Meeting Summary
AIDS Vaccine Trials:

Considerations for Phase III Trial Design and Endpoints
Dale and Betty Bumpers Vaccine Research Center
National Institute of Allergy and Infectious Diseases, National Institutes of Health
Bethesda, Maryland

November 16, 2001

Introduction

To address questions relevant to the design of efficacy trials for AIDS vaccines, the Vaccine Research
Center of the NIAID, NIH, organized a meeting entitled, AIDS Vaccine Trials: Considerations for Phase I1I
Trial Design and Endpoints,” to focus on issues related to virologic, immunologic and clinical assessment
of vaccine efficacy. A group of investigators from academia, industry and government, including the NIH
and the U.S. Food and Drug Administration (FDA), were brought together to consider these important
issues. The main goal of the meeting was to provide guidance concerning the design of phase III efficacy
trials of an AIDS vaccine.

Background Presentations and Roundtable Discussions

The meeting was organized as a series of plenary sessions and roundtable discussions. Session topics
included, “Perspectives on Vaccine Licensure: Past Experience and Current Issues,” “Primate Studies:
Immune Correlates of Protection and Clinical Endpoints,” and “Ongoing and Planned Efficacy Trials.”
The roundtable topics included, “ Predictive Value of Virologic and Immunologic Measures in HIV
Infection,” and a combined roundtable on “Endpoints for Efficacy Trials: Clinical, Virologic and
Immunologic Considerations” and “Phase III Efficacy Trials: Study Design, Immune Assays/Correlates
and Statistical Considerations.” A portion of the meeting was devoted to “Recommendations and Action
Items.” An agenda, including lists of the presenters, panel members, and attendees are appended to this
summary report.

Main Points from Presentations and Discussions

Vaccine Licensure: Past Experience and Current Perspectives.

Drs. Gordon Douglas and Karen Goldenthal reviewed vaccine licensure issues from the perspective of
industry and the FDA, respectively. Pharmaceutical companies consider vaccine licensure requirements
from early in the process of vaccine development. Issues such as the manufacturing process, vaccine
formulation and target population are considered prior to the design of pivotal efficacy trials. A lack of
consideration of these variables can delay development of the data required to achieve product licensure.
The FDA'’s role in licensure is defined by legislation and by various sections of the Code of Federal
Regulations. Approval of vaccines for licensure involves a series of formalized steps including input from
FDA advisory committees. Decisions are based on clinical, manufacturing, and other relevant product data
presented to the FDA. Safety data are of paramount concern and one trial alone may not provide sufficient
data demonstrating that a product is safe and effective. However, unlike the licensure of most therapeutic
drugs, some vaccines have been licensed after a single well-designed efficacy trial. An important factor
determining whether one efficacy trial will be adequate is the level of efficacy. Licensure of an HIV
vaccine poses some unique challenges such as determining the appropriate endpoints that will be measured
in a phase III trial. This issue was considered in detail in the roundtable discussions.

Primate Studies: Immune Correlates of Protection and Clinical Endpoints

Drs. Vanessa Hirsch and Norman Letvin reviewed the current status of HIV/SIV vaccine studies in non-
human primates. Studies using SIV and chimeric HIV/SIV (SHIV) have shown protection by several



candidate vaccines. These animal model experiments have demonstrated that some experimental vaccine
approaches can decrease viremia, preserve CD4 T-cells, prevent the development of AIDS and extend life.
Several SIV and SHIV models have been used and these experiments have consistently demonstrated a
correlation between vaccine-induced HIV-1 specific CD8 T-cell responses and (partial) protection. Based
on these and other data from human studies of HIV-1 pathogenesis, it has been hypothesized that an HIV
vaccine that elicits broad and potent cellular immunity should protect against the progression of HIV
disease rather than against infection. This influences the design of the phase III trials that can be powered to
demonstrate the significance of associations between specific immune responses, reductions in viral load
and clinical benefit.

