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Decades of Dedication and
Collaboration: Unraveling the HIV
Mystery

As the National Institute of Mental Health celebrates 75 years, leaders reflect on how its research
impacted the lives of people with HIV.

In recent years, researchers worldwide have banded together to fight COVID-19, an emerging
threat to the world’s health. However, this is not the first time our country has experienced an
unknown illness or that researchers have worked together to discover the knowledge necessary to
protect the health of the world’s population. In the early 1980s, the world faced another emerging,
unknown virus—human immunodeficiency virus, or HIV. The National Institute of Mental Health
(NIMH), alongside other NIH investigators and researchers from across the globe, united to
address this new illness.

“As my interest in science grew, | wanted to ensure that my work would have a strong public
health impact. As our knowledge about HIV has progressed over the years, I've felt that, in my
own way, | have contributed to helping eliminate this global pandemic. And that is why | keep
doing this important work," says Dianne Rausch, Director of the NIMH Division of AIDS Research.



CDC

The first public hints of an emerging health threat came on June 5, 1981, when the Centers for
Disease Control (CDC) published their Morbidity and Mortality Weekly Report (MMWR).

The MMWR is the CDC's primary avenue for reporting public health information and
recommendations to the medical community. This particular MMWR detailed cases of a rare lung
infection in five young, previously healthy gay men in Los Angeles, California.

The findings shared in this report struck a chord with health care providers nationwide. Within
days, providers were sending reports to the CDC of similar infections in gay men being treated in
their clinics. As more cases of this mysterious illness were reported, scientists joined efforts to help
tackle this new public health concern.

In 1981, the first patient arrived at the NIH Clinical Center with what came to be known as AIDS,
representing the beginning of NIH’s large-scale and longstanding research effort to understand
and combat the AIDS epidemic.

NIMH researchers join the effort

Documenting cognitive impacts of HIV and AIDS



NIH researchers involved in some of the earliest studies of AIDS at the NIH Clinical Center found
that, in addition to the immunological concerns these patients faced, some patients were also
experiencing central nervous system (CNS), cognitive, and mental health challenges.

“Some of the problems patients were facing were more psychiatric in nature, particularly because
HIV was, at the time, a deadly disease, and some of the problems were cognitive, with people
reporting memory and attention difficulties,” said Pim Brouwers, PhD, former Deputy Director of
the NIMH Division of AIDS Research. “So, at that point, NIH asked: How can we more objectively
assess these cognitive symptoms?”

Specialists in the NIMH Intramural Research Program (NIMH’s in-house scientists), including Dr.
Brouwers and David Rubinow, MD, who was the NIMH Clinical Director at the time, joined
collaborative NIH research teams to help characterize and better understand the cognitive and
psychiatric symptoms these patients were facing.

It was not until 1984 that researchers at the National Cancer Institute (NCI) discovered the cause
of AIDS—a retrovirus the researchers labeled HTLV-III, which is now referred to as HIV. NCI
researchers were soon working on a treatment for AIDS—a drug called zidovudine (also known as
azidothymidine or AZT). At that time, NIMH researchers were brought in to help understand the
impact of this new drug on the cognitive function of people who took it.

Understanding the biology of the virus

In addition to researching the symptoms caused by HIV, NIMH scientists were also spearheading
work to understand the biology of this virus. In the mid-1980s, Lee Eiden, PhD, Chief of the NIMH
Section on Molecular Neuroscience and Acting Chief of the Laboratory of Cellular and Molecular
Regulation, Dr. Rausch, a staff scientist at that time, Elisabeth Murray, PhD, Chief of the NIMH
Section on the Neurobiology of Learning and Memory and the Laboratory of Neuropsychology, and
colleagues were developing a nonhuman primate model of HIV to see how the virus affected the
CNS.

Case reports showed that patients with HIV often had brain lesions, but it was unclear whether
these lesions caused the cognitive challenges the patients were experiencing. Animal models were
a critical tool that allowed researchers to study the virus in detail and to understand how it
infected the body, replicated, and impacted the brain. Studies by Dr. Rausch, Dr. Eiden, and Dr.
Murray showed not only the effect of the virus on cognition and behavior but also provided clues
as to how the virus was biologically impacting these functions.

Their studies documented motor, memory, and learning deficits in nonhuman primates infected
with simian immunodeficiency virus (SIV), a virus related to HIV. They identified distinct
disruptions in the brain that resulted from SIV infection: a proliferation of a type of cell in the brain
that often occurs in response to CNS trauma and changes in the level of a neurotransmitter that
has also been associated with neurodegenerative diseases such as Alzheimer’s disease.

Several of these findings would be mirrored decades later in NIMH-funded studies of human HIV
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infection.

