ty _ .

sure to certain substances not recognized as normahe ability to @nerate an immune response in the host.
body components (pathogenic microorganisms, transl'mmunoglobulin

planted tissue, etc.). Immune responses may involvg‘n of a aroup of specific proteins (oroduced by white
the production of antibodies that react with antigen y group P b (0 y

th f f the forei bst ¢ der th Ylood cells) that react to the presence of a foreign anti-
on the surface ot the foreign substances to render e n, react more quickly to a previously encountered

harmless, as well as a variety of physical and chemic ntigen than to a new one, and under normal circum-

responses from other cells of the immune system. stances, do not respond to components of its own body.
Immune system They are found in the blood plasma and lymph and in

The group of organs, specialized cells, and cell prodother body tissues and fluids. There are five basic
ucts that protect the body from harmful microorgan-classes of inmunoglobulins—IgA, IgD, IgE, 19G, and
isms, contribute to allergy and hypersensitivity reac!9M. Seeantibody

tions, are involved in the rejection of transplanted

tissue and organs, and may play a role in the develoér—nmun_omgy . ) .
ment of cancer. The scientific study of the ability of organisms to iden-

tify and attack foreign substances, to distinguish self
Immune from nonself, to form antibodies and antigen-reactive
Protected against disease by innate or acquired resisfmphocytes, and to become hypersensitive to com-
tance to specific foreign or pathogenic substances anon allergens.

organisms. Seienmunit .
9 y Immunopathogenesis

Immunity A process in which the course of a disease is altered or
The condition of being immune, or being protectedaffected by an immune response (either the cellular (T-
against disease by the action of the immune systeneell) or humoral (B-cell) response) or by products of
Immunity may be either innate or acquired; innatean immune reaction, such as the antigen-antibody-
immunity is present from birth having been passed t@omplement complexes deposited in renal glomeruli.
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Immunosuppression fluence the subject’s decision to participate or not par-
Inhibition or suppression of the immunologic re-ticipate in the research, including an explanation of
sponse (e.g., by infection, as in AIDS, or by the adminthe methodology to be used, the availability of alterna-
istration of drugs to prevent rejection of tissue grafts otive therapies, and the prospective subject’s freedom
transplanted organs, or by irradiation or biochemicato withdraw from the experiment at any time, without
agents). prejudice.

Immunosuppressive Informed consent
Pertaining to or inducing the artificial prevention or As applied to clinical care, a patient’s agreement to al-

diminution of the immune response. Seenunosup- low a medical procedure based on full disclosure of
pression the material facts needed to make an informed deci-

imolied ¢ h bili sion. The required elements of disclosure differ from
mpile yvarrantyo merchantability state to state, but generally include the duty of health
An implied contract between seller and purchaser ofgre providers to inform patients of the risks and bene-

consumer goods that the goods meet each of the folys of medical tests or treatments, and to the patient's
lowing: 1) pass without objection in the trade U”derright to refuse medical care.

the contract description; 2) are fit for the ordinary pur-

poses for which such goods are used; 3) are adequatdfistitutional Review Board (IRB)

contained, packaged, and labeled; 4) conform to thé group established by an institution conducting med-
promises or affirmations of fact made on the containeical research to assess the legal, ethical, and scientific
or label. aspects of that research on human subjects. IRB ap-
proval is required by the Department of Health and

Inflgenzg ) . _ Human Services before proposals can receive federal
A viral disease that is characterized by prominent SYSunding. IRBs must review research protocols on a

temic symptoms, such as weakness, fever, and malaqyar basis, but not less than once a year.
aise; usually occurs in epidemics. _
Internal protein

Inwtrgtest . . i Protein found inside the cell.
Experimentation using cells, tissues, or explants

grown in a nutritive medium rather than using living Investigational New Drug (IND) application
animals or human subjects. An application submitted by a sponsor to the Food and
Drug Administration (FDA) before beginning human

Invivo _
Literally, “in the living,” pertaining to a biological testing on an unapproved drug or on an approved drug
for an unapproved use.

process or reaction taking place in a living organism.
In biomedical research, used to describe the experiygint and several liability

ments or processes in whole animals (e.g., mice, ratﬁ‘, rule under which each of the defendants in a tort suit

h”mans)’ ?S opposed to those in a test tube or other €5, e held liable for the total amount of damages, re-
perimental system. gardless of his or her individual responsibility. In other

Individual immunity words, even if a defendant was only 20 percent respon-
A person’s ability to resist infection and disease.Sible, he or she could be held liable for 100 percent
Compareherd immunity damages if other defendants are unable to pay. Several

o states have eliminated joint and several liability so that
Infectivity defendants are liable only in proportion to their re-
The ability or propensity to transmit infection. sponsibility.

