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Introduction

The National Institutes of Health (NIH) The burden of Alzheimer’s Dementia diseases cause a considerable a heavy emotional burden on the people
is leading the federal government effort disease and related dementias financial burden on individuals and on with dementia, family members, and

to meet an ambitious goal: Prevent and is significant. society. Several independent research other care partners, underscoring the
effectively treat Alzheimer’s disease and o _ teams using different methods and urgent need for effective diagnostics,
related dementias by 2025. This progress Alzheimers and related dementias are sources of data have estimated the costs preventions, treatments, and care.

complex brain disorders that slowly destroy
memory and thinking skills. People living
with these diseases may eventually lose
the ability to live independently and, as
their brain changes worsen, may be unable
to carry out simple tasks such as feeding

report features science advances and
related efforts between April 2021

and early 2022 in areas including drug
development, lifestyle interventions,
biomarker research, and more. Though
not exhaustive, the information in the

of dementia care. For example, based

on Medicare claims data, health care

and long-term services for dementia
patients in 2021 cost an estimated $321
billion. Unpaid care provided by family
members and other care partners in 2021

In 2022, more than 6 million Americans
age 65 and older have Alzheimer’s, the
most common dementia diagnosis. It

is likely these numbers will increase as
the nation’s population ages. In addition,

following pages provides an overview of themselves. While dementia is more is estimated at $271.6 billi In addition many people are ving with Alzheimers-
Wi rOVi verview is estimated a .6 billion. iti .
i 9P ? I P ) common in older adults, itisnotanormal - o related dementias such as Lewy bod

e meaningful progress researchers are oart of aging. o the financial costs of Alzheimer’s an dementia, vascular dementia, and

making to address the enormous health
care challenges of these diseases.

related dementias, these diseases place frontotemporal dementia. While some

In 2022, more than

© million

Americans age 65 and older
have Alzheimer’s, the most
common dementia diagnosis.

(R ‘ -
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INTRODUCTION

individuals may experience only one form of
dementia, many may have more than one
type of brain pathology. Autopsy studies
show that mixed dementias are the most
prominent form of dementia after age 80,
but they are difficult to diagnose during life,
given current diagnostic tools. Similarly, it

is challenging for clinicians to discriminate
between different forms of dementia.

Some older adults who do not have
dementia have more memory challenges

or problems with thinking than other

adults their age. This condition is called
mild cognitive impairment, or MCI. The
symptoms of MCI are not as severe as
those of Alzheimer’s or a related dementia.
People with MCI are still able to take care of
themselves and perform their normal daily
activities, but they are at greater risk for
developing dementia. Still, not everyone who
has MCI will develop Alzheimer’s or a related
dementia, and in many cases, the symptoms
of MCI may stay the same or even improve.

NIH leads the nation’s dementia
research strategies.

NIH drives the nation’s research to

better understand the complex causes

of Alzheimer’s and related dementias,
identify early signs of disease, develop
effective interventions to prevent or delay
disease progression, and improve care
and support for those living with dementia
as well as their caregivers. The National
Institute on Aging (NIA) and National
Institute of Neurological Disorders and
Stroke (NINDS) conduct and fund the vast
majority of NIH research on Alzheimer’s
and related dementias.

In recent years, NIH has received significant
increases in funding for dementia research.
This was catalyzed by the development of
the National Plan to Address Alzheimer’s
Disease, which arose from the National
Alzheimer’s Project Act (NAPA). The
National Plan, first issued in 2012 and
updated annually, outlines goals including
preventing and effectively treating Alzheimer’s
and related dementias by 2025, as well as
strategies to meet those aspirations.

L]

Thanks to generous federal funding
increases, Alzheimer’s and related
dementias research has advanced at

a remarkable pace. Researchers have
identified new genetic, behavioral, and
lifestyle risks and protective factors for
dementias and developed improved
diagnostic tools to pinpoint the cause of
a person’s dementia symptoms. As the
U.S. federal government leader in medical
research, NIH has expanded dementia
research initiatives and resources
including platforms for data sharing and
interdisciplinary collaborations, new
research models and methodologies, and
policies to ensure our clinical trials reflect
the diversity of our population.

NIH Research Implementation
Milestones track progress and
guide future directions.

NIH informs the scientific commmunity about
its interests and priorities for Alzheimer’s
and related dementias research through

its Research Implementation Milestones
database. The milestones, which span the
research spectrum from basic science to
clinical implementation, were developed
based on research gaps and opportunities
identified by more than 350 leading
academic and industry experts, innovators,
and public advocates participating in
strategic research planning summits.
These milestones reflect a framework for
achieving the national goal of preventing and
effectively treating Alzheimer’s and related
dementias by 2025.
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INTRODUCTION

RESEARCH SPOTLIGHT {3

A long-term NIH study broadens understanding of the

trajectory of Alzheimer’s.

One of the key challenges in designing
clinical studies to test interventions for
Alzheimer’s is fully understanding the
complexity of the disease. A greater
understanding of the prevalence of
this disease across populations is an
important step. To this end, a recent
analysis of data from more than
17,000 participants from the
NIH-funded Framingham Heart Study,
a long-term study that has followed
the health of thousands of people
since 1948, has shown that more than
1,000 people in this sample had been
diagnosed with Alzheimer’s or mild
cognitive impairment (MCI). Among
people with Alzheimer’s, 50.4% had
mild disease, 30.3% had moderate
disease, and 19.3% had severe
disease. Understanding that half of

Dr. Dawber, Director of Framingham Heart Studly, Dr.
Tedeschi, Pathologist. Credit: NIH History Office

the people living with Alzheimer’s may
have mild rather than moderate or
severe disease can help in balancing
future research initiatives across
disease stages, and it may aid the
government and public health sectors
in better targeting programs to support
these individuals and their families.

This 2022 NIH Scientific Progress
Report details major advances in
dementia research.

In the following report, you will read about
advances across a robust and diverse
research pipeline — from molecules to
populations and from the laboratory bench
to the clinic. This is the eighth year that NIH
has published a scientific progress report
describing notable advances in Alzheimer’s
and related dementias research made
possible through NIH funding.

In 2021 and 2022, scientists reported
significant progress in Alzheimer’s and
related dementias research. Researchers
have added to the growing list of

genetic factors and molecular pathways
involved in these disorders, such as DNA
damage, cellular senescence, and energy
dysfunction. They have developed a new
generation of research tools to identify,
explore, and validate disease mechanisms
and a variety of potential drug targets.
Scientists have also made progress in
determining how behavioral and lifestyle
factors affect dementia risk.

During this period, results from NIH-funded
population studies have shown the depth
of disparities in dementia risk, prevalence,
and care among various populations,

such as in traditionally underserved
communities. Study results have suggested
steps to improve health equity, including
the importance of partnering with diverse
participants in clinical trials. Data from
diverse, population-representative groups
will serve as the basis for a more precise,
person-centered approach to dementia
prevention and treatment that takes into
account an individual’s sex, race and
ethnicity, lifestyle, socioeconomic status,
and specific environmental exposures,
among other factors.

All these advances would not be possible
without collaborations among researchers,
clinicians, individuals living with dementia,
their care partners, their families, and the
support of the American public. Together,
we are accelerating the momentum of
research on Alzheimer’s and related
dementias and creating a path forward
toward effective prevention, diagnostic,
treatment, and care options.
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Drug
Development

Due in part to the substantial increases

In funding referenced above, the pipeline

of potential dementia treatments is more
robust and diverse than ever. NIH is currently
conducting and/or supporting research into all
aspects of drug development: basic research
to drug discovery, preclinical studies, and
early- to late-stage clinical trials. The goal is
new treatment options that will prevent, slow,
or reverse the development of dementia.
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DRUG DEVELOPMENT

NIA-supported basic research
contributed to anti-amyloid
drugs for dementia treatment.

In Alzheimer’s disease, beta-amyloid
clumps together to form plaques in the
brain. One possible strategy to treat or
prevent Alzheimer’s is to reduce these
plaques with monoclonal antibodies
(antibodies made in the laboratory) that
bind to beta-amyloid. One of these
antibody drugs, aducanumab, received
U.S. Food and Drug Administration (FDA)
accelerated approval in 2021, based on
the effect of treatment on biomarkers such
as brain imaging. While NIH did not directly
fund the development of aducanumab, the
agency did support critical foundational
research leading to the discovery of
antibody drugs.

Work to better understand the impact of
anti-amyloid therapies has continued: In
2021, NIA scientists analyzed results from
clinical trials of aducanumalb and similar
antibodies to obtain a more comprehensive
view into the efficacy of these antibody
drugs. Overall, these drugs may slightly
improve brain function and be treatment
options that are somewhat effective for

people living with Alzheimer’s by reducing
plaques in the brain. But the drugs also
raise the risk of certain brain abnormalities.

Additionally, a recent NIA-funded study
showed that treatment with either
gantenerumab or solanezumab (other
anti-amyloid antibodies) did not slow
cognitive decline in people who have a
rare, early-onset form of Alzheimer’s called
dominantly inherited Alzheimer’s disease.
However, gantenerumab reduced certain
biomarkers of the disease such as brain
cell damage and tau levels, indicating that
higher doses and longer treatment times
may be worth further study.

Also, a rare genetic variant causes early-
onset autosomal dominant Alzheimer’s
disease (ADAD), characterized by even
greater beta-amyloid accumulation than
non-inherited forms of the disease. A 2022
NIA-funded study found that the anti-amyloid
antibody crenezumab did not prevent or
slow cognitive impairment in people with
ADAD. While disappointing, these studies
provided important insights into the genetic
causes of Alzheimer’s and models for future
studies on treatments for individuals at
substantially higher genetic risk.

- b

Alzheimer’s disease”?

The healthy human brain contains
tens of billions of neurons, specialized
cells that transmit messages between
different parts of the brain and
between the brain and other parts of
the body, such as muscles and organs.
In Alzheimer’s disease, toxic changes
can disrupt communication among
neurons. Researchers believe this

process involves abnormal forms of
certain proteins.

In people with Alzheimer’s, abnormal
levels of the beta-amyloid protein
clump together to form plaques that
slowly build up between neurons.
Abnormal forms of the tau protein
accumulate in neurons, eventually
forming tangles inside the neurons.

What happens to the brain in

Ultimately, beta-amyloid plaques
and tau tangles spread throughout
the brain and prevent neurons

from functioning properly. As many
neurons stop functioning, they lose
connections with other neurons and
may die. Researchers are working

to discover how other factors, such
as inflammation, the brain’s blood
supply, and brain changes caused by
proteins other than beta-amyloid and
tau (including alpha-synuclein and
TDP-43, which are discussed later

in this report) may also contribute to
Alzheimer’s and related dementias.
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DRUG DEVELOPMENT

A new vaccine may prevent
beta-amyloid accumulation.

Scientists are also developing vaccines

to potentially delay or prevent Alzheimer’s
and related dementias. Based on lessons
learned from previous work, NIH-funded
research has resulted in a DNA-based
vaccine, called AV-1959D, which triggers
an immune response against beta-amyloid.
Studies in animal models have shown that
AV-1959D is safe and effective at preventing
beta-amyloid accumulation and brain cell
death. As a result of their preclinical studies,
NIA awarded a grant to test AV-1959D in
clinical trials with individuals with early-stage
MCI or Alzheimer’s. The trial is slated to
begin in late 2022.

A new drug treatment strategy
targeting protein malfunction is
being tested in clinical trials.