Roundtable Discussions: Vaccine Endpoints and Study Design:

There was extensive discussion of the appropriate endpoints for phase III efficacy trials of AIDS vaccine
candidates. For most infectious diseases, effective vaccines prevent the signs and symptoms of the disease
(e.g., polio, measles) and enable the host to eliminate the infectious agent. Because HIV is a persistent
infection rather than an acute self-limiting one, clinical endpoints demonstrating lack of disease (i.e.,
progression to AIDS) would take many years to occur and to assess. Therefore, if an HIV vaccine cannot
prevent infection, it will be critical to determine the most expeditious methods for evaluating the efficacy of
HIV candidate vaccines.

The prevention of persistent HIV infection is often referred to as “sterile protection.” The only ongoing
phase III trial of an AIDS vaccine (AIDSVAX, VaxGen) uses HIV infection as the primary endpoint.
However, prevention of infection may not be achieved and there are, therefore, other outcomes of
immunization that could be beneficial to the host and could also have a positive impact on the AIDS
epidemic. Given these issues, it was recognized that it is important to establish alternate virologic,
immunologic and clinical endpoints that could be applied to HIV vaccine efficacy trials. For this
discussion, endpoints other than prevention of HIV infection will be termed “surrogate endpoints” because
they are substitutes for the goal of prevention of HIV-1 associated clinical disease.

The surrogate clinical endpoints and their evaluation criteria were categorized as follows: 1) virologic, 2)
immunologic, 3) clinical, and 4) epidemiological.

Virologic endpoints: a) Decreased plasma viral load set-point (e.g., 1-2 log;o RNA copies/mL), or
b) decreased plasma viral load below some biologically significant set-point (e.g., 10° RNA
copies/mL) and, in addition, increased duration of the effect for a meaningful time period (e.g.,
more than one year). This discussion also focused on the frequency of endpoint measurements
during a phase III trial. Of note, the FDA has approved some antiretroviral drugs based primarily
on their effects on the plasma viral load. However, this was done after prospective studies
confirmed that the effect on viral load provided a substantial clinical benefit. In contrast, the
clinical benefit of a vaccine-induced decrement in viral load is not known because no phase II1
vaccine trials have been completed.

Immunologic endpoints: a) Maintenance of the CD4 T-cell count (e.g., >350 cells/uL), or b)
decreased rate of CD4 T-cell decline. A declining peripheral CD4 T-cell count is a well-
established marker for progression to AIDS. In the context of a vaccine trial, it is not clear whether
CD4 T-cell counts during the first year after infection will be predictive of a long-term decrement
in the CD4 T-cell count. Also, several discussants noted that HIV-specific CD4 and CDS8 T-cell
responses are deficient in HIV- infected patients, and that this is thought to be part of the
pathogenesis of HIV disease. Patients treated with potent antiretroviral drugs during acute HIV
infection appear to be able to maintain T-cell responses and control viral load. Therefore, vaccine-
induced HIV-specific T-cell responses that persist during HIV-1 infection may be biomarkers
indicative of protection against HIV-associated disease.



Clinical endpoints: a) Decrement in the number of HIV-infected vaccinated subjects requiring
antiretroviral treatment, or b) increment in the time interval from infection to initiation of
antiretroviral treatment. In the absence of a positive effect on the viral load and the CD4 T-cell
count, it may be unlikely that such endpoints would, independently, be predictive of clinical
benefits. Changes in antiretroviral treatment recommendations during a trial could complicate the
assessment and interpretation of the clinical endpoints. Additional discussion of antiretroviral
treatment is summarized below.

Epidemiological endpoints: a) Decrement in sexual transmission rates by vaccinated subjects who
become HIV-infected subsequent to vaccination, or b) decrement in maternal-infant transmission
rates for women who become HIV-infected subsequent to vaccination. In these situations, the
clinical benefit may be to others rather than to the vaccinated subject. These phase 111 trials should
be specifically designed and powered to measure such post-vaccination effects.

Most of the discussions of surrogate endpoints focused on the value of markers such as the plasma virus
load and the peripheral CD4 T-cell count. These markers have predictive value in natural HIV-1 disease
and have been previously used to grant licensure of antiretroviral drugs. There was general agreement that
these markers have biological significance, but the validity of such markers for evaluating the efficacy of
an AIDS vaccine remains to be established. There was also discussion of the effect of antiretroviral
treatments on each of the surrogate endpoints. Long-term clinical follow-up of vaccine trial participants
will be required to optimally elucidate the mechanisms of vaccine efficacy and to validate the surrogate
endpoint markers. Interpretation of the surrogate endpoint data will be complicated by the initiation of
antiretroviral treatment in some HIV-infected participants. Recommendations and standards of care for
initiation of treatment are evolving and may not be consistent throughout the course of a clinical trial. Also,
the availability and use of antiretroviral drugs worldwide will vary by country. Similar issues will
complicate the use and interpretation of the time interval from infection to initiation of treatment as a
reliable marker for the surrogate endpoints.