Informed consent Jurisdiction

As appllec_l to human research,_ the agreement (_Jf a PYH Jaw, refers to the authority of a court to decide the
son (or his/her legally authorized representative) 1Qase that is before it.

serve as a research subject, in full knowledge of all an-

ticipated risks and benefits of the experiment. In-Justice

formed consent requires that the researcher impart to liability for personal injury, refers to imposing the
the prospective subject any information that might in-costs of injury on the one who causes it.
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Learned intermediary Rule bacteria and other foreign particles; the macrophage is
A manufacturer of prescription drugs or vaccines nee@ne target of HIV infection.
only provide product warnings to the prescribing phy-

sician, not the patient receiving the product. Manufacturing defects

Something other that the product intended by the
Leukocyte manufacturer is produced; the manufacturing process
White blood cells (WBCs), including lymphocytes, fails to conform to the manufacturer’s own specifica-
monocytes, neutrophils, basophils, and eosinophilsions; generally limited to particular units or batches
WBCs are formed in lymph nodes and bone marrovef the product.
and are present in the blood and lymphatic circulation.
Their main function is to protect the body against in-Maternal-fetal HIV transmission
fection and to fight infection when it occurs. Transmission of the human immunodeficiency virus
across the placenta from the mother to the fetus.

Liability

Legal responsibility. Measles, mumps, rubella (MMR) vaccine

Litigation A combina_tion vacci_ne compgs_ed of the threg live, qt-
. . . . . tenuated virus vaccines providing long-term immuni-

g‘];?givnsu't' Legal action, including all proceedings ty against measles, mumps, and rubella; given by in-

jection in a two-dose schedule, usually at 15 months of
Lump sum payment age and again at school entry.
In tort, refers to an award, the entirety of which is to bgga5|es

made in a single payment. A highly contagious viral disease involving primarily

Lymphocytes a hacking cough with steadily mounting fever fol-

Specialized white blood cells involved in one type oflowed by the eruption of red papules on the skin. It is
immune response that does not depend directly on agPread by respiratory contact, primarily airborne drop-
tibody attack (cell-mediated immunity). Lympho- lets of nasal secretions containing the virus.

cytes originate from fetal stem cells and develop in thgicrope

bone marrow. They normally comprise about 25 pery, minute living organism; the term especially applies

cent of the total white blood cell count and increase iR 1,0 <e minute forms of life that are capable of caus-

number in response to infection. The_y oceur in tv_vomg disease in animals and man, including bacteria,
forms: B cells and T cells. B cells, which circulate in

. L ?rotozoa, viruses, and fungi.
an immature form and secrete antibodies that are car-

ried on their surface membranes, search out, identifyylodel

and bind with specific antigens. T cells mature in theA disease in animals used to study an analogous dis-
thymus gland and differentiate into thymocytes whenease in man. SIV infection of chimpanzees and Asian
exposed to an antigen; they divide rapidly and producenonkeys has been used as a model for HIV infection
large numbers of new T cells sensitized to that antigerand disease progression in man.

Lymphoma Molecular biology

A neoplastic disorder of the lymphoid tissue. Malig- The study of biology at the level of individual mole-
nant lymphomas are classified based on their predomeéules, such as proteins and DNA.

nant cell type. B cell ymphomas have predominantlylvIucosa

B-lymphocyte-type cells. : - .
ymphocyte-lyp The thin membrane lining various tubular structures of

