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Fiscal Year 2009 Trans-NIH Plan for HIV-Related Research
Foreword

| am pleased to present the Fiscal Year 2009 Trans-NIH Plan for HIV-Related Research. | am grateful
for the contributions and collaboration of many individuals who worked with us to develop this Plan.
| thank the Directors of the NIH Institutes and Centers and their staffs; researchers from academia
and industry; representatives from both domestic and international foundations and nongovern-
mental organizations; community representatives; representatives of other governmental agencies;
and members of the Office of AIDS Research Advisory Council for their participation in the develop-
ment of and thoughtful contributions to this document.

The overarching structure of the AIDS research plan is based on the need for: a strong foundation
of basic science; research to prevent and reduce HIV transmission, including microbicides, vaccines,
and behavioral interventions; research to develop better therapies for those who are already
infected; research related to specific populations, including research related to women and girls;
research in international settings; research targeting the disproportionate impact of AIDS on racial
and ethnic populations in the United States; and research support and information dissemination.

This year we also have defined two critical research priorities that transcend the entire AIDS research
portfolio: (1) prevention of acquisition and transmission of HIV, and (2) prevention and treatment of
HIV-associated comorbidities, comortalities, and coinfections. These priorities represent the areas
of research that will be targeted for new or reallocated funding in the development of the NIH AIDS
research budget.

The Fiscal Year 2009 Trans-NIH Plan for HIV-Related Research defines the scientific challenges that lie
before us. It will assist OAR to enhance trans-NIH collaboration and ensure that research dollars are
invested in the highest priority areas of scientific opportunity that will lead to new tools in the fight
against AIDS.

Jack Whitescarver, Ph.D.
NIH Associate Director for AIDS Research and Director, Office of AIDS Research
October 2007
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Legislative Mandate

The National Institutes of Health Revitalization Act of 1993 (Public Law 103-43) provided that the
Director of the Office of AIDS Research (OAR) “shall plan, coordinate and evaluate research and
other activities conducted or supported” by the NIH. The Director of OAR “shall act as the primary
Federal official with responsibility for overseeing all AIDS research conducted or supported by the
National Institutes of Health” and “shall establish a comprehensive plan for the conduct and support
of all AIDS activities of the agencies of the National Institutes of Health...; ensure that the Plan
establishes priorities among the AIDS activities that such agencies are authorized to carry out; ensure
that the Plan establishes objectives regarding such activities...; and ensure that the Plan serves as a
broad, binding statement of policies regarding AIDS activities of the agencies, but does not remove
the responsibility of the heads of the agencies for the approval of specific programs or projects, or
for other details of the daily administration of such activities, in accordance with the Plan.” The law
further provides that “the Director of the OAR shall ensure that the Plan provides for basic research;
provides for applied research; provides for research that is supported and conducted by the agen-
cies; provides for proposals developed pursuant to solicitations by the agencies and for proposals
developed independently of such solicitations; and provides for behavioral research and social
science research.”
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Overview

The long-term response to AIDS depends on progress in HIV research. All aspects are needed from
understanding the basic biology of HIV, developing effective therapies to treat HIV-related disease,
understanding the determinants of HIV transmission, and evaluating the effectiveness of a variety
of approaches to preventing new infections, including biomedical approaches such as microbicides,
pre-exposure prophylaxis, HIV vaccines, male circumcision, and condoms.

Joint United Nations Programme on HIV/AIDS (UNAIDS)!

THE GLOBAL HIV/AIDS PANDEMIC

Over 25 years since the recognition of AIDS and the identification of HIV as its causative agent, the
HIV/AIDS pandemic has become a global scourge that affects people in every country worldwide.
UNAIDS reports that in 2007, more than 33.2 million people were estimated to be living with HIV/
AIDS; 2.5 million people were newly infected; and 2.1 million died of AIDS-related illnesses.2 The
majority of people infected with HIV live in developing countries.

Africa has been disproportionately affected, and sub-Saharan Africa remains the most affected
region globally. In 2007, more than 65 percent of all people living with HIV resided in sub-Saharan
Africa. Obiageli Katryn Ezekwesili, Vice President, Africa Region, The World Bank, recently wrote,
“HIV/AIDS poses an unprecedented development and human challenge, especially in Africa. In many
countries, the epidemic has cut life expectancy and robbed society of millions of people in their
prime working years. It has dimmed the hope of living full and productive lives for unimaginable
numbers of infants, children, and young adults.”3 The epidemic has expanded in other parts of the
world as well. UNAIDS reports that between the years 2001 and 2007, the number of people living

with HIV in Eastern Europe and Central Asia has more than doubled.*

Dr. Peter Piot, UNAIDS Executive Director, stated, “[l]t is clear that AIDS investments are yielding
results. In some countries, changes in sexual behaviour are having a measurable impact on infection
rates, while the roll-out of HIV treatment in low- and middle-income countries has put almost three

million people on antiretroviral drugs. Indeed, some countries have already achieved universal

1 Science and Research. UNAIDS. Available at http://www.unaids.org/en/PolicyAndPractice/ScienceAndResearch/
default.asp. Accessed September 8, 2008.

2 Report on the Global AIDS Epidemic. UNAIDS. Available at http://www.unaids.org/en/KnowledgeCentre/
HIVData/GlobalReport/2008. Accessed September 8, 2008.

3 Ezekwesili, Obiageli Katryn. The World Bank’'s Commitment to HIV/AIDS in Africa: Our Agenda for Action,
2007-2011. Available at http://siteresources.worldbank.org/INTAFRREGTOPHIVAIDS/Resources/WB_HIV-AIDS-
AFA_2007-2011_Advance_Copy.pdf. Accessed September 8, 2008.

4 2008 Report on the Global AIDS Epidemic. UNAIDS. Available at http://www.unaids.org/en/KnowledgeCentre/
HIVData/GlobalReport/2008/. Accessed September 8, 2008.
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access to treatment, and some to prevention of mother-to-child transmission of HIV. But this is still
just the beginning. HIV prevention continues to lag a long way behind. For every one person who
starts taking antiretroviral drugs, another three become infected.”s

The HIV/AIDS pandemic will remain the most serious public health crisis of our time until better,
more effective, and affordable prevention and treatment regimens are developed and universally

available.

AIDS AROUND THE WORLD
In 2007:

Approximately 33 million people worldwide were living with HIV/AIDS.
An estimated 2.7 million people were newly infected with HIV, including 370,000 children
under the age of 15 years.

Approximately 2 million people died due to AIDS.

Women accounted for half of all infections.

Source: UNAIDS/WHO¢é

THE EPIDEMIC IN THE UNITED STATES

HIV/AIDS remains an unrelenting public health crisis in the United States, disproportionately
affecting racial and ethnic populations, men who have sex with men (MSM), women of color, and
young adults. The Centers for Disease Control and Prevention (CDC) reports that in the United
States, more than a million people are infected with HIV. CDC has released new statistics showing
that the number of annual new infections was actually higher than previously estimated, and the
incidence of new infections has not declined for more than a decade. Since the beginning of the
AIDS epidemic, there have been more than 565,000 cumulative AIDS deaths.”

According to the new CDC statistics, gay and bisexual men of all races and ethnicities and African
American men and women are the most affected groups in the United States. Fifty-three percent
of all new infections in 2006 occurred in gay and bisexual men. In 2006, blacks accounted for 45
percent of all new infections, even though they comprise only 13 percent of the total U.S. popula-
tion.8 Moreover, the overall prevalence of HIV/AIDS was more than 7 times higher for blacks than for

5 Piot, Peter. 2007 UNAIDS Annual Report. UNAIDS. Available at http:/data.unaids.org/pub/Report/2008/jc1535_
annual_report07_en.pdf. Accessed September 8, 2008.

¢ Report on the Global AIDS Epidemic. UNAIDS. Available at http://www.unaids.org/en/KnowledgeCentre/
HIVData/GlobalReport/2008/. Accessed September 8, 2008.

7 Centers for Disease Control and Prevention. Cases of HIV Infection and AIDS in the United States and Dependent
Areas, 2006. Available at http://www.cdc.gov/hiv/topics/surveillance/resources/reports/2006report/default.htm.
Accessed September 9, 2008.

8 U.S. Census 2000. Available at http://www.census.gov/main/www/cen2000.html. Accessed September 23, 2008.
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Caucasians. In Washington, D.C., African Americans make up 57 percent of the population, yet they
account for more than 80 percent of HIV/AIDS cases in the city. One in 20 people in Washington,
D.C., is living with HIV infection, and one in 50 has AIDS.? This staggering prevalence is similar to
that of some nations in sub-Saharan Africa.

National Institutes of Health (NIH)-sponsored research established the foundation for and demon-
strated the safety and efficacy of antiretroviral regimens that have extended the length and quality
of life for many HIV-infected individuals who have access to and are able to adhere to the treatment
regimens and tolerate their toxicities. These treatment regimens are associated with a number of
side effects and long-term complications that may contribute to AlDS-associated morbidities and
mortalities, including malignancies, cardiovascular disease, neurological disease, and autoimmune
conditions. In addition to the side effects of HIV treatment, numerous coinfections are associated
with or are exacerbated by immune deficiency, including tuberculosis (TB), hepatitis B, hepatitis C,
and malaria. In the United States, the maturing HIV/AIDS epidemic has the potential to generate
concentric mini-epidemics of liver disease, tuberculosis, cardiovascular disease, and other HIV-
associated morbidities, foreshadowing an epidemic of greater complexity in the coming years.