Molecules called chaperones help proteins
form correctly inside cells. In Alzheimer’s,
chaperones stop working normally, causing
proteins in the cell to take on the wrong
shape and interact with each other in ways
that can cause disease. In 2021, NIA-
funded research led to the development

of a small molecule called PU-AD that
targets the malfunctioning chaperones.

A Phase 1 trial showed that PU-AD is safe
in healthy volunteers, and future clinical trials
will assess whether this drug is an effective
treatment for Alzheimer’s.

NIH-funded research is
accelerating the discovery
of new dementia drugs.

Through its Alzheimer’s Disease Drug
Development Program, NIA supports
research aimed at discovering new drug
candidates that target various biological
processes involved in Alzheimer’s and
related dementias. Since its inception in
2006, this initiative has supported 47 drug
development projects and resulted in 12
new, disease-modifying dementia drug
candidates that have advanced to testing
in human trials. Highlights of ongoing NIA-
funded drug development projects include
the following:

» It is understood that brain inflammation
increases the risk of Alzheimer’s and
related dementias. One cause of this
inflammation is deposits of fibrin, a
protein which helps to form blood clots.
NIA is funding a study focused on
developing an antibody against fibrin as a
potential treatment for Alzheimer’s.

RESEARCH SPOTLIGHT {g:

An anti-beta-amyloid vaccine shows promise in people
living with Down syndrome.

People living with Down syndrome
have a high risk of developing
Alzheimer’s. They are born with

an extra copy of chromosome 21,
which carries a gene that produces
a specific protein. This protein,

called APP, leads to a buildup of

- . beta-amyloid clumps in the brain.
Researchers have developed a vaccine called ACI-24 that causes the
body to make antibodies against these clumps in the hope of preventing
harmful plaques from forming in the brain. An NIA-funded Phase 1 clinical
trial found that the vaccine was safe and well-tolerated in adults with Down
syndrome and was effective at inducing the production of anti-beta-amyloid
antibodies. The vaccine will be tested in Phase 2 trials to validate these
results in a larger group of participants.
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DRUG DEVELOPMENT

PROGRESS SPOTLIGHT @ )

Support via multiple NIA funding opportunities bolsters
promising Alzheimer’s drug.

In early clinical trials, a small molecule
called CT1812 has shown promise for
protecting the connections between

brain cells. CT1812 removes toxic beta-
amyloid clumps between brain cells and
may prevent cell damage. NIA-funded
grants supported data collection to confirm
the safety of CT1812. Subsequently,

NIA awarded the start-up company developing this drug a Small Business
Innovation Research (SBIR) grant, leading to an FDA Fast Track designation in
2017 for the treatment of people living with Alzheimer’s.

»

A Fast Track SBIR award to the company further resulted in three ongoing
early-phase clinical trials of CT1812 and enhanced partnership opportunities.
With additional support from a five-year NIA grant, CT1812 is now being tested
in a Phase 2 trial in collaboration with the NIA-funded Alzheimer’s Clinical Trials
Consortium (ACTC).

A drug called mebendazole, used to
treat parasitic infections in humans, has
been shown to reduce the buildup of

tau tangles in most research models of
Alzheimer’s. NIA is funding a study aimed

at changing the chemical structure of
mebendazole and transforming it into
a new drug candidate that can reduce
tau pathology and improve the memory
deficits in people living with Alzheimer’s.

A protein called TDP-43 accumulates in
the brain of older adults with dementia.
Initial research identified small molecules
that bind to TDP-43 and prevent

its accumulation. NIA-funded drug
development studies will optimize these
small molecules into a drug candidate
for the treatment of Alzheimer’s and
related dementias. NIA advances efforts
to repurpose existing drugs for other
conditions to treat dementias.

NIA advances efforts to repurpose
existing drugs for other
conditions to treat dementias.

Researchers are leading studies to
determine whether drugs currently used to
treat other conditions can help prevent or
treat Alzheimer’s. This strategy, called drug
repurposing, is an alternative to traditional
drug development research. In 2021 and
2022, drug repurposing studies made
several important discoveries, including:

» NIA researchers are using an animal
model to test drugs with similar
structures to thalidomide, known as
thalidomide analogs, as a way to reduce
brain inflammation associated with
Alzheimer’s and related dementias.
Thalidomide is an FDA-approved
drug that reduces inflammation and is
currently used to treat skin conditions
such as leprosy and some types of
cancer, including multiple myeloma. One
study found that the thalidomide analog
DP reduces brain inflammation, prevents
brain cell death, and improves motor
and behavioral functions in mice with
beta-amyloid plagues. Another study
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DRUG DEVELOPMENT

»

»

found that the thalidomide analog NAP
promotes recovery from severe brain
injuries, which can increase the risk of
developing Alzheimer’s.

In cell culture experiments, two drugs,

an FDA-approved treatment for myeloid
leukemia called dasatinib and an
experimental treatment for liver cancer,
C188-9, were able to correct distinct
molecular abnormalities associated with
Alzheimer’s pathogenesis. These drugs
may target proteins in the brain that
appear to be altered early in the course of
Alzheimer’s. The study included samples
from participants in the NIA-led Baltimore
Longitudinal Study of Aging and the
NIA-funded Religious Orders Study.

Bumetanide, a common diuretic,
may lower the risk of Alzheimer’s

in people who have a genetic risk
for this disease. Scientists obtained
these results by analyzing data from
databases of brain tissue samples and
FDA-approved drugs. The researchers
mapped individuals’ genetic risk for
disease against the pathologies in

their brains, cross-referenced with the
prescription drugs they took. This effort
demonstrates how data-driven research
can help identify drugs that can be
repurposed to prevent or treat dementia
diseases. This is one of more than 30
projects that NIA funds through its

Drug Repositioning and Combination
Therapy Development initiative.

Ritalin reduced apathy in an
Alzheimer’s clinical trial.

Apathy, a loss of interest or motivation, is
common among people with Alzheimer’s
disease and is associated with increased
medical costs, mortality, and caregiver
burden. In 2021, a multicenter trial that
NIA funded through its Alzheimer’s disease
clinical trials program, showed that two
daily doses of the drug methylphenidate
(commonly known by the brand name
Ritalin) safely reduced apathy among
adults living with Alzheimer’s. This drug
could help improve the quality of life of
dementia patients.

¥
' =1

RESEARCH SPOTLIGHT {g*

A recently launched clinical trial will test gene
therapy for Alzheimer’s and MCI.

Gene therapy is an emerging technology that treats or reverses
conditions by correcting problems with DNA. This technology may
offer an exciting potential treatment option for Alzheimer’s and
related dementias. NIA funds cutting-edge research in this area
through its Alzheimer’s Drug Development Program. In addition, via
its Alzheimer’s disease clinical trials program, NIA launched a first-in-
human (Phase 1) clinical trial to test a gene therapy to increase levels
of brain-derived neurotrophic factor (BDNF). BDNF is a brain growth
factor that reduces cell death and promotes connections between
brain cells; previous studies have found reduced BDNF levels in
people with Alzheimer’s.

The trial is enrolling people with early Alzheimer’s or MCI, which can
be a precursor to dementia. As a Phase 1 trial, the goal is to test the
safety, tolerability, and preliminary efficacy of BDNF gene therapy.
The researchers are hopeful that this treatment will prevent and
possibly even reverse the loss of brain cells in people with dementia.
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Biomarker
Research

A timely and accurate diagnosis is crucial for
determining the best treatment options for people
living with Alzheimer’s or a related dementia. In the
past, the only sure way to know whether a person
had a specific type of dementia was through
autopsy. Today, NIH-funded biomarker research
has led to more reliable, more affordable, and less
invasive tests that help diagnose and differentiate
among the types of dementia.
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BIOMARKER RESEARCH

In people with dementia, changes in the
brain begin many years before the start
of any noticeable symptoms. Effective
biomarkers could improve dementia
research and care by:

» ldentifying people who are most likely
to develop dementia later in life and
who would benefit most from preventive
interventions

» Detecting the earliest signs of dementia to
help start treatment as soon as possible

» Distinguishing different forms of dementia
from one another

» Determining what stage of dementia a
patient has and monitoring changes,
including disease progression and
treatment response

» Screening and selecting participants for
clinical trials based on their risk or early
signs of dementia

Biomarker tests for dementia can depend
on brain imaging methods such as PET
scans, or lab tests of spinal fluid and blood,
and are usually combined with cognitive
tests to assess a person’s memory and
thinking skills. Currently, these tests are
mostly used in research settings, although
they are also available to a limited number
of doctors and their patients. NIH supports
an extensive range of research that is
helping to identify new biomarkers and
improve upon existing tests. The goal is to
promote broad access to accurate, easy-
to-use, affordable, and minimally invasive
tests that are easily accessible to health
care providers nationwide and effective in
broad, diverse populations.

In the future, biomarkers are expected to
help health care providers deliver the right
medicine in the right place at the right time
to each person with dementia.

NIH supports an extensive range of
research that is helping to identify
new biomarkers and improve upon

existing tests.

What are biomarkers?

Biomarkers are measurable indicators of what

is happening in the body. They can be found

in blood and other bodily fluids, organs, and
tissues and can be measured by laboratory

and imaging tests. Biomarkers can help doctors
and scientists diagnose diseases and health
conditions, find health risks in a person, monitor
responses to treatment, and track how a disease
or health condition changes over time.
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Progress Update

First blood test for a biomarker of Alzheimer’s now validated

in clinical trials.

NIA’s small business research program
funding supported the initial development
of the PrecivityAD™ blood test, which

is the first blood test for biomarkers of

Alzheimer’s to become more broadly
available to some doctors, dependent
on state-specific availability reflecting
FDA guidelines. The test, developed by

C,N Diagnostics, can help physicians
evaluate patients who have cognitive
impairment. C,N’s laboratory measures
the concentrations of two forms of the

amyloid protein: amyloids 42 and 40. The

test also checks for the presence of a
protein called apolipoprotein E. C,N uses

these measures to calculate an Amyloid
Probability Score, which can be used to
estimate the likelihood of amyloid plaques

in the brain.

In 2022, C,N Diagnostics published

new findings from two independent
studies that compared results from the
PrecivityAD™ blood test with results from

imaging tests in a total of 686 participants.

The studies showed the PrecivityAD™
blood test is 81 % accurate in predicting

the presence of amyloid plagues in the

brain. These results reaffirm the test

as an important tool to help diagnose
Alzheimer’s. Researchers from the NIA-
funded AHEAD Study plan to use the
PrecivityAD™ blood test to help select

participants for this clinical trial. The
AHEAD Study is testing whether a new
drug called lecanemab — another anti-
amyloid antibody — can slow down or
stop Alzheimer’s-related brain changes

in people who have a high risk for this
condition but do not have any symptoms.

N -

Neurons in Alzheimer’s disease. 3D illustration
showing amyloid plaques in brain tissue.

New blood-based biomarker tests help clinicians more
easily and accurately diagnose dementia.

Some proteins from the brain can be measured by sensitive blood tests.
The levels of certain proteins in the blood can change when someone has
Alzheimer’s or a related dementia, and researchers are developing new
methods to detect these changes. In the past year, NIH-funded science has
led to these discoveries:

» A new blood test can accurately predict the presence of beta-amyloid
plaques in the brain. This test could help lower the cost of accurately

diagnosing Alzheimer’s or another dementia and expand availability of
accurate, sensitive tests for dementia to more people.