Lyse the body, including the colon, small and large intes-
To damage or rupture a cell membrane, allowing théine, mouth, nasal cavity, pharynx, and esophagus.
release of cell contents into the extracellular mediumThe mucosal surfaces of the vagina, anus, and rectum

are common sites of sexual transmission of HIV.
Macrophage

A large, specialized immune cell in the circulation orMucosal immunity
tissues that is an important intermediary in manyimmune protection provided by antibody and immune
stages of the immune response, including engulfingells located in the surface of mucous membranes.
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Mumps variations among traits in populations and differential
An acute, viral infection that produces painful in- reproductive success that selects for certain of those
flammation and swelling of the salivary glands in thetraits; described by Charles Darwin in 1858in the
face and neck; occurs most commonly in school-age@rigin of Species

children. Negligence

Mutation The doing of some act that a person of ordinary pru-
A change in the structure or amount of genetic materidence would not have done under similar circum-

al (DNA, or in RNA viruses, RNA), either by changes stances or failure to do what a person of ordinary pru-
in the base sequence of DNA or RNA, by changes afdence would have done under similar circumstances.
fecting larger portions of a chromosome, or by the los$n product liability law, negligence is conduct by the

or addition of an entire chromosome. Mutations can b&roduct maker that deviates from standards of accept-
induced (e.g., caused by exposure of genetic materidle conduct adhered to by the ordinary manufacturer

to a physical or chemical agent), spontaneous (occhlf similar products and that results in harm to the prod-

ring in the absence of any known causative agent), dfCt User.
heritable (changes in genetic material passed frorNeuytralizing antibody

parent to offspring). The human immunodeficiency antibody with capacity to inactivate virus directly.

virus (HIV) is characterized by frequent spontaneousrhe capacity of antibody to neutrialize virus is tested
mutations. ThiS, in combination with Selection, a”OWSin vitro by mixing the antibodyand VirUS, and then as-
HIV to evade immune control. saying residual viable virus in sensitive cells. It is a bi-

National Childhood Vaccine Injury Act ologically significant measure of protection, i.e.,
Enacted by Congress in 1986 (42 U.S.C SCCSWhen compared to antibody that can physically bind

3000aeaet seq), this Act sets up a program of adminis- viral antigen but cannot neutralize.

trative hearings to review claims for adverse reactionslew Drug Application

resulting in injury or death from taking a childhood An application to the FDA for approval to market a
vaccine. The amount of compensation for advers@ew chemical (non-biological) drug for human use in
reactions to these vaccines is determined by refereng¢ s interstate commerce.

to a vaccine injury table. Currently, MMR, DPT and

polio vaccines are covered under the Program. NK cell

. . ] Seenatural killer cell
National Vaccine Developmentand Compensation )
Act of 1992 No-fault compensation
Introduced by Congressman Fourtney (Pete) Stark® System of compensation where one’s entitiement to
This Act (H.R. 5893)sought to provide the framework,COmpensation is not contingent upon establishing who
based on the 1986 National Childhood Vaccine InjuryS at fault for an injury; claimants must merely estab-
Act, for dealing with AIDS vaccine liability concerns ish that they were injured and that the injury arose
both during the period of research and developmerffom & specified cause.
phase, as well as in the marketing phase. Non-economic damages

National Vaccine Injury Compensation Program In personal injury litigation, refers to claims for harms
This program sets up administrative hearings to reffom the injury that cannot be expressed in sums cer-
view claims that injuries or deaths resulted from ad{ain of money, such as pain and suffering.

verse reactions to approved childhood vaccines. Nucleic acid

Natural killer cell Macromolecules composed of sequences of nucleo-

A type of lymphocyte that attacks cancerous or viruslides that carry genetic information. Two kinds of nu-

infected cells without previousjeosure to the antigen. Cl€ic acids exist, occurring as double-or single-
stranded moleculeBNA, which contains the coded

Natural selection . instructions for an organism’s development in the
The process by which simpler ancestral species of anghromosomes and is transferred to daughter cells; and
mals and plants evolve into new species, based o0RNA which helps transport, translate, and implement
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the DNA instructions, particularly the biosynthesis of broken limb or the like, as distinguished from an injury
proteins. to property or reputation. In statutes the term “person-
al injury” is also used in a much wider sense, including
any injury that is an invasion of personal rights, and in
this signification it may include such injuries to the
erson as libel or slander, criminal conversation, mali-