AIDS IN THE UNITED STATES
In 2006:

Approximately 1.1 million Americans were living with HIV, including 448,871 with AIDS.
Approximately 56,300 people were HIV-infected.

37,852 people were diagnosed with AIDS.

More than 14,000 people died of AIDS.

Source: CDC10

THE NIH AIDS RESEARCH PROGRAM

The NIH supports a comprehensive program of basic, clinical, and behavioral research on HIV infec-
tion and its associated coinfections, opportunistic infections, malignancies, and other complications.
The NIH investment in HIV/AIDS research is the largest and most significant in the world. The
complexity, magnitude, and global nature of the epidemic necessitate a multifaceted, multidisci-
plinary, global research program. Perhaps no other disease so thoroughly transcends every area

of clinical medicine and basic scientific investigation, crossing the boundaries of almost every NIH
Institute and Center (IC).

9 Fauci, Anthony S., Statement on National Black HIV/AIDS Awareness and Information Day, February 7, 2008.
Available at http://www.niaid.nih.gov/about/directors/news/baaid_08.htm. Accessed September 9, 2008.
10 Centers for Disease Control and Prevention. Cases of HIV Infection and AIDS in the United States and Depen-

dent Areas, 2006. Available at http://www.cdc.gov/hiv/topics/surveillance/resources/reports/2006report/default.
htm. Accessed September 9, 2008.
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This diverse research portfolio demands an unprecedented level of scientific coordination and
management of research funds to identify the highest priority areas of scientific opportunity, enhance
collaboration, minimize duplication, and ensure that precious research dollars are invested effectively
and efficiently. The NIH Office of AIDS Research (OAR), part of the Office of the NIH Director, was
established in 1988 to coordinate the NIH AIDS research portfolio. Additional legislation, the

NIH Revitalization Act of 1993, broadly expanded OAR’s authorities to: coordinate the scientific,
budgetary, and policy elements of the NIH AIDS program; prepare an annual comprehensive trans-
NIH strategic plan and budget for all NIH-sponsored AIDS research; evaluate the AIDS research
portfolio; identify and facilitate multi-Institute participation in priority areas of research; and facilitate
NIH involvement in international AIDS research activities. To carry out its mandate, OAR has estab-

lished unique comprehensive trans-NIH planning, budgeting, and portfolio assessment processes.

4 OVERVIEW
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The Annual OAR Trans-NIH
Planning and Budget Development Process

TRANS-NIH PLAN FOR HIV-RELATED RESEARCH

As mandated by law, the Director, OAR, develops the annual Trans-NIH Plan for HIV-Related Research.
The Plan articulates the scientific priorities for AIDS research and is a roadmap for NIH investments in
biomedical and behavioral AIDS research. It provides the framework to translate critical fundamental
research findings, “from the bench to the bedside,” both in the United States and abroad.

The Trans-NIH Plan for HIV-Related Research serves several important purposes. The Plan:

Provides the framework for developing the trans-NIH AIDS research budget and monitoring those
expenditures.

Defines those research areas for which AIDS-designated funds may be allowed.

Communicates the NIH AIDS research agenda to Congress, the scientific community, AIDS-
affected communities, and the public. The Trans-NIH Plan for HIV-Related Research is available
on the OAR Web site at http://www.oar.nih.gov/strategicplan/.

STRUCTURE OF THE PLAN

The Plan is organized into five functional chapters comprising Areas of Emphasis: (1) Foundational
Research (Natural History and Epidemiology; Etiology and Pathogenesis); (2) Prevention Research
(Microbicides; Vaccines; Behavioral and Social Science); (3) Therapeutics Research; (4) Research
Support and Dissemination (Training, Infrastructure, and Capacity Building; Information Dissemi-
nation); and (5) Research Related to Specific Populations (Women and Girls; Racial and Ethnic
Populations; Research in International Settings). Each Area of Emphasis of the Plan includes a
comprehensive series of research Objectives, in priority order, that address the many needs and
challenges within the field of HIV/AIDS research. Each Objective is followed by a list of Strategies
that provide examples of approaches that may be taken to meet each Objective. All NIH expendi-
tures of AIDS-designated funds are coded and tracked to the research Objectives in the Plan.

PLAN DEVELOPMENT

OAR has established a unique and effective multistep annual planning process that culminates

in the development of the annual Trans-NIH Plan for HIV-Related Research. Through this process,
scientific priorities for HIV-related research are identified for each of the Areas of Emphasis of the
Plan. OAR initiates the annual planning process by convening a trans-NIH Coordinating Committee
for each Area of Emphasis of the Plan. These Committees are chaired by the OAR senior staff
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member responsible for each Area and include representatives of the ICs with major research port-
folios in the corresponding Area. The Coordinating Committees develop a draft Plan by reviewing
and updating the previous year’s Plan, considering the state of the science, recent research results,
and public health need. Each Committee revises the scientific Objectives and research Strategies
for its Area of Emphasis as necessary. Each Committee also identifies the scientific research priori-
ties within its Area of Emphasis.

Once the draft Plan is developed by the Committees, OAR seeks input from non-NIH scientists
from academia, industry, foundations, other Government agencies, and community representatives
by convening a Planning Group for each Area of Emphasis, except for the areas of Information
Dissemination and Training, Infrastructure, and Capacity Building. Each Planning Group is asked

to provide input on these two Areas as they relate to its specific Area of Emphasis. The Planning
Groups bring together non-Government experts with the NIH members of the Coordinating
Committees to work together to further refine their sections of the Plan.

After the Planning Groups have met and refined the draft Plan, it is reviewed by the OAR Director
and OAR senior staff, and overarching priorities are identified. The Plan then is provided to each
IC Director and designated IC AIDS Coordinator for additional review and comment from the IC
perspective, and finally to the OAR Advisory Council (OARAC) for its final review. The comments
and suggestions of the participants at each stage of the Plan’s development are considered in the

development of the final document.

TRANS-NIH AIDS RESEARCH PORTFOLIO ANALYSIS

In fiscal year (FY) 2006, a multitiered, comprehensive trans-NIH review of all grants and contracts
supported with AIDS-designated funds was added to the annual planning process. This review
ensures that the AIDS research budget is used to support the highest priority science, taking into
account the ever-changing domestic and international AIDS epidemic, as well as the evolving scien-
tific priorities. This has become an integral component of the annual strategic planning and budget
development process.

Each OAR staff member who chairs a scientific Coordinating Committee initiates a review of all NIH
extramural projects that correspond to the Area of Emphasis of his or her Committee, concentrating
on those projects eligible for recompetition in the fiscal year of the strategic Plan. Working with
relevant IC program staff, OAR staff members identify projects that are no longer aligned with
current top research priorities, which may have shifted since the projects were initially funded due
to the changing demographics of the epidemic, scientific advances, and new opportunities. The
determination of “lower priority for AIDS funding” is not related to the scientific or technical merit
of the projects, only to their relevance within the current AIDS research priorities.

1 Alist of all of the members of the Planning Groups can be found at the end of this document.
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After review of the grant portfolio by NIH and IC program staff, a group of eminent non-Govern-
mental scientists reviews each scientific Area and all of the projects identified as lower priority and
provides recommendations for redirecting funds to catalyze future initiatives and multidisciplinary
endeavors. Next, OAR notifies each IC of those grants identified as too low a priority for support
with AIDS dollars. The IC may choose to fund the project with non-AIDS dollars if the investigator
chooses to submit a renewal application that is determined to be scientifically meritorious in the
peer review process.

TRANS-NIH COMPREHENSIVE AIDS RESEARCH BUDGET

The Trans-NIH Plan for HIV-Related Research provides the framework for the annual budget devel-
opment and allocation process. The ICs use the Priorities and Objectives articulated in the Plan to
guide the formulation of their AIDS-related research budget requests to OAR, focusing on new or
expanded program initiatives aligned with the current research priorities. OAR reviews the IC initia-
tives in relation to the Plan, the OAR priorities, and other IC submissions to eliminate redundancy
and/or to ensure cross-Institute collaboration. The NIH Director and the OAR Director together
determine the amount within the overall NIH budget to allocate for AIDS research. Within that total,
OAR determines the AIDS research budget allocation for each IC based on the scientific priority of
each proposed initiative. This process continues at each step of the budget development process
up to the time of the final congressional appropriation. The careful determination of the balance

of the research budget—among Institutes, among areas of science, between AIDS and non-AIDS
research, between intramural and extramural research programs, between basic and clinical
research, and between investigator-initiated and targeted research—requires a comprehensive
knowledge of the science and of the Institute portfolios. Dollars are allocated to ICs based not on a
formula, but on the priorities of the Plan, scientific opportunities, and the capacity of individual ICs
to invest resources in the most meritorious science. At the time of the appropriation, OAR informs
each IC of its AIDS-related budget allocation level, specifying amounts for each approved initiative.
As each IC awards AIDS-related research grants, they are required to code those dollars to the
appropriate Objective(s) of the Plan and report them to OAR.

DESCRIPTIONS OF THE AREAS OF EMPHASIS

CHAPTER 1, FOUNDATIONAL RESEARCH: Foundational Research addresses the basic science
and building blocks upon which the rest of the research agenda is based. It encompasses the
Natural History and Epidemiology and Etiology and Pathogenesis Areas of Emphasis.