The potential short-term outcomes of Phase III trials were summarized as follows:

1) A highly effective vaccine that prevents establishment of persistent HIV infection in a significant
proportion of vaccinated subjects;

2) An ineffective vaccine that has no statistically significant effect on either the incidence of
infection or on surrogate endpoints;

3) A vaccine that has no effect on the incidence of infection, but has some measurable effect on
surrogate endpoints such as the viral load and the CD4 T-cell count;

4) A vaccine that has some statistically significant effect (or an effect that approaches significance)
on the incidence of HIV infection and also has some positive (beneficial) effect on surrogate
endpoints.

There was general agreement that number 3 and 4 (above) are likely outcomes. While prevention of
persistent infection is the most desirable outcome, a vaccine could have a small, but measurable, positive
effect on the incidence of HIV infection, and/or a beneficial effect on the course of HIV disease. There was
also general agreement that there would be increased confidence in the biological significance of surrogate
endpoints if these were associated with a statistically significant decrement in the incidence of HIV
infection. Optimal criteria for surrogate endpoints will evolve as knowledge is gained during the conduct of
vaccine efficacy trials in humans. Nevertheless, clearly defined specific surrogate endpoint criteria are
needed to design phase III trials of candidate vaccines.

Towards this goal, most participants agreed that it would be reasonable to design a phase 111 efficacy trial
based on assumptions that a vaccine would have a modest effect on the incidence of infection and/or an
effect on surrogate endpoints. For example, a vaccine could be considered for licensure if it produced a
decrement in the incidence of infection (e.g., lower bound on the 95% confidence interval of 30%), or if it
produced a decrement in the viral load set point (1-2 log;o RNA copies /mL) in vaccinated subjects
subsequently infected with HIV. Of note, the FDA has already made a determination that a vaccine that



prevents infection with a lower bound on the 95% confidence interval of 30% is potentially licensable.
However, in this case, the sponsor is conducting two efficacy trials.

Additional specific examples of surrogate endpoint criteria were discussed. These included: a) decrement in
the plasma viral load set-point of less than 10° RNA copies/mL, b) maintenance of the CD4 T-cell count
above 350 cells/pL, ¢) decrement in the number of vaccinated subjects subsequently infected with HIV
requiring antiretroviral treatment, and d) increment in the time interval from HIV infection to initiation of
antiretroviral treatment. It was noted that the effects of antiretroviral treatments on surrogate endpoints may
vary between countries and even between clinics within the same country.

Because the clinical endpoint of progression to AIDS would likely take many years to evaluate, there was
discussion regarding the possibility of accelerating vaccine approval based on surrogate endpoints. Final
vaccine licensure using traditional approval criteria could be based on development of clinical endpoint
data from controlled confirmatory trials. In this scenario, a phase III trial would measure specific surrogate
endpoints and a licensure application would be considered while clinical follow-up was in progress. This
approach may accelerate the time to licensure of a safe and potentially effective AIDS vaccine. Of note,
long-term follow-up could also demonstrate the lack of efficacy of a vaccine granted accelerated licensure.

Issues related to International Trials and Vaccine Licensure

FDA approval for licensure pertains to the U.S. alone. Approval and use of vaccines in other countries is
guided by national regulatory bodies in those nations, often in consultation with the World Health
Organization (WHO). Dr. Jose Esparza noted that few developing nations have a regulatory process
comparable to that of the U.S. FDA, and many choose to rely on the U.S. FDA’s approvals as guidance for
their national decisions.

FDA staff participation in a number of international forums, especially WHO, will undoubtedly provide
valuable information to the international vaccine community concerning approval of vaccines.

The FDA considers the risk/benefit in U.S. populations primarily, but will also consider data developed in
other countries for product licensure. The risk/benefit ratio and the acceptable level of efficacy for an AIDS
vaccine may vary between countries.