Nucleotide

A subunit of DNA or RNA, consisting of a nitrogenous
base (adenine, guanine, thymine, cytosine, or uracil
a phosphate molecule, and a sugar molecule (deoxytjz ; P

bose in DNA o ribose in RNA). The linkage of thou- J:|oflfjs.prosecut|on, false imprisonment, and mental
sands of these subunits forms the DNA or RNA moIe—Su ering-
cule. Pertussis

An acute, infectious inflammatory respiratory disease
of children caused by the bacteri®ordetella pertus-

Sjs The disease is characterized by explosive attacks
of coughing ending in an inspiratory whoop or chok-
Oncogenes ing on mucus and occurs in infants and children who
Genes present in the host genome that, if activatediave not been immunized against the disease. Also
have the potential to cause cancer. One theoretical riggown as “whooping cough.”

is that HIV vaccines could, upon integration into thepgiition

host genome, activate latent oncogenes.

Nucleus

The membrane-enclosed structure in eukaryotic cell
that contains the genetic material (DNA).

A written request to a court officer, legislature, or oth-

Oncogenic er body for the exercise of its authority in the redress of
Cancer inducing. some wrong, or the grant of some favor, privilege, or
license.

Original antigenic sin
Fixing of an immune response in a non-adaptive patPetitioner

tern. One theory is that HIV vaccination may induce aOne who presents a petition to a court, officer, or legis-
non-adaptive immune response that, in response to itative body.

fecFion yvith a closely 'related strain of HI\{, produ.cesphase L1111 1V studies

antibodies that are directed to the vaccine strain
HIV, but that weakly bind to the infecting strain of
HIV.

0épecific phases of the clinical (human) testing of new
drug or vaccine products. Phase | studies of vaccines
are small trials usually involving only healthy unin-
Peptide fected volunteers to document the safety and immune
A Compound consisting of two or more amino acidsresponse it produces. Phase Il studies further test the
linked together by chemical bonds. Peptides are th¥accine’s safety and immunogencityand note any ad-

building blocks of proteins. verse reactions in vaccinated individuals. Phase ||
] studies assess the vaccines effectiveness and risks
Per capita among a large number of volunteers under conditions

According to the number of individuals; in the law of of ordinary use. These trials are randomized, placebo-
descent and distribution, that method of dividing ancontrolled, and double-blind in design. Phase IV stud-
intestate estate by which an equal share is given fes refer to surveilllance conducted after a vaccine is

each of a number of persons, all of whom stand imiready approved for marketing, to further determine
equal degree to the decedent, without reference tgs safety and efficacy.

their stocks or the right of representation.
Placebo

Periodic payment A drug or procedure with no intrinsic therapeutic val-
In tort, refers to an award of damages that are to be paig. In a randomized clinical trial, a placebo is given to
in portions over a specified time interval; contrastpatients in control groups as a means to blind investi-
lump sum payment gators and patients as to whether the patient is receiv-

- . ing the experimental or control treatment.
Personal injury action

A suit brought in court based on a hurt or damage donlaintiff
to a man or woman’s person, such as a cut or bruise,la personal injury litigation, refers to the injured party.
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Plasma market. The FDA requires clinical evidence of safety
The liquid portion of blood, excluding blood cells but and efficacy before a drug or medical device can be
including a large number of dissolved substances (e.gsold in the United States.

salts, hormones, glucose, amino acids, fats, Vitamin%remium

and waste products). Compdneod serum A reward for an act done.

pol gene

In HIV, a gene coding for three enzymes, including
polymerase reverse transcriptase. S8e® antigens
reverse transcriptase

Preponderance of the evidence

Standard of evidence, typically used in civil litigation,
that means more likely than not, or a majority of the
evidence.

P0|I0mye|I.tIS . ' . . ‘Presumption
An acute, infectious, viral disease, occurring sporadi- Co P
. : . ) . A rule of law, statutory or judicial, by which finding of
cally and in epidemics. The disease is caused by three, _ _. . . :
. o ) a basic fact gives rise to existence of presumed fact,
strains of poliovirus, which attack the central nervous . o
. . . until presumption is rebutted.
system, leading to the selective destruction of motor
neurons of the spinal cord and brain stem, followed byroduct liability
extensive paralysis. The disease is preventablRefers to the legal liability of manufacturers and sell-
through use of the oral polio vaccine. ers to compensate buyers, users, and even bystanders,
for damages or injuries suffered because of defects in

Pol hai i PCR
olymerase chain reaction (PCR) goods purchased.