Natural History and Epidemiology: Natural history and epidemiologic research is essential
for monitoring epidemic trends; following the changing clinical manifestations of HIV disease
and associated coinfections, comorbidities, and comortalities in different populations; and
measuring the effects of prevention strategies and treatment regimens. NIH-supported natural
history and epidemiologic research has played a key role in elucidating the interplay of virus,
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host, and environment. The changing face of the epidemic, with new groups and populations
affected, necessitates the conduct of rigorous epidemiologic studies in different settings, both
domestically and internationally. The NIH also supports the development of improved methodolo-
gies for studying the natural history and epidemiology of the HIV pandemic.

Etiology and Pathogenesis: Etiology and pathogenesis research is focused on gaining a better
understanding in two areas: (1) how HIV infection is established and maintained; and (2) what
causes the profound immune deficiency and severe clinical complications that accompany HIV
infection. Results of this research are the basic building blocks for the development of new drugs,
vaccines, microbicides, and prevention strategies. Until HIV acquisition and transmission can be
prevented and therapeutic regimens that cure HIV infection developed, support for basic etiology
and pathogenesis research will remain a critical element in the fight against HIV/AIDS.

CHAPTER 2, PREVENTION RESEARCH: The Prevention Research chapter describes basic, clinical,

and

translational research on microbicide and vaccine development and behavioral and social science

research associated with HIV transmission, acquisition, and care. There is an urgent need to expand

the

avai

range of interventions for preventing HIV acquisition and transmission beyond those currently
lable. It is important to note that the NIH also supports research on a broad range of other

prevention strategies, including studies on circumcision, prevention of mother-to-child transmission,

and

pre- and postexposure prophylaxis; however, these strategies are included within other scientific

sections of this Plan. The magnitude of the global AIDS pandemic necessitates the simultaneous

pursuit of multiple avenues of prevention research.

OVERVIEW

Microbicides: Microbicides traditionally have been antimicrobial products that can be applied
topically to the genital or gastrointestinal tract to prevent the acquisition of HIV and other sexu-
ally transmitted infections (STls). More recently, antiretroviral agents and naturally occurring
biologic agents, such as lactobacillus, are being studied in oral and topical formulations as ways
to prevent HIV acquisition. Microbicides may offer one of the most promising primary prevention
interventions that can be used alone or in combination with other prevention strategies to prevent
acquisition and transmission of the virus. The NIH supports a comprehensive microbicide research
program that includes the discovery, development, and testing of compounds with the potential
to act as agents that prevent transmission and acquisition of HIV and other STls. In addition, the
NIH supports basic and clinical biomedical research that will assist in the understanding, develop-
ment, and study of microbicides for use by both males and females. The NIH also supports the
behavioral and social science research necessary to understand the issues of microbicides accept-

ability, adherence, and appropriate use in varied populations.

Vaccines: The best long-term hope for controlling the AIDS pandemic is the development of a
safe and efficacious HIV vaccine. The NIH supports a broad program encompassing basic, preclin-
ical, and clinical research on vaccine candidates. The NIH also supports research to identify and

better understand the complexities of protective immune responses, including the development
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of improved animal models to conduct preclinical evaluation of vaccine candidates. Findings
from these studies inform the design, development, and testing of novel vaccine strategies.

Behavioral and Social Science: The NIH supports research to better understand how to influ-
ence the behaviors that lead to HIV transmission, including research on how to prevent initiation
of such behaviors, and how to maintain protective behaviors once they have been adopted. The
NIH sponsors research related to: developing, implementing, and evaluating behavioral and
social science interventions which reduce HIV transmission in various populations and settings;
strengthening our understanding of the determinants, trends, and processes of HIV-related risk
behaviors and the consequences of HIV infection; and improving the methodologies employed
in behavioral and social science research relevant to HIV prevention and treatment. Many of
these methodologies are applicable simultaneously at several levels, including prevention of
infection, provision of HIV care, and amelioration of the negative physical, psychological, and
social consequences of HIV infection. A better understanding of social and cultural factors
associated with HIV risk and/or protection, particularly in racial and ethnic populations, will
contribute to the successful implementation of a broader range of preventive and/or thera-
peutic strategies.

CHAPTER 3, THERAPEUTICS RESEARCH: NIH-sponsored research identified the first targets
for drug development using structural biology; developed the first drugs to treat HIV infection;
and demonstrated the safety and efficacy of monotherapy, two-drug combinations, and multidrug
antiretroviral therapy (ART) regimens to treat HIV disease. Groundbreaking NIH-sponsored studies
demonstrated that the use of antiretrovirals dramatically decreases mother-to-child transmission
of HIV. The NIH supports a comprehensive AIDS therapeutics research portfolio that includes
discovery, preclinical development, and clinical testing of new drugs and multidrug therapeutic
regimens, as well as studies of pre- and postexposure ART to prevent HIV infection. The NIH also
supports the development of improved therapeutic strategies that may by utilized in resource-
limited settings. Another critical area of therapeutics research supported by the NIH is aimed at
combating HIV-related coinfections and comorbidities, such as tuberculosis, hepatitis C, malaria,

malignancies, metabolic disorders, cardiovascular disease, and neurologic disorders.

CHAPTER 4, RESEARCH SUPPORT AND DISSEMINATION: The conduct of all phases of
AIDS-related research requires trained scientists, clinical staff, and critical infrastructure, both
domestically and internationally. The NIH provides support for these crosscutting areas, as well as
for the dissemination of information to all constituent communities.

Training, Infrastructure, and Capacity Building: The NIH supports the training of biomed-
ical and behavioral AIDS researchers in the United States and internationally. The NIH also
supports the infrastructure required for the conduct of AIDS-related research and clinical

OVERVIEW 9
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studies in many locations, including resource-limited settings. Moreover, the NIH supports
programs specifically designed to recruit individuals from underrepresented populations for

research careers and to build research infrastructure at minority-serving institutions.

Information Dissemination: Effective information dissemination approaches are integral

to HIV prevention and treatment efforts. Such programs are critical in light of the continuing
advent of new and complex antiretroviral treatment regimens, the adherence issues related to
HIV/AIDS treatment, the need for research communities to work and communicate globally, and
the need to translate behavioral and social prevention approaches into practice. The changing
pandemic and the increasing number of HIV infections in specific population groups, such as
racial and ethnic populations, MSM, and women, also underscore the need to disseminate HIV
research findings and other related information to communities at risk. The flow of information
among researchers, health care providers, and the affected communities represents new
opportunities to rapidly translate research results into practice and to shape future research
directions.

CHAPTER 5, RESEARCH RELATED TO SPECIFIC POPULATIONS: Certain populations,

including racial and ethnic populations and women and girls, are disproportionately affected by the
AIDS pandemic. The NIH AIDS research portfolio includes research aimed at addressing the unique
needs of these populations. (Funding for the Areas in this final Chapter is not tracked by Objective.)

Women and Girls: The NIH supports studies of the mechanisms through which sex and
gender confer vulnerability to, or protection from, HIV infection and AIDS among women and
girls, in general and relative to men, in diverse geographical settings and during different
stages of the life course. There are many research questions that remain unanswered about
specific anatomical and physiological characteristics of women and girls that may play a role
in transmission, acquisition, and/or resistance to HIV infection. The NIH supports studies that
focus on factors in HIV acquisition, including the influence of hormonal modulation on viral
replication, immune responses in the reproductive tract, and cofactors, such as coincident
infections with other STI pathogens.

Racial and Ethnic Populations: In the United States, HIV disproportionately affects racial and
ethnic populations. The NIH supports research that may lead to the development of interven-
tions that will impact these groups, including interventions that address the co-occurrence of
other STls, hepatitis, drug abuse, and mental illness, and interventions that consider the role

of distinct cultural, family, and other social factors in the transmission and prevention of these
disorders. The NIH is making a significant investment to improve research infrastructure and
training opportunities for minorities and will continue to ensure the participation of racial and
ethnic populations in AIDS clinical studies.

Research in International Settings: For more than 25 years, the NIH has supported research
efforts in countries affected by HIV/AIDS. The NIH has expanded its research activities to

10 OVERVIEW
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encompass studies involving researchers in approximately 90 countries around the world
through both intramural and extramural mechanisms. Results of this research benefit not only
the people in countries where the research is conducted, but also people affected by HIV/AIDS
worldwide. NIH-sponsored international research includes efforts to test products such as

HIV vaccine and microbicide candidates; behavioral strategies targeted to the individual, family,
and community to alter risk behaviors associated with sexual activity and drug and alcohol

use; drug and nondrug strategies to prevent mother-to-child transmission; therapeutics for
HIV-related coinfections and other conditions; and approaches to using antiretroviral therapy
in resource-poor settings. Most of these funds are awarded to scientists in U.S.-based research
institutions to conduct research in collaboration with scientists in the host countries. Some
funds are awarded directly to investigators at research institutions outside of the United States.

OVERVIEW
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Critical AIDS Research Priorities

During the development of this Plan, the Planning Groups for each Area of Emphasis were asked

to identify the most critical research priorities in their Area. All of the suggested priorities were

then considered by the OAR senior scientific staff. In the distillation of all the suggested priorities,
two clear overarching priorities emerged to focus research across all of the Areas: (1) prevention of
acquisition and transmission of HIV and (2) prevention and treatment of HIV-associated comorbidities,

comortalities, and coinfections.

In addition, several specific priorities that transcended all Areas of Emphasis of the Plan were identi-
fied, including the application of genetics, genomics, proteomics, systems biology, and other related
technologies to the study of HIV/AIDS and the host immune response; the interrelatedness of HIV/
AIDS and nutrition; and the development and testing of research models, methods, and measures
to accurately assess risk and protective behaviors in diverse populations. All of these priorities are
essential to address the epidemic both in the United States and in international settings.