Summary and Recommendations

Non-human primate studies suggest that an AIDS vaccine is possible. Non-human primate studies have
demonstrated partial vaccine-induced protection measured by surrogate endpoints such as decrements

in the plasma viral load and the CD4 T-cell decline. In animal models, these effects are associated with
decreased progression to AIDS. This suggests that such surrogate endpoints may be valid for the
design of phase III efficacy trials.

The efficacy of current and future candidate vaccines will have to be determined in well-designed
phase II1 trials. Such trials will likely require international collaborations among several organizations
and the endpoints measured will require careful consideration.

Following the completion of the relevant phase II studies, the sponsoring organization will submit a
written summary of the trial(s) to the FDA. This report should include the draft phase III efficacy trial
protocol and supporting data. Subsequently, the sponsor will also present these data to the FDA
Vaccines and Related Biological Products Advisory Committee. Information on the viral loads and
CD4 T-cell counts of study subjects who developed HIV infections during phase I/II trials will likely
be considered.

An ideal HIV vaccine will prevent AIDS by preventing establishment of persistent HIV-infection. This
endpoint can be readily measured by a combination of well-established serologic and/or molecular
methods.

Meeting participants expressed the belief that an AIDS vaccine could be considered effective if it
provided protection against progression to AIDS. Such a vaccine is expected to produce changes in the
virologic or immunologic markers of HIV-1 disease such as the plasma viral load and the CD4 T-cell
count. Although not yet validated in the context of vaccine studies, such markers are biologically
plausible and may be useful for supporting FDA applications for accelerated approval, pending
positive clinical endpoint data from controlled confirmatory trials.

Reasonable criteria for a successful phase II trial include demonstration of an effect on incidence of
infection, and/or an effect on specific surrogate endpoints. For example, many participants thought that
a vaccine should be considered for licensure if it produced a modest effect on the incidence of HIV
infection (e.g. the lower bound on the 95% confidence interval of 30%) or if it produced a sustained
decrement in the viral load set point (1-2 log;o RNA copies /mL) in vaccinated subjects who were
subsequently infected with HIV. Additional specific examples of surrogate endpoint criteria are plasma
viral load set-point of less than 10° RNA copies/mL and the maintenance of CD4 T-cell counts above
350 cells/uL.

There would be increased confidence in the validity of surrogate endpoints if a vaccine also produced a
statistically significant decrement in the incidence of HIV infection. Thus, a small measurable decrease
in the incidence of HIV infection coupled with a positive effect on a surrogate endpoint (e.g., viral
load) could be the basis for vaccine licensure.

There should be further consideration of methods to measure clinical correlates of disease progression
such as the length of time from HIV infection to the initiation of antiretroviral treatment. Such
treatment-related endpoints could be integrated with immunologic and virologic endpoints. Many
discussants believed that treatment outcomes may be highly correlated with the virologic and
immunologic markers but may not, independently, be predictive of vaccine efficacy. It may be difficult
to standardize and compare the treatment outcomes of different populations.

If appropriate, accelerated vaccine approval may substantially decrease the time to availability of a safe
and potentially effective AIDS vaccine. Because the clinical endpoint of progression to AIDS would
take many years to recognize, accelerated approval could be based on surrogate endpoints. Subsequent
vaccine licensure by traditional approval criteria could be based on the development of positive




confirmatory clinical endpoint data. In this scenario, a phase III trial would measure specific effects on
surrogate endpoints and a licensure application would be considered while clinical follow-up was in
progress. It is acknowledged that clinical information validating the use of surrogate endpoints will
only accrue from well-designed controlled efficacy trials.

e If surrogate endpoints are used, careful consideration should be given to the methods for long-term
clinical follow-up to demonstrate the effect of such markers on HIV-1 disease progression. This could
accelerate future vaccine trials.

e  Valuable information towards the design of future AIDS vaccines can be obtained from well-designed
efficacy trials of (even modestly) effective vaccines.