A very sensitive laboratory test to detect the presenc
of HIV RNA or DNA in the circulating blood. Prophylactic vaccine
Vaccine to prevent infection or disease in uninfected

Postmarketing surveillance S : ) 7

. . . individuals (classic prophylaxis), or to reduce their in-
Surveillance for adverse reactions occurring after th ctivity should thev subsequently become infected
drug or biologic has been approved by the FDA ans y Y q y

placed on the market. second order prophylaxis).
Prophylaxis

Preclinical research . . .
ghe prevention of disease and preservation of health.

Laboratory and animal research conducted prior to th
clinical testing of a new chemical entity. Preclinical Protein

research may include basic research and applied noA-molecule composed of many linked amino acids in a
clinical research. specific sequence, which is, in turn, determined by the
sequence of nucleotides in DNA in the gene coding for

Predictive test the particular protein. Proteins are required for the
A medical test generally applied to asymptomatic in- P P ) q

- o : : structure, function, and regulation of the various cells,
dividuals to provide information regarding the future _. ;
: ) . tissues, and organs in the body.
occurrence of disease. Compaliagnostic tesiand
screening test Provirus
The genome of a virus integrated into the chromosome

Preemption . )
Doctrine adopted by U.S. Supreme Court holding thaﬁfoé?,: (;]:jgtjhizlrlic&ellr;g g]:;i?;;iesgx:ted in all of the

certain matters are of such a national, as opposed to lo-
cal, character that federal laws preempt or take precéunitive damages

dence over state laws. As such, a state may not passney that is awarded to the plaintiff to punish the de-
law inconsistent with federal law. fendant for wrongful (usually intentional) activity.

Premarket testing Quasispecies

Testing of pharmaceuticals and medical devices thatlew viral mutants that have evolved from initial in-
occurs before a product can be introduced into théecting strains of virus.
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Randomized clinical trial (RCT) invade and do not produce DNA analogs to their RNA
An experiment designed to test the safety and efficacfor incorporation into the host cell's genome. The ge-
of a medical technology in which people are randomlynus name “reovirus” is derived from the terespira-
allocated to experimental or control groups, and outtory enteric orphanvirus, to denote both respiratory
comes are compared. and enteric trophism and isolation of the virus in the
absence of known disease. See alsws, and

Rebuttable presu_mptlon compareadenovirusandretrovirus
A legal presumption that can be rebutted upon presen-

tation of sufficient evidence. Speesumption Replication
In genetics, the synthesis of new DNA from existing

Recklessness
NA.

The state of mind accompanying an act, which eitheP
pays no regard to its probably or possibly injuriousRespondent

consequences, or which, though foreseeing such coify equity practice, the party who makes an answer to a
sequences, persists in spite of such knowledge. bill or other proceeding in equity. In appellate prac-

Recombinant DNA (rDNA) technology tice, the party who contends against an appeal (i.e., the

Techniques involving the incorporation of DNA frag- 2PPellee). In the civil law, one who answers or is secu-
ments, generated with the use of restriction enzyme&ity for another.
into a suitable host organism’s DNA (a vector). TheRastatement of Torts

host is then grown in culture to produce clones W'thAmerican Law Institute’s treaties that summarize sev-

_T#It'p:e copies OT t_he lrrw]porporateld DI;\II\,IAAf;agment. eral fields of law. Widely considered to be the most au-
e clones containing this particular ragmemthoritative statement of tort law in the country. Most

can .then.be selected and harvested. Also called genellt ias have adopted its provisions, albeit not uniform-
engineenng. ly, and some states have interpreted its technical re-

Recombinant DNA quirements somewhat differently.