» Two forms of the tau protein, called ptau217 and ptau181, have both been
found to be accurate blood-based biomarkers for Alzheimer’s. Additionally,
evidence suggests ptau217 may be an especially accurate indicator of

Alzheimer’s in diverse populations.
» The level of a protein called neurofilament light chain (NfL) in the blood can

more accurately predict remaining lifespan in late life than currently used
estimates based on physical and cognitive function.
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» Among people who have a genetic risk
of frontotemporal dementia, those who
have high levels of NfL in the blood are
more likely to develop symptoms of this
condition. Blood tests for NfL could help
identify people who have the highest risk
of developing this type of dementia and
might benefit from early interventions.

Advances in brain imaging
technology are improving
dementia diagnosis.

Brain imaging, also known as brain scans,
can help detect changes in the brain

that are linked to dementias. Advanced
brain imaging techniques can identify tau
tangles and beta-amyloid plaques, which
are hallmarks of Alzheimer’s disease, and
can help rule out other causes of cognitive
impairment, such as a brain tumor. Recent
NIH-funded discoveries in brain imaging
technology for dementias include the
following:

» In people living with Alzheimer’s, a small
area of the brain called the locus coeruleus
might show signs of the disease before
any other brain area. The locus coeruleus
communicates with other areas of the
brain, affecting many functions including
memory, wakefulness and attention, and

response to stress. Changes in this region
could serve as a biomarker for early
diagnosis of the disease.

» A new tracer designed to detect living
synapses (connections between nerve
cells) that can be used together with
brain imaging technology can help
researchers study the connections
between nerve cells in the brain. This
new technique will help clarify how
interrupted connections between nerve
cells contribute to dementia diseases.

Biomarkers for dementia-
related vascular damage gain
momentum.

Scientists are uncovering considerable
knowledge about vascular contributions
to cognitive impairment and dementia
(VCID). Damage to the brain’s vascular
system — the collection of arteries and
blood vessels that supply oxygen and
other nutrients to the brain — often occurs
early and contributes to the severity of
Alzheimer’s disease and other dementias.
To help improve VCID detection, NINDS
and NIA fund and help lead the MarkVCID
Consortium with the goal of identifying
biomarkers that indicate problems with
blood vessels in the brain.

In 2021, MarkVCID Consortium scientists
published promising results from several
candidate cerebrospinal fluid- and
blood-based biomarkers as well as
imaging-based biomarkers of VCID. The
researchers also developed standardized,
well-documented procedures to help with
the large-scale rigorous validation of these
candidate biomarkers. They are now testing
the most promising biomarkers in larger-
scale clinical trials in diverse populations.

RESEARCH SPOTLIGHT {g:

A breakthrough test can help diagnose
multiple types of dementia.

Thanks in part to NIA funding, Amprion®, a biotechnology
company, launched the SYNTap™ Biomarker Test. The test,
which was granted FDA breakthrough device designation
earlier this year, detects abnormal forms of the alpha-synuclein
protein in cerebrospinal fluid samples. Alpha-synuclein is misfolded in Lewy body
dementia, but its presence is typically not confirmed until autopsy. Once FDA
approved, the test will aid early diagnosis of these diseases and help detect the
co-occurrence of Lewy bodies in people with Alzheimer’s disease, in whom it

is thought to accelerate disease progression. Amprion is currently seeking FDA
approval for the biomarker test.
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Lewy body dementia biomarkers are
advancing through rapid research.

Lewy body dementia is characterized by
abnormal brain deposits of a protein called alpha-
synuclein. These deposits affect how brain cells
function and can lead to cognitive impairment.

In 2021, NINDS renewed and expanded its
Biomarkers for Lewy Body Dementia initiative

to identify indicators within the body to help
scientists diagnose and monitor the progression
of this disease.

Digital cognitive biomarkers can help
predict cognitive decline.

NIH supports research to develop minimally
invasive strategies that help detect pre-
symptomatic or early-stage Alzheimer’s. For
example, digital cognitive biomarkers assess how
well a person completes learning- and memory-
related tasks on a digital device. Funded in part
by NIA, newly developed and validated digital
cognitive biomarkers for Alzheimer’s can help
predict which seemingly healthy people may
experience cognitive decline in the future.

PROGRAM SPOTLIGHT (-

Supporting the biomarker research infrastructure remains a high priority.

The NIA-funded Alzheimer’s Disease
Neuroimaging Initiative (ADNI) is an innovative
public-private partnership established to
accelerate the development of biomarkers to
diagnose and monitor Alzheimer’s. Since its
inception in 2004, teams of ADNI researchers
from several research facilities have collected
participant samples and imaging data to
study normal brain aging processes and the
development of mild cognitive impairment
and Alzheimer’s. ADNI makes this data, which
has contributed to more than 3,500 peer-
reviewed publications, available through the
University of Southern California Laboratory
of Neuro Imaging’s Image & Data Archive.

Research using ADNI data led to the
development of methods for early detection
of Alzheimer’s, and many clinical trials running
today are using biomarkers first identified

by ADNI. ADNI has also contributed to
understanding the patterns and rates of

change in dementia biomarkers over time

and in different areas of the brain, helping
researchers to identify promising areas to
target for potential therapies and interventions.
ADNI’s unique partnership model and data
sharing approach have been replicated around
the world and have inspired similar initiatives in
Parkinson’s and multiple sclerosis research.

ADNI data have
contributed to
more than

3,000

peer-reviewed
publications.
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Scientists are identifying
biomarkers for Alzheimer’s in
people with Down syndrome.

People who have Down syndrome have a
high risk of developing Alzheimer’s disease:
Almost all adults with Down syndrome
have Alzheimer’s-related brain changes

by age 40. NIA funds and helps guide the
Alzheimer’s Biomarkers Consortium-
Down Syndrome (ABC-DS), through which
researchers identify early biomarkers of
Alzheimer’s in adults with Down syndrome.
ABC-DS is a longitudinal study that is funded
in collaboration with the Eunice Kennedy
Shriver National Institute of Child Health
and Human Development and the NIH
INCLUDE Project. In 2021, based in part
on ABC-DS data, researchers discovered
that people who have Down syndrome
have a profile of biomarkers highly similar
to people with a gene variant that causes
an inherited form of Alzheimer’s. Results
from this project will help doctors and
scientists better understand the onset

and progression of Alzheimer’s in people
who have Down syndrome and will aid in
therapy development.

Amyloid beta clusters (red) build up among neurons
(green) in a mouse model of Alzheimer’s disease.

Credit: Strittmatter Laboratory, Yale University

Researchers are using next-

generation approaches to develop

new animal models for dementia.

Through the NIA-funded MODEL-AD (Model
Organism Development & Evaluation for

Late-Onset Alzheimer’s Disease) consortium,

researchers work to develop novel models
of Alzheimer’s based on human data to
guide drug development for Alzheimer’s and
help increase the likelihood that findings in
these models can be replicated in humans.
Consortium scientists are developing

new mouse models for Alzheimer’s and
conducting detailed characterizations of
the most promising ones by comparing
biomarkers in brain and blood samples
from these mice with biomarkers in people
living with the disease. This research is
yielding animal models that more faithfully
replicate the biology of Alzheimer’s in humans.

EVENT SPOTLIGHT @

NIH funds an expert workshop to address the
implications of preclinical diagnosis of dementia.

In June 2021, NIA sponsored a virtual workshop to discuss

the behavioral and social science research questions raised

by the use of biomarkers for diagnosing dementia in people at
early, preclinical stages. Hosted by the National Academies of
Sciences, Engineering, and Medicine, the event brought together
researchers from various fields to discuss the benefits and possible
complications of early detection of dementia, including the impact
of early diagnosis on affected individuals and their families.

Attendees also discussed steps to promote health equity in
biomarker development to ensure that biomarkers are effective in
all populations and that everyone has equal access to improved
diagnostic methods for dementias. Discussion outcomes were
published in a publicly available detailed report.
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Disease
Mechanisms

Underlying all of our research on Alzheimer’s
and related dementias is the understanding
of how processes in our cells lead to these
diseases. NIH conducts and funds basic
research to understand the genes, biological
pathways, and cells involved. Ten years ago,
scientists knew of only 10 genes linked to
Alzheimer’s disease; today, we know of more
than 70 relevant genetic regions. Equipped
with this kind of information, scientists

can pursue new avenues of research into
diagnostic methods and interventions to
prevent, delay, or treat dementia.
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Details emerge on TDP-43 link
to multiple neurodegenerative
diseases.

frontotemporal dementia, and a recently
recognized brain disorder that mimics
the clinical features of Alzheimer’s
disease, called limbic-predominant age-
related TDP-43 encephalopathy (LATE).
A recent study found that people in the
advanced stages of LATE are more likely

Religious Orders Study and Memory and
Aging Project (ROSMAP) and Minority
Aging Research Study (MARS). In early
2022, NIA hosted a workshop on LATE to
share the newest research findings as well
as to stimulate discussion and consider
future directions.

NIA and NINDS fund basic research into
the many types of dementia, including
under-recognized forms involving a protein

called TDP-43. Abnormal, misfolded forms
of TDP-43 play a role in the development
of a number of brain diseases, including
amyotrophic lateral sclerosis (ALS),

to have certain types of small blood
vessel disease in the brain. The study
analyzed data from the NIA-funded

PROGRAM SPOTLIGHT {3

A NINDS initiative harnesses the power of single-cell

technologies.

In 2021, NINDS launched a new basic research
initiative for_identifying cellular signatures

of Alzheimer’s and related dementias, such

as frontotemporal dementia and Lewy body
dementia. The aim is to encourage researchers
to use cutting-edge technologies to examine
disease-associated changes at the level of a
single cell. This could help them identify how the
most vulnerable brain cells change in the earliest Neurons. Cradit: Leterrier. NeuroCyto

stages of these dementias, which could ultimately Lab. INP. Marseille, France
better guide the development of biomarkers and
therapies for these conditions.

Researchers have also discovered that
TREMZ2, a protein found on certain
immune cells, helps protect the brain from
TDP-43-related harm. The results suggest
that treatments that enhance the activity
of TREM2 might be helpful for people with
ALS and FTD.

TDP-43 is usually found in the nucleus,
where genes are activated. However,
misfolded forms of this protein cannot
enter the nucleus. Two independent
research teams discovered how having
TDP-43 in the wrong place alters the
genetic instructions for a gene called
UNC13A. UNC13A is important for
maintaining connections between neurons,
and changes to this gene can raise the risk
of both ALS and FTD.

Brain MRI of a female of 65 years with frontotermporal
dementia. Credit: Mikhail Kalinin under CC BY-SA 3.0

Specific forms of the tau protein
are linked to different brain
diseases.

Abnormal tangles of the tau protein
form harmful structures in Alzheimer’s,
frontotemporal dementia, and a number
of other diseases, known collectively as
tauopathies. Researchers have recently
been able to describe the 3D structures
of these tau forms, identifying distinct
structures in different tauopathies. The
findings could help scientists develop
biomarkers that differentiate between
diseases.