Concluding Comments

The carefully considered use of surrogate endpoints in AIDS vaccine trials could substantially accelerate
the licensure of an AIDS vaccine, but no such endpoints have yet been validated in the context of vaccine
trials. Clinical information validating the use of such surrogate endpoints can accrue from well-designed
efficacy trials and this information can be applied to the design of future trials. Following the completion of
relevant phase II studies, sponsoring organizations will present proposed efficacy trial protocols and
supporting preclinical, human safety and immunogenicity data to the FDA Vaccines and Related Biological
Products Advisory Committee.
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PRELIMINARY LIST OF QUESTIONS:

Primate Studies: Immune Correlates of Protection and Clinical Endpoints
(To be addressed by both presenters in this session)

What have SIV and SHIV studies taught us about cellular correlates of protection?

What have SIV and SHIV studies taught us about humoral correlates of protection?

Can virologic endpoints (e.g., plasma viremia) be used as a marker of vaccine induced
protection? If so, how does this correlate with clinical outcome.

Do SIV studies of early intervention with HAART teach us something about possible vaccine
induced protection?

Predictive Value of Virologic and Immunologic Measures in HIV Infection

What virologic marker best predicts clinical outcome (i.e., development of AIDS)?

What reduction in plasma viremia correlates with clinical benefit?

What is known about predictive value of peak viremia vs. set point?

How long after primary infection does it take to attain viral set point?

What is the predictive value of quantitation of the number of PBLs containing viral DNA?
Are any early immunologic markers (i.e., CD4 cell number) predictive of clinical outcome?

Endpoints for Efficacy trials: Clinical, Virologic and Immunologic
Considerations

How will the primary endpoint of HIV-1 infection be measured; i.e., serologic or virologic endpoint
(e.g., PCR)?
Can control of viremia (plasma viral RNA) be used as a primary endpoint?
Primary Endpoints: e.g., Plasma Viral Load
If control of plasma viremia is one of the primary endpoints:
- when and how many measurements will be required?
- what will be measured: peak viremia, viral set point?
- what decrease in viral load set point can be detected in a phase Il trial
- what statistical methods can be applied to such endpoint measurements
- how will initiation of antiretroviral treatment affect this endpoint

Secondary Endpoints: Immunologic Parameters
- how will correlates of protection be evaluated and validated
- how can quantitative immune assay data (e.g., #'s of Elispots) be considered in
addition to qualitative (yes/no) responses
- what statistical methods can be applied to correlate immune markers with trial
endpoints

Clinical Considerations: Antiretroviral Treatment
Regarding antiretroviral treatment of confirmed HIV-infected volunteers:
- when should antiretroviral treatment be initiated (viral load, CD4 count)



- could the time to initiation of antiretroviral mediation be used as an endpoint in a
phase lll trial

Phase Il Efficacy Trials: Study design, Inmune Assays/Correlates and Statistical
Considerations

If viral load is a primary endpoint:
- how will this affect the design and size of the trial
- what differences in viral load set point can we expect to detect
- how will frequency of blood draws affect the ability to use viral load as an endpoint
If protection is measured as control of viremia:
- will clinical endpoints be required in some subset of patients in order to validate
viremia as an endpoint and, if so, should this be part of phase lll trials, or part of post-
licensure follow up (phase IV)?

What type of studies should be built into future vaccine licensure applications to insure validation
of the endpoints used during the efficacy trails?

What are the licensure ramifications of a low/moderate efficacy result?
What is the minimal safety database to support a successful BLA?
Should efficacy trials be designed to evaluate homotypic versus heterotypic protection?

How would phase Il trials be designed once there is an effective or licensed HIV vaccine?
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Clinical endpoints: a) Decrement in the number of HIV-infected vaccinated subjects requiring
antiretroviral treatment, or b) increment in the time interval from infection to initiation of
antiretroviral treatment. In the absence of a positive effect on the viral load and the CD4 T-cell
count, it may be unlikely that such endpoints would, independently, be predictive of clinical
benefits. Changes in antiretroviral treatment recommendations during a trial could complicate the
assessment and interpretation of the clinical endpoints. Additional discussion of antiretroviral
treatment is summarized below.

Epidemiological endpoints: a) Decrement in sexual transmission rates by vaccinated subjects who
become HIV-infected subsequent to vaccination, or b) decrement in maternal-infant transmission
rates for women who become HIV-infected subsequent to vaccination. In these situations, the
clinical benefit may be to others rather than to the vaccinated subject. These phase III trials should
be specifically designed and powered to measure such post-vaccination effects.