NIMH intramural research into HIV extended into the 1990s with studies such as ones by Dr.
Rausch, Dr. Eiden, and colleagues that investigated ways to block HIV infection. HIV infects cells
by binding to a receptor called CDA4. In their research, Dr. Rausch and Dr. Eiden found that
CD4(81-92) peptides blocked HIV from infecting cells. At the time, many researchers were trying
to create a vaccine for HIV that targeted antibodies on a protein in the protective covering that
surrounds the virus. However, the ability of HIV to mutate made these types of vaccines
challenging to develop. Dr. Rausch and Dr. Eiden’s research added information on another way to
develop an HIV vaccine that instead focused on preventing HIV from gaining access to the host'’s
cells.

Fueling research efforts through funding

In addition to the research conducted by NIMH scientists, the institute also funded HIV-related
projects led by scientists across the country. The late Ellen Stover, PhD, Director of the Center for
Mental Health Research on AIDS at NIMH, helped develop the first NIMH-funded initiatives focusing
on HIV and AIDS. This NIMH-funded research tackled topics such as the cognitive impact of HIV,
how HIV enters and could be cleared from the brain, and the behavioral and social factors that
impact HIV transmission and treatment.

[lluminating the impact of HIV on cognition

In 1987, NIMH, along with other NIH institutes, funded large-scale HIV research centers at
universities across the United States. Although these centers addressed a variety of topics, one of
the earliest centers at the Scripps Research Institute specifically focused on understanding the
neurological impacts of HIV infection.

The first antiretroviral treatment for HIV was approved by the U.S. Food and Drug Administration in
1987. By 1996, clinicians were combining several different types of antiretroviral drugs for a
greater effect. This treatment regimen, called highly active antiretroviral therapy, became the
standard of care.

“Initially, in the early 1990s, we were seeing people with HIV who showed severe cognitive
symptoms—what we called HIV-associated dementia,” said Jeymohan Joseph, PhD, Chief of the HIV
Neuropathogenesis, Genetics, and Therapeutics Branch within the NIMH Division of AIDS Research.
“But as new regimens of antiretroviral therapy came into use, we began to see a much milder
version of HIV-associated CNS disease.”

This led NIMH in 2002 to fund the CNS HIV Antiretroviral Therapy Effects Research (CHARTER)
study. The study was conducted at six sites across the country and sought to explore how
neurological complications from HIV were changing in response to these advanced antiretroviral
treatments. This study found that as many as 50% of people on antiretroviral therapy continue to
have mild symptoms of HIV-associated CNS disease. The CHARTER study is still ongoing,
examining the impact of aging in people with HIV.
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In the early 2000s, NIMH expanded the scope of its research by connecting with researchers
across the globe to better understand the global impact of HIV on cognitive function . NIMH
partnered with the NIH Fogarty International Center to help fund research investigating how
different strains of HIV in different parts of the world impact neurocognitive function. These NIMH-
funded studies showed, for example, that HIV-associated dementia (HAD) is more common and
more severe in patients with a certain HIV genetic variant more commonly seen in North America
and Western Europe. Another NIMH-funded study of HIV-related cognitive impairment in Uganda
showed that a third HIV subtype also seemed to be associated with more severe HAD than other
HIV subtypes.

The advent of effective HIV treatments led to the milder presentation of many HIV symptoms,
including cognitive ones. The criteria that were used to detect these deficits had been created with
NIMH’s help in the early 1990s but had not been changed since. In 2005, NIMH set out to update
these criteria to account for the milder symptomatic profile that researchers and practitioners
were seeing in patients.

To do this, NIMH organized a meeting in Italy attended by world leaders in the field of HIV
research. This meeting resulted in the creation of the Frascati criteria—a set of criteria for
detecting and classifying cognitive functional decline. The researchers at the meeting spelled out
the criteria for and the stages of HIV-associated neurocognitive disorder (HAND). The HAND
system is still considered the gold standard for detecting and classifying HIV-associated cognitive
deficits, although current efforts are underway to increase the accuracy of this assessment.

Uncovering how HIV invades the brain

One crucial piece of information that is necessary for developing treatments and cures for HIV is
understanding how the virus gets into brain tissue (and how to remove it from that tissue).

Using postmortem tissue is one way that researchers can study the impact of a disease on the
human brain. Although research investigating the biological impact of HIV on the brain had been
going on since the early days of the HIV pandemic, there wasn’t a centralized source of well-
characterized postmortem tissue from patients with HIV for use by researchers. This need led
NIMH and the National Institute of Neurological Disorders and Stroke to establish the National
NeuroAIDS Tissue Consortium in 1998.

This consortium, which is still active today, collects, stores, and distributes samples of nervous
system tissue, cerebrospinal fluid, blood, and other tissues of people who have and do not have
HIV. These samples are provided to researchers around the world who are pursuing research
projects that illuminate the neurological impacts of AIDS. To date, more than 750 researchers have
been provided samples and more than 500 scientific discoveries have been described in
publications resulting from the use of this tissue bank.