NIH Progress Report: Alzheimer’s Disease and Related Dementias Research | 18



https://www.nia.nih.gov/news/guidelines-proposed-newly-defined-alzheimers-brain-disorder
https://www.nia.nih.gov/news/guidelines-proposed-newly-defined-alzheimers-brain-disorder
https://pubmed.ncbi.nlm.nih.gov/33624322/
https://pubmed.ncbi.nlm.nih.gov/33624322/
https://commons.wikimedia.org/wiki/File:Pick%27s_disease.png
https://dss.niagads.org/cohorts/religious-orders-study-memory-and-aging-project-rosmap/
https://dss.niagads.org/cohorts/religious-orders-study-memory-and-aging-project-rosmap/
https://dss.niagads.org/cohorts/minority-aging-research-study-mars/
https://dss.niagads.org/cohorts/minority-aging-research-study-mars/
https://www.nia.nih.gov/research/dn/late-2022
https://pubmed.ncbi.nlm.nih.gov/34916658/
https://pubmed.ncbi.nlm.nih.gov/34916658/
https://www.nia.nih.gov/news/scientists-discover-new-molecular-pathway-shared-two-neurodegenerative-disorders
https://www.nia.nih.gov/news/scientists-discover-new-molecular-pathway-shared-two-neurodegenerative-disorders
https://www.nia.nih.gov/news/scientists-discover-new-molecular-pathway-shared-two-neurodegenerative-disorders
https://pubmed.ncbi.nlm.nih.gov/34588692/
https://pubmed.ncbi.nlm.nih.gov/34588692/
https://grants.nih.gov/grants/guide/pa-files/PAR-22-029.html
https://grants.nih.gov/grants/guide/pa-files/PAR-22-029.html
https://www.flickr.com/photos/nihgov/48920187726/in/gallery-152683660@N07-72157671174356087/
https://www.flickr.com/photos/nihgov/48920187726/in/gallery-152683660@N07-72157671174356087/

DISEASE MECHANISMS

The immune system contributes
to brain aging.

Inflammation is part of the immune
system’s natural response to infection or
injury, but it can also cause problems if

it is not responding properly in specific
circumstances. Recent research findings
have linked inflammation and issues with
the immune system to the development of
Alzheimer’s and related dementias.

» Scientists discovered a process that
switches immune cells from protecting
the brain to driving inflammation. They
found a way to block this process,
improving cognition in older mice and
suggesting a potential treatment for
Alzheimer’s and other cognitive diseases.

» Another team of researchers identified
“immune hubs” around the brain where
the peripheral immune system monitors
the brain. In those hubs, cellular waste
leaving the brain interacts with immune
cells; this may initiate the inflasmnmatory
responses seen in Alzheimer’s and
other neurodegenerative diseases. The
finding points to new ways to target brain
inflammation.

» The lymphatic system is a series of

»

»

vessels running alongside blood vessels
to carry immune cells and waste to lymph
nodes. A recent study points to the
importance of this drainage system in
removing amyloid buildup in Alzheimer’s.
The findings suggest that anti-amyloid
immunotherapies may be more effective
if the drainage function of the lymphatic
system is improved with certain therapies.

B cells are immune cells that make
immunoglobulin, which could in theory
target beta-amyloid plaques to slow the
progression of Alzheimer’s. However,
researchers found that B cells actually
contributed to Alzheimer’s progression
in mice because the cells penetrate the
brain and deposit immunoglobulin around
beta-amyloid plaques. Depleting B cells
with a therapeutic antibody improved
many aspects of the disease, suggesting a
therapeutic strategy for humans.

In Lewy body dementia, abnormal
deposits of alpha-synuclein protein form in
the brain. Recently, researchers identified
how a specific type of T cell involved in
autoimmune diseases may travel to the
brain to destroy neurons. Their findings
indicate that drugs already used to treat
certain autoimmune diseases may block
this undesirable T cell activity.

SCIENCE SPOTLIGHT -

A specific hormone may be key to sex differences

in Alzheimer’s.

Women are at greater risk than men of developing Alzheimer’s over their
lifetimes. The disease also tends to get worse faster in women, who
experience a broader range of cognitive symptoms.

One possible explanation for this difference in risk is follicle-stimulating
hormone (FSH), which rises sharply in women around the time of menopause.
In 2022, researchers found that giving FSH to both female and male mouse
models of Alzheimer’s sped up the disease’s progression. In contrast,

blocking the hormone improved Alzheimer’s symptoms in mice. NIA-funded
research will expand on these initial results by conducting preclinical research
to test the safety and efficacy of humanized FSH-blocking antibodies.

» The gene apolipoprotein E €4 (APOE4)

is one of the most significant genetic risk
factors for Alzheimer’s and has been linked
to several related dementias, but how it
promotes neuron death is unclear. Using
data from the NIA-funded Alzheimer’s
Disease Knowledge Portal and ROSMAP,
as well as mouse studies, researchers
have found that high levels of APOE4 in
neurons trigger an immune pathway,
leading to tau tangles and cell death.

» Normally, APOE4 is made mainly by a type

of brain cell called an astrocyte. In a study,
selectively deleting APOE4 in astrocytes
lowered inflammation and neuron damage
in mice, even after tau tangles had started
to form. The results suggest that targeting
APOE4 or its downstream effects could be
a treatment strategy for Alzheimer’s.
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Understanding DNA repair in neurons has
implications for Alzheimer’s disease and
related dementias.

Unlike other cells, neurons generally cannot be regenerated,
making it especially important for our bodies to be able to repair
damage to DNA in neurons. But the ability to repair DNA tends to
decline with age. To learn more about how neurons maintain their
DNA, NIA-funded scientists developed a technique called Repair-
seq. Using Repair-seq, they found that when repairing DNA,
neurons prioritize certain “hot spots” in the genome that contain
essential genes.

When they examined the proteins made from the genes
associated with hot spots, the researchers discovered that
some of these proteins showed changes similar to those seen
in Alzheimer’s. This finding suggests that problems with DNA
repair may contribute to the onset or progression of the disease.
Repair-seq offers a powerful new tool for exploring the role of
DNA repair during the aging process.

Exercise may help protect
against brain inflammation.

Evidence suggests exercise may help slow
cognitive decline in older adults and may be
associated with a lower risk of Alzheimer’s
disease. Findings from two new studies
have helped clarify how inflammatory
pathways may link exercise and brain
health:

» An anti-inflammatory protein called
clusterin rises in the blood in people
who have exercised regularly. Clusterin
binds to the blood vessels in the brain
and reduces the expression of genes
associated with inflammation.

» In a mouse model of Alzheimer’s, mice
engineered to make a hormone called
irisin, which is induced by exercise,
performed better on cognitive tests
and had less brain inflammation than
mice without the hormone. These
results suggest that irisin could have a
therapeutic benefit in Alzheimer’s and

other cognitive disorders.
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The brain’s “cleaning system”
declines during Alzheimer’s
disease.

The body has a system for clearing

out damaged proteins from cells. But
scientists found that this process declines
in @ mouse model of Alzheimer’s,

growing worse as the disease advances.
Encouragingly, an experimental drug
developed by the team to boost this
process reduced Alzheimer’s symptoms in
these mice.
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Lifestyle, Behavior, and
Cognitive Training
Intervention Research

As scientists continue to develop and test

new interventions for Alzheimer’s and related
dementias, they recognize that non-drug
approaches such as healthy lifestyle behaviors
may play important roles in prevention,
treatment, and care. NIH funds research on ways
to prevent or slow these diseases without drugs.
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LIFESTYLE, BEHAVIOR, AND COGNITIVE TRAINING INTERVENTION RESEARCH

Clinical trials on non-drug interventions show promise in
preventing or slowing the development of Alzheimer’s and

related dementias.

Dementia-related changes in the brain
start a decade or more before symptoms
appear. Lifestyle, behavioral, and cognitive
training interventions may help people
lower their risk of dementia earlier in life
and protect their brain health as they age.

NIH is dedicated to further studying the
impact of blood pressure control, regular
exercise, and other non-drug interventions
on dementia prevention and care. The
agency currently funds more than 130
clinical trials testing these types of
approaches in the following broad areas:

» Physical activity

» Cognitive (e.g., memory) training

» Neurostimulation, which involves electrical
stimulation to specific areas in the brain

» Sleep-related interventions

» Diet and dietary supplements

» Gombination therapy, which involves the
use of two or more interventions

Compared to drug options, many non-drug
interventions are less invasive and less
expensive and may be less likely to cause
harmful side effects. When a population

study identifies a strong association
between a lifestyle factor and dementia,
one of the next steps is to test the
intervention in a clinical trial. This can shed
light on whether the lifestyle factor reduces
risk of dementia in people who adopt it.
The following are some examples of non-
drug interventions currently being tested in
NIH-funded clinical trials:

» Cognitive training to improve brain
function in older adults with Alzheimer’s
or a related dementia and delirium

» Personalized computerized cognitive
training to improve brain health in older
adults with memory loss or MCI

» Mobile-health technology to motivate
people with MCI to stick to game-based
training at home

» Cognitive training to promote
independent living skills in older adults
with MCI

» Using a new interactive exercise and

cognitive training system for in-home use

to improve or maintain brain function in
people with MCI

» Using cocoa flavanols to boost brain

function by reducing inflammation in
healthy older adults

» Combining cognitive training and a diet
high in polyphenols to prevent or delay
cognitive impairment in older adults with
lower education levels

If effective, these non-drug interventions
hold promise to be implemented broadly
at the community level through evidence-
based dissemination approaches that
ensure they reach the most people
possible, especially at-risk groups. This in
turn could help improve health equity in
dementia prevention and care.

Lifestyle, behavioral,
and cognitive training
Interventions may
help people lower
their risk of dementia
earlier in life.
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LIFESTYLE, BEHAVIOR, AND COGNITIVE TRAINING INTERVENTION RESEARCH

RESEARCH SPOTLIGHT @

Speed of processing training may delay
cognitive impairment.

Results from a secondary data
analysis of the NIH-funded
Advanced Cognitive Training

and Vital Elderly (ACTIVE) study
suggested that a specific type of
cognitive training, called speed

of processing training (SPT),

may significantly delay cognitive
impairment over a 10-year period.
Based on this finding, NIA awarded a research grant to the University of
South Florida to support a large-scale, randomized controlled study to
clarify whether SPT reduces or delays the onset of clinically diagnosed MCI
or dementia in older adults. Researchers estimate that if SPT can delay
dementia onset by just one year, there would be 9 million fewer cases by
2050 than currently projected.

NIH is effectively addressing the urgent need for more research
on social and behavioral interventions for dementias.

A National Academies of Sciences,
Engineering, and Medicine consensus
study, sponsored primarily by NIA with
support from co-funders, offers a blueprint
for the next decade of social and behavioral
science research on Alzheimer’s and related
dementias. The study suggested that as
many as 40% of dementia cases might be
caused by risk factors that can be controlled
and that social and behavioral changes
could have a clear, measurable impact on
dementia prevention and treatment.

This study report, released in 2021,
features a proposed 10-year research
agenda that prioritizes the following areas,
which are likely to have the greatest impact:

» Innovative interventions that improve
dementia prevention and treatment, and
policies that promote the dissemination of
those interventions for widespread use

» Strategies to promote health equity
across all communities

» Policies to lower the economic burden
caused by dementias, including providing
affordable health care and housing,
protection from financial abuse, and
access to critical services

» Approaches to improve the dementia
research pipeline

Through these and related efforts, NIH’s
social and behavioral science research can
help lower the impact of Alzheimer’s and
related dementias in the United States and
across the world.
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Population Studies and
Health Disparities

Scientists continue to expand research

on how the combined effects of genes,
lifestyle, environment, and general health
may determine a person’s risk for dementia.
Through NIH-funded population studies,
researchers are helping to identify and
address dementia-related health disparities
based on race and ethnicity, sex, education,
and socioeconomic status.
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POPULATION STUDIES AND HEALTH DISPARITIES

Program Update

An NIH genomics data program enables population studies around the world.