Most of the discussions of surrogate endpoints focused on the value of markers such as the plasma virus
load and the peripheral CD4 T-cell count. These markers have predictive value in natural HIV-1 disease
and have been previously used to grant licensure of antiretroviral drugs. There was general agreement that
these markers have biological significance, but the validity of such markers for evaluating the efficacy of
an AIDS vaccine remains to be established. There was also discussion of the effect of antiretroviral
treatments on each of the surrogate endpoints. Long-term clinical follow-up of vaccine trial participants
will be required to optimally elucidate the mechanisms of vaccine efficacy and to validate the surrogate
endpoint markers. Interpretation of the surrogate endpoint data will be complicated by the initiation of
antiretroviral treatment in some HIV-infected participants. Recommendations and standards of care for
initiation of treatment are evolving and may not be consistent throughout the course of a clinical trial. Also,
the availability and use of antiretroviral drugs worldwide will vary by country. Similar issues will
complicate the use and interpretation of the time interval from infection to initiation of treatment as a
reliable marker for the surrogate endpoints.

The potential short-term outcomes of Phase III trials were summarized as follows:

1) A highly effective vaccine that prevents establishment of persistent HIV infection in a significant
proportion of vaccinated subjects;

2) An ineffective vaccine that has no statistically significant effect on either the incidence of
infection or on surrogate endpoints;

3) A vaccine that has no effect on the incidence of infection, but has some measurable effect on
surrogate endpoints such as the viral load and the CD4 T-cell count;

4) A vaccine that has some statistically significant effect (or an effect that approaches significance)
on the incidence of HIV infection and also has some positive (beneficial) effect on surrogate
endpoints.

There was general agreement that number 3 and 4 (above) are likely outcomes. While prevention of
persistent infection is the most desirable outcome, a vaccine could have a small, but measurable, positive
effect on the incidence of HIV infection, and/or a beneficial effect on the course of HIV disease. There was
also general agreement that there would be increased confidence in the biological significance of surrogate
endpoints if these were associated with a statistically significant decrement in the incidence of HIV
infection. Optimal criteria for surrogate endpoints will evolve as knowledge is gained during the conduct of
vaccine efficacy trials in humans. Nevertheless, clearly defined specific surrogate endpoint criteria are
needed to design phase III trials of candidate vaccines.

Towards this goal, most participants agreed that it would be reasonable to design a phase III efficacy trial
based on assumptions that a vaccine would have a modest effect on the incidence of infection and/or an
effect on surrogate endpoints. For example, a vaccine could be considered for licensure if it produced a
decrement in the incidence of infection (e.g., lower bound on the 95% confidence interval of 30%), or if it
produced a decrement in the viral load set point (1-2 log;o RNA copies /mL) in vaccinated subjects
subsequently infected with HIV. Of note, the FDA has already made a determination that a vaccine that



prevents infection with a lower bound on the 95% confidence interval of 30% is potentially licensable.
However, in this case, the sponsor is conducting two efficacy trials.

Additional specific examples of surrogate endpoint criteria were discussed. These included: a) decrement in
the plasma viral load set-point of less than 10 RNA copies/mL, b) maintenance of the CD4 T-cell count
above 350 cells/uL, ¢) decrement in the number of vaccinated subjects subsequently infected with HIV
requiring antiretroviral treatment, and d) increment in the time interval from HIV infection to initiation of
antiretroviral treatment. It was noted that the effects of antiretroviral treatments on surrogate endpoints may
vary between countries and even between clinics within the same country.

Because the clinical endpoint of progression to AIDS would likely take many years to evaluate, there was
discussion regarding the possibility of accelerating vaccine approval based on surrogate endpoints. Final
vaccine licensure using traditional approval criteria could be based on development of clinical endpoint
data from controlled confirmatory trials. In this scenario, a phase 11 trial would measure specific surrogate
endpoints and a licensure application would be considered while clinical follow-up was in progress. This
approach may accelerate the time to licensure of a safe and potentially effective AIDS vaccine. Of note,
long-term follow-up could also demonstrate the lack of efficacy of a vaccine granted accelerated licensure.