Genetic material that contams DNA from'd|ffer§nt Retributive justice
sources that have been combined by genetic englne?&- ing the victim’ q ietv's desire f
ing methods. Rearrangement of the genes is artificial- ssuaging te'bVI':? Imtsh an hsoue. yhs eilre or ven-
ly induced using enzymes to break DNA into frag_geance or retribution through punishment.

ments, allowing recombination in different sequencesRetrovirus

Recombinant technology A familly of viruses with an RNA genome and an in-

Scientific knowledge of the process of forming newtérmediary DNA stage, which is persistently inte-
combinations of genes as a result of crossing over p&lrated into the genome of the host cell chromosome. A

tween homologous chromosomes. retrovirus contains two identical single strands of
o RNA, not DNA, and that reproduces by making a
Recombination double-stranded DNA transcription of itself in a proc-

In genetics, the formation of new combinations ofess catalyzed by a virally encoded enzyme known as a
genes as aresult of crossing over between homologotverse transcriptase.” The resulting DNA product
chromosomes. One theoretical risk is that genetic mamay integrate into the cell genome (as a provirus) or
terial from a live vector or naked DNA HIV vaccine may remain free in the nucleus (as an episome)_ Either
could recombine in the vaccinated host with preexistway, it remains as a latent infection to be activated lat-
ing or newly acquired HIV or other viruses. er (by a variety of factors) to a virus-producing form.
Red blood cells RetrO\_/iruses_ are fopnd Wic_iely in nature_ and are
associated with a variety of diseases, including cancer,
neurologic disorders, and immune deficiency syn-
Reovirus dromes, notably AIDS. Four well-characterized retro-
Any group of relatively large, widely distributed, and viruses are HIV-1 and HIV-2 (major causative agents
possibly tumor-causing viruses with double-strandedf AIDS), and HTLV-l and HTLV-1I (associated with
RNA. Unlike retroviruses, which also contain RNA, T-cell leukemia and lymphoma). See gisovirusand
reoviruses replicate in the cytoplasm of the cells theyirus;, and comparadenovirusandretrovirus

seeerythrocytes
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Reverse transcriptase DNA form when persistantly integrated into host cell
Also called RNA-dependent DNA polymerase. En-(e.g. CD4+ lymphocytes) genetic material as part of
zyme present in HIV and other retroviruses that allowsts replication cycle.

the virus to turn RNA genetic information into DNA Rubella (
genetic information. Seeetrovirus andreverse tran-
scription.

German measles)

An acute viral iliness that causes a diffuse reddish rash
and swollen lymph glands. Infection during pregnan-
Reverse transcription cy, especially in early stages, can cause miscarriage or
The creation of DNA genetic information using RNA congenital rubella syndrome, a potentially fatal disor-
genetic information as a template. HIV and other re-der involving deafness, cataracts, mental retardation,
troviruses are unique in their RNA genetic informa-and/or heart lesions (depending on when infection oc-
tion into DNA, which is subsequently integrated into curred in gestation). The disease is preventable
the DNA genome of the host. This process is accomthrough vaccination.

plished by the enzyme “reverse transcriptase. Schedule of damages

RGB A set of guidelines for juries to use in deciding ap-
Purified recombinant glycoprotein expressed in a hospropriate awards for noneconomic damages in mal-
cell. practice cases.
Ribonucleic acid Screening test
SeeRNA Generally, a test used to sort out apparently well per-

sons who probably have disease from those who prob-
ably do not. A screening test is not intended to be diag-
Qostic. Compardiagnostic tesandpredictive test

Right of subrogation

A provision typically found in health and disability in-
surance contracts that requires a plaintiff to reimburs
the insurance company for any payments receive8econd order prophylactic vaccination

from the tort system that were for services reimburse§/accination of uninfected individuals to reduce their
by the insurer. ability to transmit subsequently acquired infections.

Risk-benefit analysis Compareclassic prophylactic vaccination

A determination of whether the risks to health and theSection 402A liability
environment of using a chemical, drug, or vaccine exSection 402A of the Restatement of Torts (2nd) makes

ceed the economic benefits that accrue from its use. fanufacturers of drugs and vaccines strictly liable for
the case of drugs and vaccines, benefits are measurggverse reactions in the absence of warnings.
in terms of therapeutic efficacy.