“This project and the people who donated to the tissue bank allowed researchers to study not only
the biological mechanisms that drive HIV-associated neurocognitive impairments but also how
latent brain viral reservoirs are established,” said Dr. Joseph.
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As 2010 approached, NIMH-supported researchers began focusing on understanding how HIV
impacts the brain when a person is taking antiretroviral medications, as well as on efforts to block
HIV infection in the brain and to eliminate the virus from brain tissue. NIMH-funded studies in this
area led to the discovery that HIV found in the CNS can be genetically different from HIV in other
parts of the body. Via NIMH-funded research, scientists also found that HIV in the brain is
shielded from antiretroviral treatments—if treatment stops, the virus can move out of brain tissue
and infect cells in other parts of the body. Another important finding resulting from NIMH funding
was that a_ CRISPR-based technique could be used to precisely cut SIV genetic material from the
host cells of primates, clearing the virus from the animal’s bodies—a technique for curing HIV
also found to be effective in mice.

These studies increased our understanding of how HIV biologically acts and evolves in the body,
how it hides from HIV treatment, and the challenges scientists need to tackle to develop a cure.

Understanding social and behavioral drivers of HIV transmission

Early in the HIV epidemic, it became clear that rates of HIV transmission are much higher in some
groups of people than others. NIMH took the lead on the behavioral and social science of HIV
prevention, seeking to understand how behavior influenced HIV transmission.

“As we entered into the late 1980s and 1990s, there emerged a focus on understanding sexual
health and sexual behavior as they related to HIV,” said Michael Stirratt, who leads the Adherence
to Treatment and Prevention Program in the NIMH Division of AIDS Research. “NIMH helped stand
up a whole new field of research that focused on understanding people’s sexual behaviors and
trying to decrease the risk of HIV acquisition or transmission.”

An early example was an NIMH-supported large-scale research center at the University of
California San Francisco, which aimed to understand how to reduce HIV transmission through safe
sexual practices.

“Social and behavioral science was perfect for studying AIDS because any kind of transmission of
HIV was going to happen in a dyad of two people and, not just within that dyad, but within a
specific situation they found themselves in,” said Dr. Stirratt.

Although combination treatment for HIV is safe and effective, it requires patients to take multiple
pills several times a day. The complicated dosing schedule can make it difficult for people to
adhere to their treatment plan, which increases the likelihood that HIV will become resistant to the
medications.

“In the early days of drug treatment, the number of pills people had to take was several dozen,
and they had to take them at different times, some with food and some without food—it was a
very complicated adherence process,” said Dr. Rausch. “We all forget to take our pills from time to
time, but if you have HIV, and you don’t take your pills correctly, you can develop resistance and
have to seek out a different drug regimen and hope it is effective.”

Understanding ways to promote medication adherence became a high priority for NIMH. In 1997,
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NIMH published the first funding opportunity for researchers to study and develop new strategies
to improve HIV treatment adherence.

Looking toward the future

In 2019, then-President Donald Trump announced the Ending the HIV Epidemic in the U.S.
initiative , which seeks to reduce new HIV infections by 75% by 2025 and 90% by 2030. The
initiative is initially focusing on 57 priority jurisdictions, including 48 counties; Washington, D.C.;
and San Juan, Puerto Rico, where more than 50% of new HIV diagnoses occurred in 2016 and
2017, and another seven states with a disproportionate occurrence of HIV in rural areas. The effort
will then expand more widely across the nation. The ultimate goal is to implement intensive case
management to maintain the number of new HIV infections at fewer than 3,000 per year.

NIMH is helping meet the goals of this initiative by focusing on science that increases public
uptake of HIV prevention and treatment strategies. NIMH is partnering with the National Institute
of Allery and Infectious Diseases (NIAID) to implement these research priorities through the NIAID
Centers for AIDS Research and the NIMH AIDS Research Centers—programs that strive to enhance
and coordinate high-quality AIDS research projects focusing on a variety of areas, including HIV
prevention, treatment and adherence and HIV-related mental health.

“Currently, the number of people acquiring HIV worldwide has been declining—but we still can do
better,” said Dr. Brouwers, “and we need to focus on those people and communities hardly
reached by current efforts."

Over the past 40 years, HIV has evolved from a fatal disease to a manageable chronic illness with
treatment,” said Joshua A. Gordon, MD, PhD, Director of NIMH. “As we celebrate 75 years of NIMH
science, we reflect with pride on the impact NIMH research has made in the lives of those living
with HIV and look forward to new advances aimed at prevention and treatment in the years to
come.”

From the very earliest days of the AIDS epidemic, NIMH worked with researchers from across NIH,
the country, and the world to make discoveries that advance our knowledge of the biological and
mental health impacts of AIDS, effective prevention strategies, treatments, and potential cures.
The institute remains committed to this line of research as it strives for the goal of reducing new
infections through prevention and cures.

This story was published by the National Institute of Mental Health on January 29, 2024.
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