NIH established the Alzheimer’s Disease
Sequencing Project (ADSP) in 2012 to
sequence and analyze genomic data

from large Alzheimer’s studies conducted
worldwide. The 2022 overarching goals
are to:

» ldentify new gene variants that increase
the risk of Alzheimer’s and related
dementias

» ldentify gene variants that protect
against dementia

» Provide insights into why some people
with known risk factor genes do not
develop dementia symptoms

» ldentify potential avenues for
therapeutic approaches to prevent or
treat dementias

» Examine all of these factors in diverse

populations

ADSP data have revealed several
potential genetic risk or protective factors
for Alzheimer’s. For example, in 2021,
researchers found that although genome-
wide association studies and family-
based studies often identify different sets
of Alzheimer’s-related genes, many of
these genes function in the same or similar

processes in brain cells. This strengthens

evidence for the involvement of specific
underlying processes in the disease. To
understand how these and other gene
variants lead to Alzheimer’s, NIA funded
six projects in 2021 through the ADSP
Functional Genomics Consortium, which

will utilize a multipronged team science
strategy and large-scale, high-throughput
approaches.

Also in 2021, ADSP researchers launched
two important initiatives:

»

»

The Phenotype Harmonization

Consortium is a major effort to combine

and organize clinical data from all ADSP

studies and share these data with the
research community, with the goal of
stimulating new drug development. The
consortium’s efforts will improve the
usability of ADSP data and facilitate
research to identify well-targeted
therapeutic approaches for Alzheimer’s
and related dementias.

The ADSP Follow-Up Study 2.0: The
Diverse Population Initiative will expand

ADSP data to represent a more diverse
population. Current ADSP data are
derived mostly from White clinical
study participants, and results based

!

on these data might not be an accurate
reflection of the genetic factors linked to
Alzheimer’s disease in all populations.
The new follow-up study will help
researchers identify not only common
gene variants but also rare variants

that may play an important role in
Alzheimer’s and related dementias.
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POPULATION STUDIES AND HEALTH DISPARITIES

Through NIH population studies, researchers are finding new links to brain changes
associated with Alzheimer’s and related dementias.

Dementia-related brain changes can start a decade or
more before a person experiences symptoms and may
result from a complex interplay among abnormal tau and
beta-amyloid proteins and several other factors. Recent
results from the following NIH-funded studies shed more
light on how brain health in general affects the risk of
developing Alzheimer’s:

Dementia-related
brain changes can
start a decade

or more before a
DErson experiences
symptoms.

»

»

People who have Alzheimer’s often have multiple types
of brain lesions, and this is more common in people
with worse symptoms of dementia. Data from 5,272
individuals from the National Alzheimer’s Coordinating
Center showed that most people with Alzheimer’s have
both brain changes that are specific to the disease,
such as tau tangles and amyloid plaques in the case

of Alzheimer’s, and brain changes more commonly
associated with other related dementias.

People who have a stroke that is moderate or severe or
who have multiple strokes may have a significantly higher
risk of dementia than people who have had a mild stroke.
According to data from more than 1,000 participants in the
NIH-funded Atherosclerosis Risk in Communities cohort
study, people who have two or more moderate or severe
strokes are almost seven times more likely to develop
dementia when compared with people who have not had a
stroke. Having a stroke before age 75 can also significantly

»

. A

raise the risk of dementia. The findings emphasize the
importance of stroke prevention as a means of mitigating
dementia risk.

People who develop mental disorders early in life have an
increased risk of all types of dementia and of developing
dementia at a younger age. These findings, obtained

from an analysis of hospitalization records for 1.7 million
individuals from New Zealand’s national health system,
suggest that effectively treating mental disorders earlier in
life may lower the risk of developing dementia.
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POPULATION STUDIES AND HEALTH DISPARITIES
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NIH is playing a critical role in COVID-19
response efforts concerning older adults, who
are at a much greater risk of severe illness and
death from this infectious disease. For example,
in 2021, an NIA-funded study based on the
electronic health records of about 61.9 million
U.S. adults from all 50 states showed that
people with any type of dementia have twice the
risk of getting COVID-19 when compared with
people without dementia. People with dementia
are also more likely to have severe or fatal cases
of COVID-19, and this risk is even higher for
Black people living with dementia.

Also in 2021, NIA hosted a workshop to update
the research community on progress being
made through its funded COVID-19 research
projects. Presenters described results from early
studies in the following areas:

» The effect of COVID-19 infection on
brain health

» Aging-related risk factors in COVID-19
vulnerability

» COVID-19 resilience in older adults

» Dementia care, caregiving, and psychosocial
outcomes during the pandemic

» Efforts to develop therapies for COVID-19
» Tools and models for coping with a pandemic
» COVID-19 epidemiology

Current NIA and NINDS studies are expanding
knowledge of how COVID-19 affects brain
health in older adults with and without dementia,
including the effects of prolonged symptoms

of COVID-19, technically called post-acute
sequelae of SARS-CoV-2 infection (PASC) and
more commonly referred to as “long COVID.”

NIH funding helps to unravel links between dementia and COVID-19, and other infectious diseases.

In 2021, NIH launched the Researching COVID
to Enhance Recovery (RECOVER) Initiative, a
patient-centered study of national scale with
thousands of diverse participants across the
lifespan, which will include research into the
disease’s effects on cognition, cognitive decline,
and dementia.

NIA has also funded a number of research
projects on whether viral infections and other
microbial pathogens contribute to Alzheimer’s
disease. NIA held a workshop on the infectious
etiology of Alzheimer’s in 2021. Additionally,

in a study partially funded by NIA, researchers
discovered a link between mononucleosis and
Alzheimer’s disease.
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POPULATION STUDIES AND HEALTH DISPARITIES

NIH-funded population studies in 2022 found that the APOE4 variant is not  Other recent discoveries from NIH-funded  » Specific regions of DNA may control the

analyze genetic risk factors for linked to dementia-related brain changes or  studies include: levels of proteins linked to neurological
Alzheimer’s. cognitive impairment in American Indians. » In people of European ancestry, an disorders in various tissue types. Proteins
The NIA Genetics of Alzheimer’s Disease APOE4 is linked with Alzheimer’s risk in Alzheimer’s polygenic risk score (an that are controlled by the sgme relglonls
Portfolio supports research to identify people of African ancestry, but not to the estimate of a person’s risk of Alzheimer’s of DNA may Yvork together in a b'o,log'cal
genes that raise or lower the risk of same degree as in people of European based on many known genetic risk process tg raise or lower a person's risk
Alzheimer’s and to understand how these ancestry. A recent study helps explain why factors) gives an accurate estimate of dementia.
genes influence the processes in cells that  this may be the case. It found that people of the risk for the disease. However, » A new technique examines how
lead to the disease. To date, scientists have ©f European ancestry have higher levels of the risk score, which was made from changes to a gene will affect the 3D
identified more than 70 genetic regions APOE4 protein in their brains than people studies involving mostly people of structure'of proteins mgde from that.
associated with Alzheimer’s. of African ancestry. The authors think that European ancestry, was not a good gene, which can help scientists identify
the region around the APOE4 gene differs predictor in people of African ancestry. rare gene variants linked to Alzheimers.
The APOE4 gene variant has been found to by ancestry and controls how much APOE This highlights the importance of more Using the new method, researchers
be one of the most significant genetic risk 1 i, s made. These findings and the diverse population studies in order to identified new variants of four genes,
factors for Alzheimer's; however, the link critical nuances in APOE4 and disease determine specific genetic risk factors two of which (TREM2 and SORLT) are
between AP QE4 and Alzheimer's risk differs .o\ by population group underscore the across racial and ethnic groups and known to be linked to the disease. The
between racial and ethnic groups. For importance of studying Alzheimer’s in create polygenic risk scores that apply other two are CSFTR, which has been
example an NIA-supported study published 056 opulations, to people of non-European ancestry. suggested to contribute to Alzheimer's

but not confirmed; and EXOC3L4, a novel
Alzheimer’s risk gene. Because changes to
a protein’s structure can interfere with its

TO date, SCIeﬂtIStS have function, studying these new gene variants
. e can help researchers understand the roles
Indentlﬂed more than 70 these genes play in raising the risk of

gene-nc reg iOﬂS aSSOCIa-ted dementia and how to use this information

to develop new therapeutic targets.

with Alzheimer’s.
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POPULATION STUDIES AND HEALTH DISPARITIES

Health disparities negatively
affect dementia diagnosis
and care.

Following specific priorities identified using
its Health Disparities Research Framework,
NIA has awarded grants to explore the
environmental, sociocultural, behavioral, and
biological determinants of health disparities
related to aging. In 2021, findings from these
studies underscored the following:

» Among people who participate in research
studies on Alzheimer’s, Black participants
with symptoms of the disease are less
likely to have received a clinical diagnosis
of Alzheimer’s than White participants.
Additionally, Black participants with
Alzheimer’s have more risk factors for the
disease and more severe symptoms than
White participants. Another study showed
that racial disparities in dementia prevalence
between Black and White individuals did
not improve from 2000 to 2016.

»

» While researchers found that more people
living with dementia received a dementia
diagnosis from 2006 to 2013, the condition
is still underdiagnosed in Black and
Hispanic individuals, highlighting the need
for improved diagnostic methods among
racial and ethnic minority populations.

In this study, researchers compared

the number of people diagnosed

with dementia using three sources

of data: cognitive tests, detailed
neuropsychological tests, and diagnosis
codes from Medicare claims. They found
that over the years, the difference in
estimated prevalence of dementia from
these three data sources has lessened,
showing that dementia underdiagnosis is
decreasing overall.

» Compared with older adults living in

urban areas, older adults who live in rural
communities are less likely to receive

a clinical diagnosis of Alzheimer’s or a
related dementia, are often diagnosed

at later stages of dementia, and have

a shorter survival time after diagnosis.
Increased measures to promote
dementia screening in rural areas could
help address these disparities.

People who do not have easy access
to primary care have a higher risk of
cognitive impairment. Improving health
care access may help lower the risk of
cognitive decline and dementia.

Differences between men and
women are associated with
disparities in dementia risk.

Differences between men and women
have been shown to affect Alzheimer’s
and other neurological disease outcomes.
NIH research is helping to increase

our understanding of how the risks of
developing these diseases are influenced
by both biological and social factors. This
research could help advance personalized
treatment options and population
interventions for both men and women. In
2021, NIH-funded scientists made these
discoveries:

» DNA methylation patterns that are linked
to Alzheimer’s are different in men and

women. DNA methylation, a process that

»

involves chemical modification to DNA,
helps control how much of a specific
protein the body makes and can turn a
gene on or off. These findings shed light
on the biological factors that play a role
in dementia prevalence. The results may
help scientists identify new biomarkers
and therapeutic targets for dementias.

Access to education may contribute to
differences in Alzheimer’s risk between
men and women. The difference in
dementia risk between women and men
is more significant in older age groups, in
which women tend to have a lower level
of educational achievement than men.

In age groups in which women have a
similar education level to men, there is a
smaller gap in dementia risk.
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Managing early cardiovascular, metabolic, and lifestyle risk

factors may modify dementia risk.

Results from NIH-funded population studies

in 2021 and 2022 continue to provide
insights on how taking steps to keep the
body healthy may also slow cognitive
decline and lower the risk of developing
dementia. These findings include:

» People who have risk factors for
cardiovascular disease, such as a high
body mass index, high fasting glucose
levels, and high blood pressure in early
adulthood, have a higher risk of cognitive
impairment later in life. Treating these

conditions may help preserve brain health.