The overarching priorities are defined more specifically below. They will guide the development of
the FY 2010 trans-NIH AIDS research budget and be utilized to adjust the FY 2009 AIDS budget as

necessary.

Prevention of Acquisition and Transmission of HIV

The NIH will give highest priority to research that will:

Advance understanding of the etiology and pathogenesis of HIV, including:

The host response to HIV and the overall capacity and complexity of the human

immune system.

Genetic and biological mechanisms that govern the entry of HIV into target cells,
particularly in relation to the interactions of HIV envelope, cell receptors, and mucosal

surfaces.

Biological-behavioral interactions and social dynamics related to changes in trans-
mission risks over the course of HIV infection and disease, such as those differentially
associated with acute infection, recent diagnosis, chronic infection accompanied by

antiretroviral treatment, and later-stage disease.

Identify biomarkers and bioassays of HIV-host interaction at various stages throughout the
entire course of HIV disease that are predictive of the efficacy and safety of biomedical

interventions, including vaccines and microbicides.

12 OVERVIEW



Fiscal Year 2010 Trans-NIH Plan for HIV-Related Research

Develop and validate animal models that can be used in the preclinical evaluation of
biomedical strategies for preventing the acquisition and/or transmission of HIV.

Apply knowledge from basic research on HIV pathogenesis to the development of behav-
ioral strategies and social interventions that prevent the establishment and spread of HIV

between individuals and within communities.

Develop and evaluate novel biomedical strategies, including vaccines and microbi-
cides, along with existing strategies, in clinical trial settings to inform and optimize

future product design and application.

Develop and test methods of intervening at structural, environmental, and community
levels to reduce acquisition and transmission of HIV. Focus attention on prevention
strategies that can be implemented in racial and ethnic communities and in popula-
tions with a high incidence of HIV infection, such as MSM.

Prevention of HIV infection is the NIH's highest priority for AIDS-related research. There is an urgent
need to expand the range of interventions for preventing HIV transmission beyond those currently
available. The NIH AIDS prevention research portfolio includes basic, clinical, and translational
studies on all aspects of biomedical and behavioral and social sciences research. This research may

lead to the development of improved strategies for the prevention of HIV infection.

The disappointing results from recent clinical studies of HIV vaccine and microbicide candidates
underscore the need for additional discovery (basic) research on HIV and the host immune response.
Although NIH-funded AIDS research has yielded an impressive foundation of knowledge about the
host response to HIV, the results from the recent trials indicate that a better understanding of the
natural history, epidemiology, etiology, and pathogenesis of all phases of HIV infection and the host
immune response is needed to enable the development of novel products that prevent the acquisi-
tion and/or transmission of HIV.

There is increasing recognition that biology and behavior interact in complex ways to affect HIV
transmission and acquisition. For example, it is now clear that the probability of transmitting HIV very
early in infection is higher than later in infection when viral load is lower due to ART, even given the
same risk behaviors at both time points. Less clear are the complex interactions of behavioral and
cellular events and the potential differential of susceptibility between individuals of different racial
and ethnic backgrounds. The use of alcohol or drugs of abuse also may have both behavioral and

health consequences that relate to susceptibility to infection.

Behavioral research studies have demonstrated that a number of existing interventions can have an
impact upon HIV risk in targeted populations. The intensity of effort required to implement these
interventions, as well as concerns about the sustainability of modified behavior, are concerns vis-a-vis
large-scale implementation. There is a pressing need for research to determine the best means to
scale up implementation and to determine where and when to best utilize existing strategies.

OVERVIEW
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HIV transmission and acquisition also must be considered at the community level and within specific
populations (e.g., MSM, racial and ethnic populations, women, etc.). There is a continuing need to
better understand how HIV is transmitted in the course of human relationships that occur in social
contexts that vary by location and culture. Interventions to reach and change the behaviors of large
numbers of at-risk individuals are urgently needed, particularly interventions that target MSM, as well
as men and women from racial and ethnic populations.

Prevention and Treatment of HIV-associated
Comorbidities, Comortalities, and Coinfections

The NIH will give highest priority to research that will:

Develop and evaluate new agents and drug regimens to prevent and treat comorbidities
and comortalities (malignancies, cardiovascular diseases, metabolic disorders, and other
complications) associated with long-term HIV disease and antiretroviral treatment.

Develop and evaluate new strategies to prevent and treat HIV coinfections, including
multi-drug-resistant (MDR) and extensively drug-resistant (XDR) TB, hepatitis C virus (HCV),
and malaria.

Identify genetic determinants of disease progression and treatment response and develop
methods to optimize therapeutic regimens based on an individual’s genomic sequence.

Identify and evaluate the viral and host factors associated with ART failure.

The development of combination therapies for the treatment of HIV disease has resulted in extended
survival and improved quality of life for those individuals who have access to antiretroviral drugs, can
adhere to complicated treatment regimens, and can tolerate their toxicities and side effects. However,
recent epidemiologic studies and clinical reports have shown an increasing number of malignancies,
as well as cardiovascular and metabolic complications, associated with long-term HIV disease and ART.

Basic research is needed to better understand the pathogenesis of HIV disease, and the mechanisms
of toxicity of antiretroviral drugs that contribute to the development of HIV-associated comorbidities
and comortalities. Epidemiologic studies are needed to determine the incidence and prevalence of
those associated with long-term HIV disease and ART in various populations, as well as to determine,
monitor, and evaluate the effects of sex, gender, race, age, pregnancy status, nutritional status, and
other factors on these ART complications. Clinical protocols that integrate studies on metabolic,
endocrine, cardiovascular, neurologic, renal, and bone parameters are essential to better define these
potential complications of ART and to develop regimens to prevent and treat these comorbidities.
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Additional research is needed to define the mechanisms responsible for treatment failure and the
development of strategies to maintain long-term undetectable viral load in HIV-infected individuals
in the United States and internationally. This includes expanding research programs on drug resis-
tance, drug toxicities, pharmacogenomics, nutrition, and adherence. Findings from these studies
may benefit the development of improved strategies to prevent HIV transmission.

Recent advances in genomics have made it possible to identify genetic determinants associated
with HIV disease progression and treatment response. Pharmacogenomics studies are needed

to examine the inherited variations in genes that dictate an individual’s response to antiretroviral
therapies. In addition, studies are needed to explore how genetic variations can be used to predict
the efficacy of and tolerability of antiretroviral medications in individual patients. Such studies
might allow the development of future therapeutic regimens that can be custom formulated for an
individual patient based on his or her genetic sequence.

The development of optimal strategies for the prevention and treatment of HIV coinfections
(including TB, HCV, and malaria) requires additional basic and clinical research on the effects of
these coinfections on HIV transmission, pathogenesis, and disease progression. Similarly, further
studies are needed to determine the effects of HIV disease across the spectrum of its clinical course
on the pathogenesis and progression of these coinfections. Additional pharmacokinetic and phar-
macodynamic studies are critical to the evaluation of drug-drug interactions between antiretrovirals
and agents used to prevent and treat coinfections associated with HIV.
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AREA OF EMPHASIS

Natural History and Epidemiology

SCIENTIFIC OBJECTIVES AND STRATEGIES

OBJECTIVE-A: Transmission of HIV (Prevention, Risk Factors, and Mechanisms)

Characterize the risk factors and mechanisms of HIV transmission in domestic and interna-
tional populations to guide prevention and treatment strategies.

(The scientific objectives of A, B, and C are of equal weight.)

STRATEGIES

Utilize existing cohorts, serodiscordant couples, and novel methods (e.g., social network analysis,
molecular epidemiology, and geographic information systems) to further assess HIV transmission

and acquisition.

Model how results from existing cohorts might be altered in populations with differing demo-
graphics and socioeconomic status, specifically based upon race, ethnicity, gender, age, sexual
orientation, acquisition risk, and in-country resource capacities and availability.

Conduct molecular epidemiology studies to characterize the impact of different HIV types

(i.e., HIV-1 and HIV-2), HIV subtypes, recombinant forms, and associated risk factors on routes
and modes of HIV transmission, superinfection, natural history, response to antiretroviral therapy
(ART) and preexposure prophylaxis (PrEP), and emergence of antiretroviral (ARV)-resistant
viruses. Conduct studies that will determine the significance of multiple circulating subtypes

and generation of dual, multiple, and recombinant viruses on population epidemiologic
dynamics and potential implications for intervention and therapy.

Conduct epidemiological and modeling research to improve estimates of per-contact risk of
HIV transmission, based on type of sexual exposure, characteristics of the infected and unin-
fected partners (e.g., plasma and/or anogenital tract viral load, host genetics, and coinfections),

and cofactors such as drug use.

Strategies Related to Transmission

Evaluate sexual and blood-borne HIV transmission and acquisition in relation to the following:

Viral factors such as viral quantity, diversity, coreceptor usage, genotype (including subtypes,
recombinants, and resistance mutants), and dual virus infections in various body compart-

FOUNDATIONAL RESEARCH—NATURAL HISTORY AND EPIDEMIOLOGY

17



Fiscal Year 2010 Trans-NIH Plan for HIV-Related Research

ments (e.g., blood, saliva, semen, and mucosal compartments, such as the female genital
tract and the anorectal mucosa);

Host genetics and other host factors such as age, sex, race, hormonal status, comorbid
chronic diseases, strength and breadth of immune response, circumcision status, mental

health, and coinfections;

Modifiable host factors such as diet and nutritional status, or drug, alcohol, and tobacco
use and/or treatment, including substitution and other substance use treatment modalities;

Other infections and their treatment, including M. tuberculosis (TB) and drug-resistant
strains, multi-drug-resistant (MDR) and extensively drug-resistant (XDR) TB, Plasmodium sp.