_ Selection
Risk deterrence In combination with mutation, a source of rapid genet-
The prevention or deterrence of avoidable risk. ic change of HIV. SeBlatural selection
RNA Selective advantage

Ribonucleic acid. A type of nucleic acid that carriesin biology, an organism’s increased probability of re-
genetic instructions and assists in the assembly of prgyroduction and producing offspring, conferred by its
teins. RNA is a single-stranded chain of repeatingyenetic characteristics.

units of adenine, cytosine, guanine, and uracil. Spe- i

cialized types of RNA include: messenger RNA SElECtive pressure o

(MRNA), which carries a transcript of a DNA se- In bllology, the mf!uence of factors extrinsic to an or-
guence to be used as a template for protein synthes@anism (|.e_., enwronmentgl factors) on its ablllty to
transfer RNA (tRNA), which attaches the correct ami-Compete with other organisms for reproductive suc-
no acid to the protein chain being synthesized at a ribd:€Ss-

some; and ribosomal RNA (rRNA), a structural con-gequelae

stituent of ribosomes. In some viruses, RNA containstrereffects or secondary consequences of a disease,
the instructions for viral replication. The HIV-1 ge- disorder, or injury.

nome is composed of RNA. However, HIV-1 assmes a
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Seroconversion Subrogation
The initial development of antibodies specific to a par-Seeright of subrogation

ticular agent. Subunit vaccine

Seropositive A vaccine that contains only portions of an antigenic
In the context of HIV, the condition in which antibo- molecule from a pathogen. Subunit vaccines can be
dies to the virus are found in the blood. prepared by using recombinant DNA technology to
Serum produce all or part of the antigenic molecule or by arti-

Seeblood serum ficial (chemical) synthesis of short peptides.

Sunset clause
Clause that provides for the automatic expiration of
Tlegislation.

Settlement

In the context of a civil suit, refers to a private agree
ment of a plaintiff not to further pursue a court judg-
ment in return for compensation from the defendant. Swine Flu Act

Enacted in 1976, the Act held harmless manufacturers

Simian immune deficiency virus (SIV) of the swine flu vaccine from claims of individuals in-

A retrovirus from the same virus subfamily as HIV-1 . ; ; ;
. . . ured by the vaccine. The Act also permitted claimants
and HIV-2 that infects chimpanzees and Asian monJ y P

. : . . to file suit against the U.S. government under the Fed-
keys; SIV infection of chimpanzees and Asian mon g g

. .~ "eral Tort Claims Act for compensation for injuries
keys has been used as a model for HIV infection iR om the swine flu vaccine P )

man.

SIvV
SeeSimian immunodeficiency virus

Swine flu vaccine

Vaccine against the swine flu, an especially virulent
strain of influenza that spread throughout the United
Spontaneous mutation States during the fall and winter of 1976.

In the absence of any known causative agent, a Cha”@?/stemic

in the structure DNA or in the number of chromo-
somes. Also called a “background” mutation. HIV is
characterized by frequent spontaneous mutations. Sdé cell
mutation SeeCD4+ cell

Pertaining to or affecting the body as a whole.

Statute of limitations T8 cell

A statute prescribing limitations to the right of action Seecytotoxic T lymphocyte

on certain described causes of action or criminal pro-
L ! : : T helper cell

secutions; that is, declaring that no suit shall be main_ «CD4* cell

tained on such causes of action, nor any crimina]"“e cell

charge be made, unless brought within a specified pe-lymphocyte (T cell)

riod of time after the right accrued. A lymphocyte produced in the bone marrow that ma-
Strain tures in the thymus and is integral to cell-mediated im-
gljunity. T cells regulate the growth and differentiation
of other lymphocytes and are involved in antibody
production. Se&ymphocytes

A group of organisms of the same species having a di
tinctive quality or characteristic (biochemical, patho-
genic, or other) that can be differentiated, but is no
different enough to constitute a separate species.  Teratogen

Strict liability Physical or chemical agents, (e.g. thalidomide, radi-
ation, alcohol, and certain viruses) that act on the fetus

A legal concept that states liability lies with the party: . !
in utero to cause congenital malformations.

best able to prevent injury or absorb its costs even i
that party was not responsible for causing the specifiteratogenic

injury in question through negligence or intent. Seecapable of inducing the formation of developmental
malpractice. abnormalities in a fetus.
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Tetanus Translation

An acute, potentially fatal disease of the central nerThe process in which the genetic code contained in the
vous system caused by infection of a wound withnucleotide base sequence of messenger RNA directs

spores of the bacteriunClostridium tetani these the synthesis of a specific order of amino acids to pro-
spores release a poisonous neurotoxin (tetanus toxoidlice a protein. Compateanscription

that causes trismus ("lockjaw”), generalized muscl L

spasm, arching of the back, glottal spasm, seizures, reg[gnsml_ssmn )

spiratory spasms, and paralysis. Short-term immunity"? infectious disease, the passage of a pathogen from
can be derived through vaccination. Tetanus vaccine &N€ host to another host or from vector to host.