» People who develop type 2 diabetes at
a younger age have an increased risk of
dementia and are more likely to have the
disease at a younger age. People who
have diabetes along with cardiovascular
diseases such as coronary heart disease,
heart failure, or stroke have an even
higher risk.

» Men who have lower levels of bile acids
(made when the body breaks down
cholesterol) are more likely to have higher
levels of amyloid protein in the brain and
a higher risk of dementia.

»

»

»

Medium to high physical activity is
associated with slower rates of cognitive
decline, especially in people with high
levels of tau in their blood. Tau protein
builds up into tangles in the brain in
Alzheimer’s, and higher levels of tau are
linked to cognitive decline and an increase
in memory and thinking problems.

Sleep patterns earlier in life may
contribute to later dementia risk. People
in their 50s and 60s who get six hours of
sleep or less are 30% more likely to be
diagnosed with dementia than people
who get at least seven hours per night.
Another study found that about 15% of
older adults routinely take medication to
improve sleep and that frequent use of
sleep medication is linked to a higher risk
of dementia.

Taking care of oral and eye health may
help lower dementia risk. A study found
that older adults with tooth loss have a
higher risk of cognitive impairment and
dementia. This risk increases with each
missing tooth. However, using dentures
mitigates this risk. Another study showed
that for older adults with cataracts,

STUDY SPOTLIGHT @

A large population-based study of women’s health
shows links between common cardiovascular
conditions and brain health.

New findings from the NIH-funded
Study of Women’s Health Across the
Nation (SWAN) show that a woman’s
health in midlife can strongly affect her
brain and heart health as an older adult.
Cardiovascular risk factors such as high
blood sugar, diabetes, belly fat, and an
unhealthy heart during midlife are linked
to a higher risk of cognitive decline. Future
SWAN research will continue to provide insights into normal aging and the
risk factors for dementia and other common age-related health conditions
in women from diverse communities.

Since the 1990s, SWAN has been collecting data on more than 3,000
women from diverse racial and ethnic groups to understand the links
between life experiences in midlife and health and quality of life during aging.
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POPULATION STUDIES AND HEALTH DISPARITIES

surgery to remove the cataracts and
improve eyesight lowers the risk

of developing dementia. The study
controlled for factors such as health,
education, and access to health care.
The authors suggest restoring sensory
functions such as vision may be useful in
reducing dementia risk.

» A recent study reported that, while high
blood pressure in midlife is linked to a
higher risk for dementia, higher blood
pressure levels are associated with a
lower risk in people 60 to 70 years old.
However, for those older than 75, both
low and high blood pressures are linked to
decreased dementia risk — a U-shaped
association reported in other studies as
well. This research points to a potential
need for age-tailored blood pressure
management that takes individuals’
health context and life expectancy into
consideration. These observational
study results contradict evidence from
randomized controlled trials, including
the NIA-supported Systolic Blood
Pressure Intervention Trial - Memory and
Cognition in Decreased Hypertension
(SPRINT MIND) study, which suggested
that controlling high blood pressure can
reduce dementia risk at all ages studied.

The authors of the recent study speculate
that the novel association that they
observe may be because their cohorts
consist of a broader, older population
rather than a specific subgroup of older
people with high blood pressure and
other cardiovascular risk factors.

Social connections can affect
dementia risk.

Understanding how social interactions and
educational achievement affect cognitive
health in older adults can help inform future
evidence-based interventions. Findings from
recent NIH-funded studies reveal how these
factors are linked to risk of cognitive decline
and dementia:

» Among older adults in male-female
marriages, men who have good-quality
marriages have better cognitive health
and slower cognitive decline than men
who have poor-quality marriages and
marital stress. Men who are widowed
during midlife have a greater risk of
cognitive impairment as older adults.
Neither marital quality nor widowhood
was associated with cognitive health in
women after accounting for variability in
sociodemographic factors and resources.
Interventions to improve marital quality or
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POPULATION STUDIES AND HEALTH DISPARITIES

socially engage midlife widowers might
lower the risk of cognitive decline among
older men. While these studies focused
on marriages between women and men,
research is underway to explore the link
between cognitive health and marriage or
cohabitation in same-sex couples.

» Another study found that, for individuals
who experience divorce or widowhood
during midlife, finding a new partner
lowers risk of cognitive impairment as
older adults.

» Individuals who have both a large,
diverse, and interconnected social
network and a small, tight-knit, and
intimate group of close family and friends
have a lower risk of dementia. People
with these types of social networks

have both cognitively enriching and
supportive social interactions, which

are both associated with better brain
health. Adults between 60 and 79 years
who feel lonely three or more days a
week have a higher risk of developing
dementia within 10 years than those
who are lonely less often. The link was
especially strong for people with low

genetic risk for dementia. Measuring
loneliness, especially in individuals at
lower risk for Alzheimer’s disease, may be
important for early detection of dementia
and may help identify individuals who
would most benefit from interventions to
improve social connections.

Measuring loneliness, especially in
iIndividuals at lower risk for Alzheimer’s
disease, may be important for early
detection of dementia.

Personality traits can point to
future dementia risk.

In 2021, results from the NIA-led

and -funded Baltimore Longitudinal Study
of Aging linked certain personality traits
to dementia-related brain changes.
Among cognitively normal individuals,
people who scored higher on neuroticism
(a personality trait often associated with
anxiety, self-doubt, and depression) had
more amyloid and tau deposits in their
brain. Conscientiousness is associated
with being self-disciplined, responsible,
organized, and focused on achieving goals.
People with lower conscientiousness
scores also had more amyloid and tau,
suggesting that personality traits may

help protect against the neuropathology

of dementia before symptoms, such as
cognitive impairment, occur.
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Clinical Study
Recruitment Initiatives
to Enhance Diversity

NIH is currently funding more than 400 active
Alzheimer’s and related dementias prevention,
treatment, and caregiving clinical trials. Of these,
approximately 200 are testing interventions

for effective prevention and treatment of these
diseases, and others are testing dementia care
and caregiving interventions. To ensure that
findings will be relevant for all people, clinical
trials must include participants who reflect the
diversity of the U.S. population.
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CLINICAL STUDY RECRUITMENT INITIATIVES TO ENHANCE DIVERSITY

NIH continues to invest in initiatives to
support the recruitment of participants
from various races, ethnicities, genders,
ages, and socioeconomic statuses. These
investments — including grants for new
recruitment approaches, resources for
creating culturally sensitive recruitment
materials, and innovative tools to

monitor outreach and recruitment — are

QOutreach Pro is an integral part of NIA’s
efforts to implement the National Strateqy for
Recruitment and Participation in Alzheimer’s
and Related Dementias Clinical Research.

Together We Make
the Difference

National Strategy for Recruitment and
Participation in Alzheimer’s and Related
Dementias Clinical Research

RESEARCH SPOTLIGHT -

NIA study underscores that clinical trial data must be

representative of all communities.

helping scientists and clinicians better
reach groups that have been historically
underrepresented in biomedical research. In
addition, NIH is working to move beyond the
confines of large academic medical centers
to work more closely and directly with
communities on research into Alzheimer’s
and related dementias.

In 2021, an NIA-funded study found significant differences in the extent
to which sociodemographic, health, and genetic risk factors were linked
to cognitive and neuroimaging results for dementia based on the study
population. Researchers compared data from two other NIH-funded
studies: the clinic-based Alzheimer’s Disease Neuroimaging Initiative
(ADNI), whose participants are predominantly White, and the community-
based Atherosclerosis Risk in Communities (ARIC) study, which includes
Black and White participants. The findings reinforce that the results
identified in a single population cannot be assumed to represent the
population as a whole and that studies that include participants from
diverse backgrounds are critical to establishing a holistic understanding
of population and individual-level health outcomes.

lts recruitment resources include websites,
brochures, fact sheets, social media posts,
photos, videos, and motion graphics. These
materials incorporate culturally sensitive,
nationally tested messages, taglines,
concepts, and images that resonate within
specific communities.

NIA’'s new online tool can help
boost participation in dementia
clinical studies.

In 2021, NIA launched Qutreach Pro, a

tool that helps researchers, clinicians, and
local communities increase awareness of
and participation in clinical trials involving
Alzheimer’s and related dementias. Outreach
Pro provides resources to create customized
recruitment materials, in multiple languages,
for African American/Black, Hispanic/Latino,
and Asian American and Pacific Islander
potential study participants.
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CLINICAL STUDY RECRUITMENT INITIATIVES TO ENHANCE DIVERSITY

In 2021, NIA
began working
with all researchers
conducting
NIA-funded clinical
trials to enter
enrollment data
into CROMS

each month.

An NIA repository provides a
wealth of additional resources
for clinical trial recruitment.

NIA’'s Alzheimer’s & Dementia Outreach,
Recruitment, and Engagement Resources
(ADORE) is a repository of additional
resources for engagement, recruitment,
and retention of clinical trial participants.
Researchers can search for materials

by keyword, explore by tag, or review a
wide range of topics to find materials that
work best for their study. The repository
houses materials to help researchers plan
their recruitment strategies and engage
specific populations. ADORE also enables
researchers to share their recruitment
resources, helping to amplify the impact of
successful recruitment and retention tools.
In 2021, this tool was accessed nearly
30,000 times.

Monitoring clinical trial
enrollment will help address
challenges.

NIA’s Clinical Research Operations

& Management System (CROMS)

offers real-time tracking, reporting, and
management of clinical trial enrollment
data, study documents, and study
activities. In July 2021, NIA began working
with all researchers conducting NIA-
funded clinical trials to enter enrollment
data into CROMS each month. The ability
to closely monitor participant enrollment
data enables NIA staff to help researchers
address enrollment challenges promptly
and work toward improving the enrollment
of underrepresented communities in
dementia clinical trials. To date, every NIA-
funded trial as of July 2022 has an entry
record in CROMS.

NIH leads new recruitment
strategies to encourage clinical
trial participation.

In 2022, NIA released a Request for
Information (RFI) to learn more about using
community-based research networks to
promote the inclusion of underrepresented

populations in clinical research. The goal is
to extend beyond traditional academic and
medical research centers partly by working
with community-based clinicians, primary
care centers, assisted living facilities,

and other organizations to reach people
who could participate in studies focused
on Alzheimer’s and related dementias.

The majority of the RFI responses were
supportive of the need for consistent,
sustainable, and authentic community
engagement, including community-based
research networks, to increase diversity in
clinical trial participants and to overcome
some of the systemic and persistent
challenges, such as lack of trust and
resources, research logistic challenges, and
communication issues. With NIH funding,
the networks could play a significant role in
developing interventions that improve the
lives of all people living with dementia, their
caregivers, and their communities.
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* Dementia Care

and Caregiver Support
Studies

Alzheimer’s disease and related dementias
place a huge burden on families, caregivers,
and society. With NIH funding, researchers
continue to make progress in better
understanding the impact of these diseases,
addressing emerging support needs for
people living with dementia and their care
partners, and improving equity in health care
access for people living with these diseases.
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DEMENTIA CARE AND CAREGIVER SUPPORT STUDIES

A significant majority of older adults with
dementia and other health conditions still
engage in meaningful activities.