(malaria), and viral hepatitis;

Social, cultural, and structural determinants of susceptibility to HIV acquisition (i.e., among
women and girls and other adversely affected populations); and

Sexual activity, abstinence (including during the postoperative period after male circum-
cision), sexual networks, choice of partner, multiple concurrent partners, duration of
partnership, partner fidelity, control of sexually transmitted infections (STls), hygienic prac-
tices such as douching, contraception choices, and cultural practices such as the use of
traditional vaginal preparations and male circumcision.

Further refine the timing, mechanisms, and risk factors in perinatal and postnatal transmission,
including treatment of the mother, infant feeding modalities, physiology of lactation, long-term
effects of perinatal interventions, maternal and infant genetic variation, and kinetics of viral
resistance. These studies include:

Assessing the impact of maternal and infant ARV regimens of different potency and dura-
tion on mother-to-child transmission (MTCT) of HIV and on the short- and long-term health
of women and their infants, and the emergence of ARV drug resistance in the mother and in

those infants who become infected despite prophylaxis;

Studying the safety and effectiveness of sustainable approaches to prevention of MTCT
of HIV, including identifying successful breastfeeding weaning strategies, methods for
improving the safety of formula feeding, and determining the effects of such approaches

on infant morbidity and mortality;
Assessing the impact of maternal ART on HIV transmission during pregnancy and lactation;

Assessing the impact of maternal and infant adherence to ARV regimens on the risk of
subsequent ARV resistance, clinical outcomes, and the effectiveness of ART in mothers and

their children;
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Assessing the impact of perinatal treatment and prophylaxis regimens on communitywide
HIV resistance to ARVs;

Assessing the impact of MTCT programs on public health measures, including maternal,
paternal, and infant morbidity/mortality rates; overall life expectancy; disability and/or qual-

ity-adjusted life years; and pediatric neurobehavioral development; and

Assessing clinical outcomes, cost, and cost-effectiveness of different strategies for preven-
tion of MTCT in the United States as well as in developing countries.

Strategies Related to Treatment and Interventions

Conduct epidemiologic modeling studies on the aggregate impact of ART on HIV transmission,

particularly in high-prevalence settings.

Study the impact of widespread ART availability, adherence, and patterns of ART resistance on
HIV prevalence, incidence, patterns of risk behaviors, and acquisition of resistant HIV strains.

Conduct further studies on male circumcision as a prevention tool, including:

Assessing the impact of adult male circumcision on an individual and community level,
including assessment of HIV prevention and incidence in circumcised males and their part-

ners, sexual behavior, and attitudes, in the domestic and international setting;

Evaluating male circumcision delivery models with respect to safety, cost-effectiveness, and

long-term impact on HIV transmission;

Evaluating male circumcision and its impact on HIV transmission and acquisition among

men who have sex with men (MSM); and

Evaluating prevention approaches in the context of adult male circumcision, particularly
those based on combinations of known methods, including reproductive health, partner

reduction, condom use, and STl control.

Develop and evaluate safe and effective individual-, network-, and community-based interven-
tions aimed at HIV-infected persons and their partners to promote sustained behaviors that
prevent acquisition and transmission of HIV.

Conduct studies on medication-assisted substance abuse treatment modalities and access to
care (e.g., methadone maintenance, buprenorphine/naloxone, naltrexone, antabuse, acam-
prosate, and stimulant abuse therapy), alone or in combination with mental health and/or

behavioral interventions, as HIV prevention interventions.
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OBJECTIVE-B: Disease Progression (Including Opportunistic Infections)

Use epidemiological research in domestic and international settings to identify the
influence of therapeutics and other biological (e.g., age, host genetics, coinfections,

HIV subtypes, and viral genetic variation) and behavioral (e.g., access to and use of the
health care system, adherence, and alcohol and drug use) factors on HIV progression and
response to therapy, as demonstrated by virologic, immunologic, and clinical outcomes.

(The scientific objectives of A, B, and C are of equal weight.)

STRATEGIES

Strategies Related to Disease Progression and Response to ART

Investigate the effect on disease progression of viral factors, including viral type/subtype,
fitness, viral tropism, and innate and acquired genotypic and phenotypic resistance to ARVs.

Determine the global patterns of innate and acquired viral resistance to ART and how these
patterns could influence the long-term effectiveness of these therapies.

Elucidate the pathogenic mechanisms that influence residual HIV replication or reservoir latency
in ART recipients, including tissue and lymphoid reservoirs, and body secretions such as cervi-

covaginal fluids and semen.

Investigate the contribution of innate host characteristics to viral measures, immune function,
disease progression, and mechanisms for these effects, including host genetic factors and their
modulators, sex, race, and age.

Examine how chronic inflammatory processes and mediators such as inflammatory cytokines

modify immune function, disease outcomes and survival, and response to ART.

Characterize the changing spectrum of clinical outcomes, causes of morbidity and mortality,
and complications of therapy associated with evolving therapeutic strategies, domestically and
internationally.

Assess the effect of ART treatment on the incidence and pathogenesis of and risk factors for
cancer in the domestic and international settings.

Define the prevalence, incidence, predictors, potential treatments of, and consequences of
renal and liver disease in HIV-infected individuals.

Characterize the long-term effect of HIV infection on the central nervous system, including the
effect of viral burden in the cerebrospinal fluid (CSF), its effect on white matter degeneration,
and the role of ART in reducing the neurocognitive burden of disease and differentiating these

changes from other neurocognitive diseases, such as dementia and Alzheimer’s disease.
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Evaluate and characterize immune reconstitution, including modifiable and nonmodifiable

predictors of immune recovery in diverse populations.

Define the prevalence, incidence, and determinants of HIV-associated neurologic, behavioral,
and psychiatric manifestations and their relation to disease progression and response to ART,

domestically and internationally.

Identify, characterize, and determine the frequency, changing manifestations, and effects of
HIV-related respiratory disease on morbidity, mortality, and HIV disease progression, in both
untreated patients and those receiving ART (e.g., recurrent bacterial pneumonia; drug-resis-
tant, MDR-TB, and XDR-TB/HIV cases; immune reconstitution syndromes affecting the lungs,
including sarcoidosis and other immune-mediated diseases; HIV-related pulmonary hyperten-
sion; accelerated emphysema; and coinfections).

Develop new interval-based or standard-of-care cohorts and maintain long-term followup of
existing cohorts, including observational cohorts and intervention populations, to determine
the changing spectrum of HIV disease, identify highly exposed uninfected persons and long-
term nonprogressors, and evaluate interventions, especially in aging and minority populations,
in developing countries, and in emerging epidemic zones, including Central Asia, the former
Soviet Union, and South and Southeast Asia.

Characterize short- and long-term consequences of recent HIV infections including host and
viral genetic characteristics and differences by route of exposure, and continue to characterize
the natural history of HIV disease and AIDS among those early in infection, those with minimal
exposure to ART, those with virologic and/or immunologic responses to ART, and those who

have experienced ART failure.

Strategies Related to Complications of Therapy

Comprehensively determine the effects of cumulative and current antiretroviral therapy expo-
sure to specific drugs, classes of drugs, drug combinations, and treatment strategies.

Characterize and investigate the role of ART-associated toxicities (including disorders in glucose,
lipid, and bone metabolism, renal dysfunction, and hepatotoxicity) in specific populations,
including coinfected populations (e.g., TB, XDR-TB, hepatitis C [HCV], and hepatitis B [HBV]),
pregnant women, children and adolescents, the aged, populations receiving traditional medi-
cines, resource-limited populations, minority populations, and according to nutritional status,

in comparison with non-HIV-infected populations.

Investigate age and gender differences in ART-associated toxicities and comorbidities in
comparison with non-HIV-infected populations. Gender differences should also explore differ-
ences in sex steroid levels (androgens and estrogens) and ovarian reserve in women and how
they impact metabolic, cardiovascular, bone, renal, and liver disorders.
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Investigate the role of chronic inflammation in the development of malignancies and metabolic,
cardiovascular, bone, renal, and liver disorders in HIV-infected individuals and appropriate
controls and how cumulative and current ART use might mediate the effects of chronic

inflammation.

Strategies Related to Comorbidities

Intensify research on the spectrum of HIV-associated malignancies, particularly those that may
develop in HIV-infected patients who have responded to ART and are expected to live longer

with immune deficiency.

Establish normative data for lymphocyte subsets, total white blood cell count, and total
lymphocyte count, and determine the influence of common comorbidities, such as malaria,
TB, and helminthic infections, on the “normal” values in patients from different regions of the
developing world affected by the HIV epidemic, notably in Africa and Asia.

Investigate TB—HIV interactions, including the effects of dual infection on the infectiousness
and progression of both TB and HIV, and the effect of various treatment strategies on disease

control and TB drug-resistant strains.

Investigate the XDR-TB epidemic, evaluating risk factors for XDR-TB prevalence, incidence,

and therapeutic options among HIV-infected patients.

Develop novel TB diagnostics for use with HIV-infected patients in order to rapidly identify
MDR-TB and XDR-TB in HIV/TB-coinfected populations.

Assess outcomes related to methods of integrating TB and HIV care on survival, quality of

care, and cost.

Investigate the impact of treating latent TB on the epidemiology of HIV/TB coinfection in
endemic countries to determine whether it is feasible, effective, and cost-effective.