Issues related to International Trials and Vaccine Licensure

FDA approval for licensure pertains to the U.S. alone. Approval and use of vaccines in other countries is
guided by national regulatory bodies in those nations, often in consultation with the World Health
Organization (WHO). Dr. Jose Esparza noted that few developing nations have a regulatory process
comparable to that of the U.S. FDA, and many choose to rely on the U.S. FDA’s approvals as guidance for
their national decisions.

FDA staff participation in a number of international forums, especially WHO, will undoubtedly provide
valuable information to the international vaccine community concerning approval of vaccines.

The FDA considers the risk/benefit in U.S. populations primarily, but will also consider data developed in
other countries for product licensure. The risk/benefit ratio and the acceptable level of efficacy for an AIDS
vaccine may vary between countries.



Summary and Recommendations

Non-human primate studies suggest that an AIDS vaccine is possible. Non-human primate studies have
demonstrated partial vaccine-induced protection measured by surrogate endpoints such as decrements in
the plasma viral load and the CD4 T-cell decline. In animal models, these effects are associated with
decreased progression to AIDS. This suggests that such surrogate endpoints may be valid for the design
of phase 11 efficacy trials.

The efficacy of current and future candidate vaccines will have to be determined in well-designed
phase 11 trials. Such trials will likely require international collaborations among several organizations
and the endpoints measured will require careful consideration.

Following the completion of the relevant phase Il studies, the sponsoring organization will submit a
written summary of the trial(s) to the FDA. This report should include the draft phase 111 efficacy trial
protocol and supporting data. Subsequently, the sponsor will also present these data to the FDA
Vaccines and Related Biological Products Advisory Committee. Information on the viral loads and
CD4 T-cell counts of study subjects who developed HIV infections during phase I/11 trials will likely
be considered.

An ideal HIV vaccine will prevent AIDS by preventing establishment of persistent HIV-infection. This
endpoint can be readily measured by a combination of well-established serologic and/or molecular
methods.

Meeting participants expressed the belief that an AIDS vaccine could be considered effective if it
provided protection against progression to AIDS. Such a vaccine is expected to produce changes in the
virologic or immunologic markers of HIV-1 disease such as the plasma viral load and the CD4 T-cell
count. Although not yet validated in the context of vaccine studies, such markers are biologically
plausible and may be useful for supporting FDA applications for accelerated approval, pending positive
clinical endpoint data from controlled confirmatory trials.

Reasonable criteria for a successful phase 111 trial include demonstration of an effect on incidence of
infection, and/or an effect on specific surrogate endpoints. For example, many participants thought that a
vaccine should be considered for licensure if it produced a modest effect on the incidence of HIV
infection (e.g. the lower bound on the 95% confidence interval of 30%) or if it produced a sustained
decrement in the viral load set point (1-2 logio RNA copies /mL) in vaccinated subjects who were
subsequently infected with HIV. Additional specific examples of surrogate endpoint criteria are plasma
viral load set-point of less than 10 RNA copies/mL and the maintenance of CD4 T-cell counts above
350 cells/uL.

There would be increased confidence in the validity of surrogate endpoints if a vaccine also produced a

statistically significant decrement in the incidence of HIV infection. Thus, a small measurable decrease

in the incidence of HIV infection coupled with a positive effect on a surrogate endpoint (e.g., viral load)
could be the basis for vaccine licensure.

There should be further consideration of methods to measure clinical correlates of disease progression
such as the length of time from HIV infection to the initiation of antiretroviral treatment. Such
treatment-related endpoints could be integrated with immunologic and virologic endpoints. Many
discussants believed that treatment outcomes may be highly correlated with the virologic and
immunologic markers but may not, independently, be predictive of vaccine efficacy. It may be difficult
to standardize and compare the treatment outcomes of different populations.