In 2021, a national survey of older adults not living in nursing
homes found that many older adults engage in meaningful
activities despite having dementia, depression, or a disability.
The survey showed that 74% of participants with dementia
regularly engage in meaningful activities, compared with

84% of participants without dementia. Fifty-six percent of
participants with a disability, 68% of those with depression,
and 35% with dementia, a disability, and depression reported
engaging in meaningful activities. Encouraging people who
have dementia to engage in activities they enjoy, such as
reading, socializing with others, or engaging in physical activity
such as walking may help improve their quality of life.

Emerging care delivery models may help
promote health equity.

Over the past year, NIH-funded study findings have shed
light on health disparities in dementia care and helped foster
concrete measures to promote health equity.

» Accountable Care Organizations (ACOs) are groups of
doctors, hospitals, and other health care providers who
come together voluntarily to give coordinated high-quality
care to the Medicare patients they serve. Policies that
make ACO-affiliated hospitals available to more people may
increase health equity in dementia care. Hospitals with ACO
affiliations have fewer preventable hospitalizations for people
with dementia, but Black individuals with Alzheimer’s are less
likely to receive care at such facilities than White individuals.

A national survey
showed that

4%

of participants with
dementia regularly engage
IN meaningful activities.

.—"f_‘ o
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DEMENTIA CARE AND CAREGIVER SUPPORT STUDIES

» Improving access to ACO-affiliated
hospitals in rural areas could help decrease
preventable emergency department visits
for dementia patients. Hospitals affiliated
with ACOs have a lower likelihood of
preventable emergency department visits
than those without an ACQO affiliation,
whether urban or rural. Because rural
areas frequently lack specialists who treat
cognitive impairment, people with dementia
living in rural areas generally make more
visits to an emergency department than
those living in urban areas. ACO models

of care coordination may help reduce this
rural/urban disparity.

» There is an ongoing effort to provide long-
term services and support for older adults
in home- and community-based settings
instead of in nursing homes. However,
the number of Black and Hispanic older
adults receiving nursing home care has
increased over the past 11 years, while
the number of White older adults in
nursing homes has declined. The authors
suggest that state Medicaid programs
could help fill gaps in funding to enable
more non-White older adults to receive
long-term care at home.

These studies suggest that innovative care
delivery and payment models can improve
care quality and prevent avoidable health
care utilization among high-need, high-cost,
and diverse populations with Alzheimer’s
and related dementias.

State Medicaid programs
could help fill gaps in funding
to enable more non-White
older adults to receive
long-term care at home.

RESEARCH SPOTLIGHT @

For people living with dementia, having a
family member available to help reduces
the need for paid care.

People with worsening
dementia increasingly
have trouble caring for
themselves and need
the support of one or
more caregivers. A 2021
NIA-funded study found
that women, Black
individuals, and people with lower incomes are more
likely to have adult children as unpaid caregivers than
men, White individuals, and those with higher incomes.
Having an adult child lowers the likelihood of a person
receiving care in a nursing home.

Men, White individuals, and those with higher incomes,
on the other hand, are more likely to have a spouse
available for unpaid care. The study provided national
estimates of the availability of family caregivers that may
help experts predict on a large scale whether people with
dementia will need paid care. These findings could help
determine policies for developing an equitable national
caregiving system that considers both paid and unpaid
care for people with dementia.

NIH Progress Report: Alzheimer’s Disease and Related Dementias Research | 38


https://pubmed.ncbi.nlm.nih.gov/33026671/
https://pubmed.ncbi.nlm.nih.gov/33026671/
https://pubmed.ncbi.nlm.nih.gov/33827107/
https://pubmed.ncbi.nlm.nih.gov/33827107/
https://pubmed.ncbi.nlm.nih.gov/33827107/
https://www.nia.nih.gov/news/family-member-availability-predicts-likelihood-unpaid-care-people-living-dementia
https://www.nia.nih.gov/news/family-member-availability-predicts-likelihood-unpaid-care-people-living-dementia

DEMENTIA CARE AND CAREGIVER SUPPORT STUDIES

RESEARCH SPOTLIGHT @

For older adults living with dementia, multiple
prescription medications may increase health risks.

In 2021, results from an NIA-funded study showed that nearly 14%
of older adults with dementia who do not live in nursing homes are
prescribed three or more medications affecting the central nervous
system, including the brain. Taking a combination of such drugs can
increase the risk of falling, breathing issues, and heart problems, and
can also affect thinking and memory. A separate NIA-funded study
of Midwest nursing home residents with dementia identified small
but statistically significant increases in antidepressant and opioid
prescriptions issued during the COVID-19 pandemic.

In both of these cases, better understanding how these medications are
used, their effects, and associated risks could help health care providers
and dementia patients make safer, more informed care decisions.

Difficulty managing medications
may be an early predictor of
dementia.

An NIH-funded 2021 study found that having
trouble managing medications may be a

risk factor for developing dementia. The
researchers compared data from people
diagnosed with Alzheimer’s or a related
dementia with data from those who were not.
They found that those who were eventually
diagnosed with Alzheimer’s were four times
more likely to have had trouble managing
their medications one to two years prior.

The findings suggest that older adults who
struggle with this daily task might need a
detailed cognitive screening even in the
absence of other dementia symptoms. This
approach is especially important for racial and
ethnic minorities, who are at higher risk of not
receiving a clinical diagnosis of dementia.

The COVID-19 pandemic has had
a considerable impact on dementia
patients and their caregivers.

The COVID-19 pandemic put enormous
economic, social, and psychological strains
on the health care system and society at
large. In the past year, these NIH-funded

studies revealed ways in which the early
stages of the pandemic affected people living
with dementia and their caregivers:

» Soon after the pandemic started, people
with cognitive impairment who were
over age 60 and lived alone experienced
significant distress, including fear,
confusion, loneliness, and yearning for
former social activities.

» In Virginia, almost 50% of caregivers for
people with dementia living in rural areas
felt exhausted and overwhelmed within two
weeks of the state’s stay-at-home order
going into effect. These caregivers also
expressed concerns about reductions in
the availability of care aides and support
from family and friends due to COVID-19.

These studies indicate that dementia
patients and their caregivers would likely
benefit from having expanded access to
home care aides and mental health services,
especially during times of increased
infectious disease risk and uncertainty.
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Research
Enterprise

NIH maintains momentum in Alzheimer’s
disease and related dementias discoveries
through a broad range of strategies and
policies aimed at continued advancement
of the research enterprise. The agency
invests in highly collaborative and innovative
research approaches, including resources
for sharing data and other knowledge, and
in leveraging the broad and varied strengths
of scientists from diverse backgrounds and
areas of expertise.
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New research models help scientists

PROGRAM SPOTLIGHT *{9:
better understand dementias.

NIH-funded science continues to make significant
strides in creating and improving upon research
models for studying dementia. For example:

NIA’s Alzheimer’s Disease Research Centers broaden and advance dementia
research nationwide.

ADRCs have been at the forefront of several
major advancements in Alzheimer’s and related
dementias research, including playing a major
role in developing a biological framework for
Alzheimer’s that defined the disease signatures
for researchers and clinicians. ADRC investigators

NIA-funded Alzheimer’s Disease Research Centers
(ADRCs) are a cornerstone of Alzheimer’s and related
dementias research in the United States. In the more
than 30 years since the ADRC program was initiated,
it has expanded to 33 centers covering diverse urban
and rural population centers across the U.S.

» Using an innovative technology that enables
scientists to turn skin cells back into stem cells and
further into neurons, scientists have been able to
develop “mini-brain” research models for studying
frontotemporal dementia (FTD). Through this
approach, scientists have discovered the sequence

of damaging events that causes brain cells to die
in people who have FTD. The new model was
developed from the voluntarily donated cells of
people who had a gene variant that raises the risk
of developing FTD.

» Innovative “disease-in-a-dish” models for
Alzheimer’s enable scientists to study the biology
of dementias in ways that more closely represent
the disorder in the human brain. These models
were created from cells voluntarily donated
by research study participants who either had
Alzheimer’s or no signs of the disease. The use of
these technologies can help us more accurately
model Alzheimer’s and other dementias in
isolated human cells and tissues before potential
treatments or therapies are ready for testing in
living humans.

I Siate With NIA-Designated Center(s)
B State With Exploratory Center
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also played a critical role in identifying and
describing the Alzheimer’s-like LATE disorder
(limbic-predominant age-related TDP-43
encephalopathy), the pathology of which has been
found to be responsible for many of the cases of
dementia previously assumed to be Alzheimer’s.

ADRC scientists openly share data, biological
samples, and other significant research resources
to support patients and their caregivers. Clinical
research conducted through the ADRCs helps
broaden research and education opportunities for
underrepresented communities, including African
Americans, Native Americans, and people who
live in rural areas.
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» A new approach to making patient-
derived neurons grows donated skin
cells from people with Alzheimer’s in the
laboratory and converts them directly into
neurons. These new brain cells (called
induced neurons) can help researchers
study Alzheimer’s in living cells.

» A new rhesus macaque model of
Alzheimer’s could be more useful
than existing animal models in finding
treatments for the disease. By introducing
an abnormal form of the human tau
protein into the brains of macaques,
researchers induced biological changes
that mirror the changes seen in people
who have Alzheimer’s.

» A new mouse model that produces a
form of the human beta-amyloid protein
is now available. These mice show age-
related changes in gene expression and
later develop cognitive impairment, as
seen in people with the disease. The
model will help scientists explore genetic,
environmental, and behavioral aspects
of Alzheimer’s, as well as test drug
candidates prior to clinical trials.

Three-dimensional clusters of brain cells grown in flasks.
Credit: Vaccarino Lab, Yale University

» Accelerating Medicines Partnership®
Program for Alzheimer’s Disease
(AMP® AD), a public-private partnership
focused on accelerating the development
of new diagnostic and treatment options.

Data sharing is key to advancing
dementia research.

NIH champions transparency and
accessibility in research and continues to
modernize and expand its data sharing
tools, resources, and policies. Through its
continued support of the AD Knowledge
Portal, NIH facilitates resource sharing
among scientists worldwide with the goal
of accelerating and diversifying Alzheimer’s
and related dementias drug discovery.
The portal houses data and analysis tools
assembled through the NIA Alzheimer’s

» Model Organism Development &
Evaluation for Late-Onset Alzheimer’s
Disease (MODEL-AD) Consortium,
through which scientists are developing
new animal models for Alzheimer’s based
on human data.

» TaRget Enablement to Accelerate
Therapy Development for AD (TREAT-AD)

Consortium, focused on speeding up and
diversifying the Alzheimer’s and related
dementias drug development pipeline.