Evaluate the impact of treatment of alcohol use and abuse, illicit drug use, and mental health
disorders on the effectiveness and consequences of ART, HIV disease progression, morbidity,

and mortality.

Support research efforts to link existing databases on cancer, TB, transplant, etc., and death
registries to enhance understanding of HIV/AIDS outcomes in standard-of-care cohorts.

Assess the interaction of HIV infection and ART on other infections and their treatment.

Study the emergence and reemergence of infectious diseases and the development of
antimicrobial-resistant infections (e.g., MDR-TB, sulfa-resistant malaria, antibiotic-resistant
pneumococcus, cotrimoxazole-resistant Pneumocystis jiroveci pneumonia, methicillin-resistant
Staphylococcus aureus [MRSA], and lamivudine-resistant HBV) in HIV-infected populations.
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Estimate the prevalence of specific human papillomavirus (HPV) types associated with cervical
cancer and high-grade dysplasia in HIV-infected women, and evaluate the effectiveness of HPV

vaccines among HIV-infected individuals from geographically diverse regions.

Assess the interaction of ARVs on HPV persistence and regression of cervical lesions to under-
stand the dynamics of the two viruses with a goal of optimizing care for HIV-infected women,

especially in resource-limited settings.

Assess the effect of primary care screening and interventions (e.g., statin use, hypertension
management, smoking cessation, depression treatment, and cancer screening and treatment)
on HIV disease outcomes and survival. Use these assessments to guide recommendations for

adaptation and prioritization of primary care guidelines for those with HIV infection.

Strategies Related to MTCT and Pediatric Infection

Study HIV-infected and -uninfected children and adolescents to determine factors related to
impaired growth and neurodevelopment; cognitive, behavioral, and psychomotor development;
impact of other childhood infectious diseases and nutritional status; and safety and efficacy of

immunizations, and how these may be affected by biomedical and behavioral interventions.

Study the effect of the health status of HIV-infected mothers and of ART during pregnancy,
lactation, and early childlife on survival and quality of life of their HIV-infected and -uninfected

children.

Investigate the long-term outcome of complications due to HIV and ART use in HIV-infected
pediatric populations as these children reach adolescence and adulthood.

Assess the implications and outcomes of different strategies of prevention of MTCT on transmis-

sion and costs of care in HIV-infected mothers and their infants.

Evaluate the differences in treatment response and HIV outcomes between adolescents, adults,
and perinatally infected children; in behaviorally acquired versus perinatally infected adolescents;
and in adolescents treated in pediatric versus adult HIV treatment centers.

Strategies Related to Aging

Investigate the relationship between HIV infection and the spectrum of physical and mental
health outcomes that increase with aging, such as cancer, obesity, diabetes, hypertension,
arthritis, unexplained anemia, anemia of chronic inflammation, emphysema, renal insufficiency,
and dyslipidemia, as they affect disease outcomes (e.g., liver disease, cardiovascular disease,

and renal disease) and survival.

Study the incidence and determinants of physical and cognitive decline in aging HIV-infected
individuals, and the effect of frailty and functional impairment on HIV, ARV use, and self-care

behaviors.
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Evaluate immunologic and virologic measures of HIV disease progression and mortality in
older versus younger adults receiving ART to refine treatment guidelines for older HIV-infected
patients, including the appropriate CD4 cell count for initiation of ART.

Study the effects of HIV and ART, such as immunologic and virologic response to treatment,
and adverse effects, in aging populations that have coexisting morbidities and who receive

numerous medications.

Develop guidelines to help prioritize treatment of comorbidities when managing HIV in older

patients with multiple diseases.

Study the impact of expanding routine, voluntary HIV testing in improving diagnosis, care, and

outcomes in elderly patients.

Strategies Related to Adherence, Access to Care, and Quality of Life

Develop and evaluate novel methods, such as behavioral reports and biological markers of use,
for accurately measuring adherence to therapy and efficacy of preventive therapies in patients
throughout the lifespan.

Study determinants of adherence to ART and adverse events of ART in all age and risk groups,
as well as in times of transition such as pregnancy and growth from child to adolescent to adult,

to inform interventions to improve adherence.

Study the impact of access to care, ART, microbicides, and vaccines on risk behaviors and HIV
acquisition among at-risk populations, including minorities, MSM, and adolescents.

Investigate how different patterns of access, adherence, and exposure to ART in treatment-
experienced and -inexperienced populations contribute to ARV resistance and disease

progression.

Elucidate the effects of HIV infection on pain and sleep disturbances, including prevalence,
possible immunological and endocrine mechanisms, associations with HIV outcomes, possible
changes with ART, and influence on quality of life and physical and mental health.

Develop studies on the impact of routine, voluntary HIV testing, and its role in different preva-

lence settings in improving HIV-related outcomes.

Examine predictors of successful linkage to and retention of HIV-infected patients in care, from
the time of HIV testing through the time of ART provision and patient followup.

Assess the impact of different approaches for testing, linkage, and retention in care in improving

overall outcomes of HIV disease.
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OBJECTIVE-C: Methodologies

Develop and evaluate methods and resources for HIV/AIDS epidemiological and clinical
studies that use culturally appropriate approaches; incorporate new laboratory, sampling,
and statistical methods with information systems; and better integrate research findings
into clinical practice and regional, national, and international policy.

(The scientific objectives of A, B, and C are of equal weight.)

STRATEGIES

Evaluate and promote the use of multiple study designs that incorporate appropriate ethical,
cultural, and policy context for studies of HIV disease and AIDS in diverse domestic and interna-
tional populations.

Continue to support local, regional, and international collaborations to integrate and harmonize
existing data for scientific investigations.

Ensure that the population composition of domestic epidemiological studies reflects the
shifts in the populations at risk for and affected by HIV/AIDS, including older Americans, MSM,
adversely affected racial and ethnic populations, and those with other comorbidities.

Involve representatives of the community and study participants in all phases of research plan-
ning, design, management, approval, and reporting, when possible and appropriate, and
promote and support academic/community-based research collaborations.

Implement research training and career development opportunities for medical and health
professionals from communities disproportionately affected by the epidemic, both in devel-
oping countries and domestically. Training should include research ethics, study design,
informatics, biostatistics and modeling, data management and analysis, manuscript preparation
and publication, grant writing, and translational research to promptly bring basic science results
to clinical care and clinical results to health policy and implementation.

Promote study designs that provide the highest degree of human subject protection and
benefit possible.

Promote study designs that include plans for dissemination of findings to community represen-
tatives, study participants, health care practitioners, and policymakers.

Strategies Related to Natural History/Pathogenesis

Develop epidemiologic, laboratory-based, and simulation modeling methods in conjunction
with prospective cohort studies, domestically and internationally, to monitor response to ART
and the incidence of complications related to chronic use of ART, including:
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Develop and test methods to produce accurate, reproducible, and inexpensive virologic,
immunologic, bacteriologic, pharmacologic, neurobehavioral, and genetic assays suitable
for large-scale epidemiological research and surveillance in developing nations. Emphasis
should be on simple and reliable staging of disease progression for the initiation and moni-
toring of ART and opportunistic infection (Ol) prophylaxis; hepatitis testing; HIV resistance
testing; and noninvasive, rapid, and inexpensive diagnostic assays for sexually transmitted

diseases (STDs), other coinfections including malaria, TB and XDR-TB, and malignancies.

Develop, maintain, and effectively cultivate ongoing and newly developed cohort studies,
domestic or international specimen repositories, and databases for interdisciplinary HIV-
related studies. Nested studies that utilize these resources should be particularly encouraged
and developed.

Use observational data to better characterize the natural and treated history of AIDS-associ-

ated conditions in international settings and trends in the epidemiology of these conditions.

Identify and/or develop uniform assessment tools to measure host and environmental char-
acteristics, including substance abuse and mental health, which may affect immediate and
longer-term HIV-related health outcomes. Assessment tools should be both culturally appro-
priate and scientifically valid.

Develop assays to identify recent HIV infection, including measures appropriate for interna-
tional populations.

Strategies Related to Research on Design and Analysis of Epidemiologic Data

Develop new epidemiological designs and statistical methods, including development of infor-
matics tools and simulation, to better characterize transmission dynamics and monitor long-term

trends in disease progression and development of toxicities in the setting of potent ART.

Continue to develop and improve upon quantitative methods for making effective and appro-
priate use of data from large observational, cross-sectional, and cohort studies, such as:

Assessing costs of care for HIV disease management and treatment of comorbidities, both
domestically and internationally;

Methods for inferring causal effects of nonrandomized exposures (e.g., treatment and policy
changes);

Methods for estimating HIV infection rates in cross-sectional samples;
Methods for sampling hidden populations (e.g., respondent-driven sampling);

Models and inferential methods for characterizing multiple disease processes and events;
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Methods for linking cohort data to cost data for direct health policy questions;

Methods for innovative study designs that can simultaneously address more than one
hypothesis or intervention, including factorial randomized trials and quasi-experimental
designs; and

Methods for collecting and analyzing spatio-temporal data, especially as they relate to
transmission and spread of HIV infection.

Encourage research on innovative design and analysis through interdisciplinary collaboration
between methodologists from different fields, such as biostatistics, econometrics, epide-
miology, computer science, biomathematics, decision sciences, operations research, health
services research, and demography.

Strategies Related to Interventions

Study and evaluate the various operational strategies that can be employed to “bring to scale”
and to evaluate countrywide ART programs and successful preventive or therapeutic inter-
ventions, such as male circumcision, including the use of operations research and integrated
observational databases to evaluate treatment effectiveness and cost-effectiveness at the indi-
vidual, community, and population levels.