If appropriate, accelerated vaccine approval may substantially decrease the time to availability of a safe
and potentially effective AIDS vaccine. Because the clinical endpoint of progression to AIDS would
take many years to recognize, accelerated approval could be based on surrogate endpoints. Subsequent
vaccine licensure by traditional approval criteria could be based on the development of positive




confirmatory clinical endpoint data. In this scenario, a phase 11 trial would measure specific effects on
surrogate endpoints and a licensure application would be considered while clinical follow-up was in
progress. It is acknowledged that clinical information validating the use of surrogate endpoints will
only accrue from well-designed controlled efficacy trials.

e |f surrogate endpoints are used, careful consideration should be given to the methods for long-term
clinical follow-up to demonstrate the effect of such markers on HIVV-1 disease progression. This could
accelerate future vaccine trials.

e Valuable information towards the design of future AIDS vaccines can be obtained from well-designed
efficacy trials of (even modestly) effective vaccines.

Concluding Comments

The carefully considered use of surrogate endpoints in AIDS vaccine trials could substantially accelerate
the licensure of an AIDS vaccine, but no such endpoints have yet been validated in the context of vaccine
trials. Clinical information validating the use of such surrogate endpoints can accrue from well-designed
efficacy trials and this information can be applied to the design of future trials. Following the completion of
relevant phase 1l studies, sponsoring organizations will present proposed efficacy trial protocols and
supporting preclinical, human safety and immunogenicity data to the FDA Vaccines and Related Biological
Products Advisory Committee.
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PRELIMINARY LIST OF QUESTIONS:

Primate Studies: Immune Correlates of Protection and Clinical Endpoints
(To be addressed by both presenters in this session)

What have SIV and SHIV studies taught us about cellular correlates of protection?

What have SIV and SHIV studies taught us about humoral correlates of protection?

Can virologic endpoints (e.g., plasma viremia) be used as a marker of vaccine induced
protection? If so, how does this correlate with clinical outcome.

Do SIV studies of early intervention with HAART teach us something about possible vaccine
induced protection?

Predictive Value of Virologic and Immunologic Measures in HIV Infection

What virologic marker best predicts clinical outcome (i.e., development of AIDS)?

What reduction in plasma viremia correlates with clinical benefit?

What is known about predictive value of peak viremia vs. set point?

How long after primary infection does it take to attain viral set point?

What is the predictive value of quantitation of the number of PBLs containing viral DNA?
Are any early immunologic markers (i.e., CD4 cell number) predictive of clinical outcome?

Endpoints for Efficacy trials: Clinical, Virologic and Immunologic
Considerations

How will the primary endpoint of HIV-1 infection be measured; i.e., serologic or virologic endpoint
(e.g., PCR)?
Can control of viremia (plasma viral RNA) be used as a primary endpoint?
Primary Endpoints: e.g., Plasma Viral Load
If control of plasma viremia is one of the primary endpoints:
- when and how many measurements will be required?
- what will be measured: peak viremia, viral set point?
- what decrease in viral load set point can be detected in a phase Il trial
- what statistical methods can be applied to such endpoint measurements
- how will initiation of antiretroviral treatment affect this endpoint

Secondary Endpoints: Immunologic Parameters
- how will correlates of protection be evaluated and validated
- how can quantitative immune assay data (e.g., #'s of Elispots) be considered in
addition to qualitative (yes/no) responses
- what statistical methods can be applied to correlate immune markers with trial
endpoints

Clinical Considerations: Antiretroviral Treatment
Regarding antiretroviral treatment of confirmed HIV-infected volunteers:



- when should antiretroviral treatment be initiated (viral load, CD4 count)
- could the time to initiation of antiretroviral mediation be used as an endpoint in a
phase Il trial

Phase Il Efficacy Trials: Study design, Imnmune Assays/Correlates and Statistical
Considerations

If viral load is a primary endpoint:
- how will this affect the design and size of the trial
- what differences in viral load set point can we expect to detect
- how will frequency of blood draws affect the ability to use viral load as an endpoint
If protection is measured as control of viremia:
- will clinical endpoints be required in some subset of patients in order to validate
viremia as an endpoint and, if so, should this be part of phase lll trials, or part of post-
licensure follow up (phase 1V)?

What type of studies should be built into future vaccine licensure applications to insure validation
of the endpoints used during the efficacy trails?

What are the licensure ramifications of a low/moderate efficacy result?
What is the minimal safety database to support a successful BLA?
Should efficacy trials be designed to evaluate homotypic versus heterotypic protection?

How would phase lll trials be designed once there is an effective or licensed HIV vaccine?
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