among vaccines recommended for children. €8  \vaccination

vaccine The deliberate introduction of an antigenic substance
Therapeutic vaccine (vaccine) into an individual, with the aim of producing

Vaccine to prevent or reduce disease progression in i:ctive immunity to a disease. Compamenunization
fected individuals, or to reduce disease transmission tgaccine

persons who come in contact with infected individu-A preparation of living, attenuated, or killed bacteria
als. or viruses, fractions thereof, or synthesized antigens
Tort law identical or similar to those found in the disease-caus-

A body of law that provides citizens a private, judicial- "9 ©rganisms that is administered to produce or in-
ly enforced, remedy for injuries caused by another pe/€r€ase immunity to a particular disease.
son. Legal actions based in tort have three element§accinia virus

breach of that duty, and injury to the plaintiff as a resulf,ymans results in immunity to the related smallpox vi-
of that breach. rus.

Tort liability Varicella

Liability imposed by a court for breach of a duty im- vjrys that causes chickenpox.

plied by law, contrasted with contractual liability,

which is breach of duty arising from an agreement. AV€ctor

|ega| basis for Compensation when property has bedf HIV vaccines, refers to a live attenuated virus or
damaged or a person has been injured. The tort liabiPacterum carrying selected HIV genes, which pro-
ity system determines fault and awards Compensaﬁoﬁuces desired antigenic proteins when administered to

for civil wrongs, including medical malpractice and & recipient. Proteins produced in a living microorgan-
product liability. ism are generally capable of inducing cytotoxic T

lymphocyle responses in addition to antibody.
Tortreform

A legal reform that changes the way tort claims are/ictims _ . . _
handled in the legal system or removes claims fronfersons misused or injured without their consent.
the civil judicial system. Virology

Transaction costs The study of viruses and the diseases they cause; also,
In personal injury, refers to the administrative costdhe isolation and identification of viruses associated
associated with transferring compensation to the inwith specific infection.

jured. Virus

Transcription Any of a large group of submicroscopic agents infect-

In genetics, the process by which RNA is formed froming plants, animals, and bacteria and characterized by

a DNA template during protein synthesis. Compare? total dependence on living cells for reproduction and
translation reverse transcription. by a lack of independent metabolism. A fully formed
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virus consists of nucleic acid (DNA or RNA) sur- blots, then mixed with sera suspected of containing
rounded by a protein or protein and lipid coat. See alsbllV antibodies. The presence of antibodies to specific
adenovirus, provirus, reoviryandretrovirus proteins of HIV is revealed by the combination of anti-

Warning defects bodies with their specific protein components of HIV.

There are two types of warning defects: 1) a failure toVhite blood cells

provide warnings of risks inherent in the use of theCells in the blood stream and tissues, including lym-
product (failure to warn); and 2) providing directions phocytes, macrophages, and neutrophils, that provide
and warnings that fail to adequately describe produdmmune protection. Sdeukocyte

risks (inadequate warning). Whole, killed-virus vaccine

Western Blot Vaccine formed from virulent virus that has been al-
A laboratory technique used to detect the presence é¢red so that the virus is no longer able to replicate.
antibodies to specific antigens, including those specif

ic for HIV infection. The method is often used to Check\éVortkerstzor:wpengztlon tion f k-related
the validity of a positive ELISA screening test for HIV. ystem that provides compensation tor work-relate

It is also used to clinical trials to detect vaccine in_injuries, regardless of the fault of the employer.
duced antibody. Electrophoresis is used to separa@dovudine (AZT)

proteins by their molecular weights, and each proteimn inhibitor of the replication of some retrovirses in-
is identified through combining with its respective an-cluding HIV, used in the treatment of persons with
tibody or antigen. For example, in Western Blot test-H|v infection who have evidence of impaired immu-

ing for HIV antibodies, the protein components of HIV nity. Also known by its brand name, Retrovir (Bur-
are first separated electrophoretically, transferred t@oughs Wellcome).
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