Study and evaluate prevention packages that combine multiple strategies into one intervention,
especially those that combine behavioral, biological, and structural interventions.

Determine the outcome of different approaches to routine, voluntary HIV testing in different
settings and in different racial/ethnic populations.

Assess the optimal algorithms for HIV diagnosis in patients, including strategies for identifica-
tion of acute infection.

Assess the effectiveness and outcomes of clinical and/or laboratory monitoring for the initiation,
monitoring, and switching of ART, particularly in resource-limited settings, including laboratory
monitoring with new methods that are technologically appropriate and affordable in various
international settings.

Develop appropriate clinical and laboratory definitions of short- and longer-term ARV failure,
and develop mechanisms for monitoring and assessing drug resistance evolution in HIV types,
subtypes, and variants in domestic as well as international settings.

Develop, evaluate, and promote new, improved, and cost-effective methods to prevent HIV
transmission via blood transfusion, as well as other medical interventions and iatrogenic expo-

sures in developing countries, including instrument sterilization.
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Assess the impact and cost-effectiveness of different strategies for HIV testing and linkage to and
maintenance in care of different populations, including adolescents, seniors, racial and ethnic

populations, and populations in diverse international settings.

Develop strategies to validate the use of surrogate markers for HIV acquisition and/or transmis-

sion risk, including use of behavioral measures and biomedical markers.

Develop and refine simulation strategies, such as modeling, to assess the impact of interventions
on HIV transmission, cofactors of HIV infection, and communitywide morbidity and mortality,

including non-HIV-infected individuals.

Strategies Related to Policy

Develop studies of operational research and implementation science, which is the evaluation,
translation, optimization, and scale-up of prevention, treatment, and health care innovations into

effective new public health programs.

Develop research efforts that measure and evaluate the outcomes of large-scale HIV treatment

programs, with attention to clinical as well as economic outcomes of care.

Evaluate the long-term clinical and nonclinical impact, cost, and health care utilization ramifi-
cations of different strategies for care, including treatment of HIV-associated conditions, ART,

complications of ART, and other comorbidities.

Assess the impact and acceptability of routine, voluntary HIV testing programs, including issues

such as stigma and confidentiality.

Support HIV policy research, including studies of laws and economics, necessary for translating
epidemiological and clinical studies into policy to improve health and to make cost-effective
decisions.

Assess the impact of strategies for managing HIV coinfections in international settings using

modeling and other integrative methodologies.
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AREA OF EMPHASIS

Etiology and Pathogenesis

SCIENTIFIC OBJECTIVES AND STRATEGIES

OBJECTIVE-A: Biology of HIV Transmission

Delineate the viral, host genetic, and immune mechanisms involved in the transmission,
establishment, and spread of HIV infection in diverse populations across the spectrum of
age and gender in national and international settings.

(The scientific objectives A and B are of equal weight.)

STRATEGIES

Determine the role of phenotype/genotype/fitness and dose on transmission of cell-free and
cell-associated HIV, in various bodily fluids at different portals of entry.

Define the role of cell-free and cell-associated HIV in various modes of transmission.

Determine the mechanisms by which virus-encoded genes and viral gene products regulate
HIV infection and replication, and influence transmission, establishment, and spread of HIV
infection.

Delineate the mechanisms by which host-encoded genes and gene products regulate HIV
infection and replication, and influence the transmission, establishment, and spread of HIV
infection.

Determine the role of the host microbiome in transmission, establishment, and spread of
HIV infection.

Elucidate the genetic complexity and the biological characteristics of viruses that are trans-

mitted during sexually acquired acute and early HIV infection.

Determine the structures of and interactions between viral and host proteins that are

important for the transmission, establishment, and spread of HIV infection.

Determine the cell subsets and tissue types that serve as portals of entry and dissemination
of HIV and that support replication during different stages of infection.

Delineate the mechanisms by which innate and adaptive immunity, and the effects of genetic or
environmental factors on innate and adaptive immunity, influence HIV replication and modulate

transmission, establishment, and spread of HIV infection.
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Investigate the role of inflammation and its mediators in tissue on HIV transmission and

dissemination.

Delineate the mechanisms by which sexually transmitted infections (STls) and coinfections influ-

ence HIV transmission, replication, establishment, and spread.

Evaluate the influence of prevention and treatment on the early events in HIV transmission,

establishment, and spread.

To facilitate the research goals listed above:

Facilitate the translation of new insights from structural biology, computational biology, epige-
netics, and systems biology (multiscale modeling and commonly used approaches to validate
hypotheses such as genomics, proteomics, and cellular biology) to understand the etiology and

pathogenesis of HIV infection.

Further develop, validate, and utilize experimental human, nonhuman, ex vivo, and theoretical/
mathematical models to study the transmission and establishment of HIV/SIV (simian immuno-
deficiency virus) infections with emphasis on models of direct relevance to human HIV infection

and models that address important issues not readily approachable in human subjects.

Define markers and functional assays that will enhance our understanding of and ability to study
innate and adaptive immune function in human mucosal tissues. This would include humoral

immunity and cell-mediated immunity at mucosal surfaces.

Promote augmented access to and sharing of key patient samples, animal model resources,
laboratory reagents, new technologies and equipment, information databases, and quantitative

as well as functional virologic and immunologic assays.

Support and expand innovative research on the transmission, establishment, and spread of HIV

infection.

Develop and utilize natural and innovative technologies to procure, maintain, and expand the
availability of nonhuman primate (NHP) models of both pathogenic and nonpathogenic infec-

tion and facilitate collaborative research using these models.
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OBJECTIVE-B: HIV Virology and Pathogenesis

Delineate the viral and host mechanisms associated with the pathogenesis of immune
dysfunction, aberrant immune activation/inflammation, and disease progression in diverse
populations across the spectrum of age and gender in national and international settings.

(The scientific objectives A and B are of equal weight.)

STRATEGIES

Define the factors that regulate initial HIV replication, control virus during primary infection, and
establish viral setpoint.

Determine how early events that regulate the establishment and systemic spread of HIV infection
define the later clinical course of the disease in HIV-infected populations.

Define the viral, host, pharmacologic, copathogenic, and environmental factors that contribute to
disease progression and nonprogression.

Define the virologic and host factors that enable HIV to establish and maintain a persistent infec-

tion in vivo in the setting of both drug-naive and drug-treated individuals.

Delineate the mechanisms of host immune control of HIV replication and investigate how the
effectiveness of immune control may vary through the course of infection, depending on the
identity and location of infected host cells and the influence of therapeutic interventions.

Delineate the molecular mechanisms by which virus-encoded genes, viral gene products,
host cellular factors, and intracellular compartments regulate HIV replication and influence

pathogenesis.

Determine the factors that influence the susceptibility of target cells to HIV infection and their
ability to support HIV replication.

Determine the structures of complexes between viral proteins and host factors involved in the
processes that underlie HIV disease progression.

Delineate the direct and indirect mechanisms underlying HIV-induced depletion and dysfunction
of immune cells and tissues in humans and NHP models, focusing on:

the loss of specific CD4+ T lymphocyte subpopulations and clones;
the impact of HIV infection on T-cell population numbers, specificities, and functions;

HIV-triggered immunopathogenesis, including immune activation, cell death, induction of
nonresponsiveness, dysregulation in the number and function of immune effector cells other
than T lymphocytes, and production of host factors, including cytokines and other mediators;

FOUNDATIONAL RESEARCH—ETIOLOGY AND PATHOGENESIS 31



Fiscal Year 2010 Trans-NIH Plan for HIV-Related Research

32

the structural and functional compromise of primary and secondary lymphoid organs (e.g.,
gastrointestinal mucosa) including hematopoietic precursor cells and their microenvironment;

influences on the developing immune system; and

disruption of host compensatory mechanisms that govern the generation, regeneration, and

homeostasis of T-cell populations.

Determine the contribution of immune activation/inflammation to HIV disease progression, and

elucidate the mechanisms driving this activation.

Determine the consequences of long-term physiological and/or immunological damage caused
by HIV disease and/or HIV therapy.

Evaluate whether and to what extent viral-induced damage to the systemic and mucosal immune

systems can be reversed following suppression of HIV replication by therapeutic interventions.

Determine the lifespan and developmental and regenerative pathways of T lymphocytes in
humans and NHP models; elucidate the mechanisms that regulate the size and composition of

T-cell populations and how these may change with antiviral treatment and with age.

Define viral and host markers and functional assays that will enhance our understanding of and
ability to study innate and adaptive immune function in humans, especially those approaches that

permit study of the in vivo activity of the immune system.

Define the reservoirs of virus in both acute and chronic infection that permit HIV persistence
throughout the course of HIV infection, including in the setting of therapies and in the presence

of ongoing immune responses.

Determine the viral and host factors associated with clinical response and lack of response to

therapeutic interventions in HIV-infected subjects.

To facilitate the research goals listed above:

Further develop and utilize experimental human, nonhuman, ex vivo, and theoretical/math-emat-
ical models to study the pathogenesis of lentiviral infections with emphasis on models of direct
relevance to human HIV infection and models that address important issues not readily approach-

able in human subjects.

Promote augmented access to and sharing of key patient samples, animal model resources, labo-
ratory reagents, new technologies and equipment, information databases, and quantitative

virologic and immunologic assays.

Facilitate the translation of new insights from structural biology, computational biology, and

systems biology (multiscale modeling and commonly used approaches to validate hypotheses
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such as genomics, proteomics, and cellular biology) to understand the immunopathogenesis of
HIV infection.

Enable the translation of basic and preclinical research findings into clinical studies in humans to
advance the understanding, treatment, and prevention of HIV infection.
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OBJECTIVE-C: Pathogenesis of Opportunistic Infections

Elucidate the pathogenic mechanisms and consequences of opportunistic infections (Ols)
and coinfections in HIV-infected individuals in diverse populations across the spectrum

of age and gender in national and international settings and the factors that regulate
susceptibility to Ols that might be targeted for prevention. Priority should be given to Ols
and coinfections that (a) are a major cause of morbidity and/or HIV disease progression

in HIV-infected individuals (e.g., tuberculosis [TB] and hepatitis C [HCV]) or (b) contribute
significantly to HIV transmission or acquisition (e.g., sexually transmitted infections [STls]).

(The scientific objectives C through G are of equal weight.)

STRATEGIES

Conduct studies of the basic biology of such opportunistic pathogens and their interaction with
the host.

Identify and elucidate the genetic and environmental risk factors associated with the suscepti-
bility to, the development of, and the progression of Ols in HIV-infected individuals.

Study the effects of Ols and coinfections on immune dysfunction and HIV disease progression.

Define immunologic responses to Ol/coinfection pathogens at mucosal surfaces and determine
how they may be altered by HIV infection.

Study how HIV infection changes the pathogenesis of the coinfecting pathogens (e.g., methicillin-
resistant Staphylococcus aureus [MRSA]).

Elucidate the mechanisms of immune function that mediate protection against Ols.

Study the effects of HIV therapy-associated immune reconstitution on the clinical course and
manifestation of Ols and coinfections.

Probe the pathogenic mechanisms of HIV-associated Ols, and evaluate how the causes, agents, and
manifestations of these HIV-associated infections are altered by antiretroviral therapies (ARTs).

Define the molecular and phylogenetic characteristics of major AIDS Ols and pathogens;
standardize and improve techniques of phylogenetic analysis; and integrate strain-specific
characterization of data into studies of the pathogenesis, mechanisms of transmission, and epide-
miology of Ols.

Determine the influence of the human microbiome on protection or susceptibility to Ols, coinfec-
tions, and HIV disease progression.
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Determine factors associated with clinical response and lack of response to therapeutic inter-

ventions against Ols and coinfections in HIV-infected subjects.

To facilitate the research goals listed above:

Facilitate the translation of new insights from structural biology, computational biology, and
systems biology (multiscale modeling and commonly used approaches to validate hypotheses
such as genomics, proteomics and cellular biology) to understand the etiology and pathogen-
esis of HIV coinfections and HIV-related Ols.

Develop in vitro techniques and animal models to propagate and define the life cycles of the

opportunistic pathogens associated with HIV disease.

Develop and validate diagnostic assays for the reliable and rapid identification of HIV-asso-
ciated Ols, including stable, inexpensive, easy-to-perform assays appropriate for use in

developing countries.

Facilitate collaborative and interdisciplinary studies to elucidate the etiology and pathogenesis
of HIV Ols and coinfections (e.g., TB and HCV).
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OBJECTIVE-D: Pathogenesis of Metabolic and Body Composition Change
Define the etiology, pathophysiology, and consequences of HIV infection and treatment-
related metabolic disorders, body composition changes, endocrine dysfunction, and
cardiovascular disease in diverse populations across the spectrum of age and gender in
national and international settings.

(The scientific objectives C through G are of equal weight.)

STRATEGIES

Define the mechanisms underlying alterations in metabolism, body composition, endocrine
function, growth and development, and the risks of atherosclerotic cardiovascular, vascular,
renal, bone, skeletal muscle, and skin disease to determine:

the effects of antiviral therapies and suppression of virus replication;

the influence of disease stages, including the degree of initial immunosuppression and
immune reconstitution;

the contributions of individual virologic and host factors, including genetic loci; and
the contributions of Ols, hormonal dysregulation, and other consequences of HIV infection.

Study the impact of HIV on an aging population, including the implications of HIV infection for
cardiovascular, metabolic, bone, skeletal muscle, skin, and renal diseases.

Employ therapies that effectively suppress HIV replication to probe the pathogenic mechanisms
underlying alterations in metabolism, body composition, growth and development, diabetes,
and bone, skeletal muscle, skin, renal, and atherosclerotic cardiovascular disease.

Determine factors associated with clinical response or lack of response to therapeutic interven-
tions against AIDS-associated metabolic and body composition changes, impaired growth and
development, diabetes, and bone, skeletal muscle, skin, renal, and atherosclerotic cardiovas-
cular disease.

To facilitate the research goals listed above:

Transfer expertise from the endocrine, metabolic, cardiovascular, obesity, renal, bone, skeletal
muscle, and skin research fields to the HIV field and promote linkage between HIV researchers
and established individuals and centers of excellence in these areas of research. Encourage and
facilitate collaborative and interdisciplinary research in these areas.

Promote programs to facilitate access to and sharing of patient samples, animal model resources,
reagents, biomarkers, new technologies, equipment, information databases, and modeling/
calculation tools used in metabolic, cardiovascular, bone, skeletal muscle, and skin research.
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Facilitate the translation of new insights from structural biology, computational biology, and
systems biology (multiscale modeling and commonly used approaches to validate hypotheses
such as genomics, proteomics, and cellular biology) to understand the metabolic, endocrine,
cardiovascular, renal, bone, skeletal muscle, and skin disease complications associated with HIV
infection and treatment.

Support the development of new and improved research techniques to address the emerging
metabolic, endocrine, cardiovascular, renal, bone, skeletal muscle, and skin complications in
HIV-infected populations.

Integrate metabolic, endocrine, cardiovascular, renal, bone, skeletal muscle, and skin studies
into ongoing and planned treatment trials and observational studies.

Link advances in understanding the immune response to HIV with changes in lipid, glucose,
bone metabolism, muscle wasting, skin disease, endocrine parameters, and cardiovascular
disease.
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OBJECTIVE-E: Pathogenesis of Malignancies

Elucidate the etiologic factors, cofactors, pathogenesis, and consequences of HIV-related
malignancies in diverse populations across the spectrum of age and gender in national and
international settings.

(The scientific objectives C through G are of equal weight.)

STRATEGIES

Elucidate the fundamental immune defects in HIV infection that predispose to the development
of AIDS-defining and other malignancies that are associated with HIV infection.

Identify the mechanisms by which immune dysfunction, oncogenes, suppressor genes, carcino-
gens, and non-HIV viral and other microbial genes and proteins contribute to the development
of cancer and preneoplastic lesions in the context of HIV infection and HIV-associated malignan-

cies; correlate these molecular factors with epidemiologic studies.

Conduct studies on the biology of opportunistic pathogens that are the principal etiologic
agents for HIV-associated malignancies (e.g., Kaposi's sarcoma-associated herpesvirus [KSHV])
and investigate their interaction with the host, and the mechanisms by which they cause malig-

nancy in HIV-infected populations.

Address the impact of HIV infection and prior therapy on the pathogenesis and treatment of
common non-AlDS-related cancers (e.g., breast, colon, lung, prostate, etc.) that may emerge in
the aging HIV-infected population.

Identify the host factors that increase the risk of HIV-associated malignant disease in HIV-

infected individuals.

Investigate the contribution of HIV-associated or opportunistic-pathogen-associated inflam-
matory pathways and immune dysregulation to cancers whose incidence is increased in
HIV-infected individuals.

Determine the impact of AIDS-associated malignancies on the immune response to HIV.

Employ therapies that effectively suppress HIV replication to probe the pathogenic mechanisms
of HIV-related malignancies, and evaluate how the development and the manifestations of HIV-

associated malignancies are altered by such therapies.

Explore the mechanisms involved in the shift in the spectrum on both AIDS-defining and
emerging non-AlDS-defining malignancies occurring in HIV-infected individuals treated with ART.

Determine the impact of AIDS-associated malignancies on the immune response to HIV.
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Determine factors associated with clinical response and lack of response to antineoplastic ther-

apeutic intervention in HIV-infected subjects.

To facilitate the research goals listed above:

Promote programs to facilitate the development of and augmented access to in vivo animal
models, patient specimens for HIV-associated malignancies, sharing of key patient samples,
laboratory reagents, new technologies and equipment, information databases, and quantitative

virologic and immunologic assays.
Foster collaborative research between HIV and cancer researchers.

Promote the collection of cancer specimens that occur in HIV-infected individuals, in different

geographic locations in domestic and international settings.

Facilitate the translation of new insights from structural biology, computational biology, and
systems biology (multiscale modeling and commonly used approaches to validate hypotheses
such as genomics, proteomics, and cellular biology) to understand the etiology and pathogen-

esis of AIDS-related malignancies.
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OBJECTIVE-F: Pathogenesis of Neurological Disease

Elucidate the mechanisms and consequences of HIV-associated neurological disease and
neurobehavioral dysfunction in diverse populations across the spectrum of age and gender
in national and international settings.

(The scientific objectives C through G are of equal weight.)

STRATEGIES

Determine the cellular and molecular mechanisms involved in HIV-associated neurobehavioral

and neurological dysfunction, and peripheral neuropathies, including:

identifying how HIV enters, establishes infection in specific cells and regions, spreads, and

persists in the central nervous system (CNS);

investigating the connection between blood-brain barrier dysfunction, immune cell traf-
ficking, and neuronal injury in the context of HIV infection;

determining the relationship of virologic (including distinct subtypes of HIV and acute
infection), host (including the genetics of the virus/host interactions, blood-brain barrier
dysfunction, and neuronal injury),