Disease Translational Research Program,
and hosts the:

» Agora portal, which provides researchers
with access to data on whether a specific
gene is linked to Alzheimer’s and related
dementias. Researchers can also access
information on more than 600 potential
drug targets for these diseases.
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https://www.model-ad.org/
https://treatad.org/
https://treatad.org/
https://treatad.org/
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https://agora.adknowledgeportal.org/genes
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As of May 2022, the AD Knowledge Portal ~ NIH standardizes sample and data PROGRAM SPOTLIGHT @
houses data from eight NIA-supported collection to drive collaborative
programs, which have a total of 57 dementia research.

individual projects contributed by 430
researchers from 82 research institutions.
The data from the portal are being widely
used by global researchers from academia
and industry, and have led to numerous
new findings on Alzheimer’s and related
dementias and on brain aging in general.
One example is how certain types of blood
lipids play a role in influencing Alzheimer’s
risk. Findings from these and other studies
have been published in more than 1,400
articles, demonstrating the portal’s role as a

Biobanking provides crucial resources to dementia
Consistency in sample and data collection researchers.

is vital for the continued success of
collaborative dementia research. In 2021,
NIH funded new research to establish and
use uniform participant selection and data
collection methods across multiple sites,
including:

» The Study to Uncover Pathways to
Exceptional Cognitive Resilience in Aging
(SUPERAQing), which establishes networks
of researchers to collect data on older

vital resource for advancing discoveries. adults with superior cognitive performance. The National Centralized Repository for Alzheimer’s Disease and
» The Resilience/Resistance to Alzheimer’s Related Dementias (NCRAD) is one of the largest biorepositories in
Disease in Centenarians and Offspring the field and an NIA-supported resource that enables scientists to
(RADCO) study, which examines the access data and more than 1 million biological samples for dementia
genetic factors that protect people from research. Currently, NCRAD includes samples from more than 92,000
developing symptoms of dementia even participants and 45 NIA-funded studies. NCRAD supports state-of-
at advanced ages. the-art genome and genotyping arrays for samples in several new

studies. It provides researchers with materials, protocols, and training
to standardize sample collection.
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https://www.nia.nih.gov/news/blood-lipids-involved-protective-effect-alzheimers-disease-gene-suggest-new-targets-prevention
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https://grants.nih.gov/grants/guide/rfa-files/RFA-AG-21-015.html
https://reporter.nih.gov/search/92B34CQ34E-fO_LmtTpWnw/project-details/10276525
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https://reporter.nih.gov/search/92B34CQ34E-fO_LmtTpWnw/project-details/10276525
https://reporter.nih.gov/search/4L8rG5xPG0uybLLZHFK4zg/project-details/10276389
https://reporter.nih.gov/search/4L8rG5xPG0uybLLZHFK4zg/project-details/10276389
https://reporter.nih.gov/search/4L8rG5xPG0uybLLZHFK4zg/project-details/10276389
https://www.ncrad.org/
https://www.ncrad.org/
https://www.nia.nih.gov/research/blog/2021/03/ncrad-increasing-infrastructure-alzheimers-disease-researchers
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A new NIH intramural dementia research center is accelerating a broad range of scientific discovery.

NIH established the Center for Alzheimer’s

and Related Dementias (CARD) in 2020 to
CARD SUppOFtS initiate, accelerate, and support research  FEFEE NG I
the |arg eSt—ever to improve the prevention and treatment

of dementias. In 2021, CARD researchers

geﬂOme eﬂg | ﬂeel’i ﬂg announced a strategy to study more than

————————

' 100 genetic variants linked to dementias.
prOJeCt fOr human Led by NIA and NINDS, CARD brings
ind Uced p| U ri potent together researchers from NIH and other ¥ 4
government agencies academia. and Newly launched intramural Roy Blunt Center for Alzheimer’s
-t | | , , T o , Disease and Related Dementias Research Building.
Stem cells. industry, with an emphasis on innovation

and collaboration across various fields

of dementia research. In 2022, CARD
laboratories were relocated to the new Roy
Blunt Center for Alzheimer’s Disease and
Related Dementias Research building on the
NIH main campus in Bethesda, Maryland.

iIPSC Neurodegenerative Disease Initiative,
or the INDI project. Recently the iNDI project
launched a new online portal for scientists
to access a catalog of neurodegenerative
disease human iPSC lines. The portal is

a powerful research catalyst and contains
CARD supyports the largest-ever genome more than 100 variants associated with
engineering project for human induced Alzheimer’s and related dementias across
pluripotent stem cells (IPSCs), known as the 73 genes.

Sensory Neurons developed from stem cells. Credit: NCCIH/NIH
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Training and early career development programs spark
a sustained interest in dementia research.

NIH is dedicated to developing the

biomedical research workforce through

training and career development
opportunities for students, early
career scientists, and clinician-
researchers. In FY 2021 and 2022,
NIA directly supported nearly 800
trainees pursuing Alzheimer’s disease
research, many with funds targeted
to increase workforce diversity. An
NIA analysis of 2015-2018 data found
that 29% of Alzheimer’s and related
dementias grant awardees were new
investigators, and 38% were new

to the field of Alzheimer’s research,
indicating the field is growing.

» NIA's Summer Trainee in Aging
Research Program and NINDS’
Summer Internship Program, both
part of the broader NIH Summer
Internship Program in Biomedical
Research, offer unique opportunities

for high school, college, graduate,
and medical students to obtain
hands-on experience in scientific

research.

» The Butler-Williams Scholars
Program provides opportunities
for junior faculty and researchers
new to the field of aging to gain
insights into aging research. This
long-standing annual event includes
lectures, seminars, and small group
discussions on aging research design
and studies on aging in ethnic and
racial minority populations.

NIA’s small business funding
bolsters Alzheimer’s and related
dementias research.

Through its Small Business Research
Program, NIA provides grants to small
businesses for the development of new
ways to prevent, detect, or treat Alzheimer’s
and related dementias. These funds
support innovative early-stage research and
development for products, interventions,
tools, and technology that can be made
commercially available.

In 2021, NIA published a paper highlighting
the impact of its small business funding.
To date, NIA has invested $280 million
and issued more than 600 grants to
support more than 230 small businesses.
Companies receiving these grants

have developed, among many other
accomplishments, medical alert systems
that detect falls, blood tests to help
diagnose Alzheimer’s, and a promising
Alzheimer’s drug that is currently
undergoing clinical trials.

NIH initiatives help strengthen
the dementia research
workforce.

NIH recognizes that a vibrant, diverse
workforce of scientists and clinicians

plays a vital role in advancing dementia
research. Through its Scientific WWorkforce
Diversity Programs, NIA provides training
opportunities for researchers from all racial,
ethnic, and cultural backgrounds, both
within NIH and beyond. In 2021, NIA and
NINDS, along with other NIH Institutes and
Centers, issued a funding opportunity to
support researchers who want to re-enter
the biomedical research workforce after life
events have placed their research careers
on hold.

Also in 2021, NINDS issued 15 supplements
to existing grants to support new and
talented independent researchers from
diverse backgrounds conducting Alzheimer’s
and related dementias research. NINDS

also published a funding announcement to
support Institutional AD/ADRD Research
Training Program awards to enhance the
depth and breadth of training across the
spectrum of dementia research.
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https://grants.nih.gov/grants/guide/pa-files/PAR-22-021.html
https://grants.nih.gov/grants/guide/pa-files/PAR-22-021.html
https://pubmed.ncbi.nlm.nih.gov/32556269/
https://www.nia.nih.gov/nia-summer-internship
https://www.nia.nih.gov/nia-summer-internship
https://research.ninds.nih.gov/ninds-summer-internship-program-sip
https://www.training.nih.gov/programs/sip
https://www.training.nih.gov/programs/sip
https://www.training.nih.gov/programs/sip
https://www.nia.nih.gov/research/blog/2022/02/students-add-some-sizzle-your-science-skills-summer-star
https://www.nia.nih.gov/research/blog/2022/02/students-add-some-sizzle-your-science-skills-summer-star
https://www.nia.nih.gov/research/osp/butler-williams-scholars-program
https://www.nia.nih.gov/research/osp/butler-williams-scholars-program
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NIH’s annual Alzheimer’s and related dementias research summits map dementia
research initiatives.

To advance the national strategy for The 2021 NIA Alzheimer’s Research best for that individual. Participants
dementia research, NIH gathers input Summit was held virtually April 19-22. also discussed the need for expanded
through annual research summits. Hosted =~ Presenters showcased advances in dementia research resources and

by NIA and NINDS, the summits provide a  dementia research, identifying gaps and diversity in clinical trials and encouraged
platform for experts in the field to present ~ opportunities including those relevant to collaboration among researchers to

and discuss the most meritorious ideas and ~ Precision medicine. Precision medicine is accelerate the pace of new discoveries.
advancements in Alzheimer’s and related an approach that considers the genetics, A draft summary outlining the gaps and
dementias research. Through the summits,  €nvironment, and lifestyle of a person to opportunities identified at this summit is

NIH solicits input from the broader scientific ~ determine the intervention that could work — now available on the NIA website.
community, people living with dementia
and their care partners, members of the

advocacy community, and policymakers. Presenters showcased advances in
Summit outcomes help inform the National " : £
Plan annual updates and new or revised dementla researCh’ Ideﬂ’[lfylﬂg gaps

Research Implementation Milestones. aﬂd Opportunr“es |nC|Ud|ﬂg those
relevant to precision medicine.
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The 2022 NINDS Alzheimer’s bring together individuals with a variety of backgrounds to identify evidence-based
Disease-Related Dementias Summit programs, strategies, approaches, and other research that can be used to improve the
was held virtually March 22-23. care, services, and supports of persons with dementia and their caregivers.

This summit addressed research
priorities for Alzheimer’s disease-
related dementias. Researchers
presented insights into the biological

Beyond the annual research summits, NIH also gathers community input by hosting
smaller workshops and scientific gatherings and through participation in workshops
and conferences organized by other institutions across the United States and globally.

ALZHEIMER'S DISEASE-RELATED . o S Additionally, reports commissioned by NIA from the
DEMENTIAS mechanisms that cause these types of CONSENSUS STUDY REPORT : : : . , -
el SRR Gerrentias as well as dementias with National Academies of Science, Engineering, and Medicine
SUMMIT 2022 N T NASEM) have proven extremely valuable in identifyin
mixed pathologies, new biomarkers DEMENTIA IN AMERICA | | ) P y ying

A Decadal Survey of the Behavioral and Social Sciences

aging and Alzheimer’s research gaps and informing future
directions. Relevant NASEM projects have included

a review of the evidence on interventions to prevent
cognitive decline and dementia and an analysis of the
evidence on dementia care and careqiving interventions,
as well as a decadal survey (conducted every 10 years)
focusing on developing a research agenda in the
behavioral and social sciences.

to facilitate early diagnosis, promising new treatments for these diseases, and the
impact of COVID-19 on dementia risk and outcomes. Speakers also discussed
broader concepts in biomedical research, including health equity and diversifying
the dementia research workforce. The summit report, which includes 52 new and
refined Research Implementation Milestones, is available on the NINDS website.

The 2023 National Research Summit on Care, Services, and Supports for Persons
Living with Dementia and Their Care Partners/Caregivers will be held virtually on
March 20-22, 2023. A follow-on to the 2020 summit, this upcoming event will
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Real-World
Applications

A crucial step in the research process is
ensuring that proven interventions move as
efficiently as possible into real-world practices
to ultimately improve public health. NIH funds
and conducts research In this area and also
leads robust communications and outreach
programs to ensure that Alzheimer’s and
related dementias research discoveries are
widely shared with the broader scientific
community and the public.
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REAL-WORLD APPLICATIONS

PROGRAM SPOTLIGHT @ NIH funds studies to promote the may be crucial for development of effective
widespread use of evidence- and scalable behavioral interventions as

based interventions. they progress through different stages of
research. The model outlines six stages
of intervention development research

An NIH-funded consortium accelerates science

advances into practice. In 2022, NIH announced a funding

opportunity to support research studies,

In 2017, NINDS, in collaboration with including clinical trials, that examine the addressing basic research relevant to

NIA, established the Consortium barriers to effective translational research the intervention; intervention creation,

for Detecting Cognitive Impairment, and dissemination of evidence-based adaptation, and pilot testing (including the
Including Dementia (DetectCID) to interventions. This includes NIA-supported  Creation, adaptation, and pilot testing of
develop, validate, and implement studies on Alzheimer's and related dementias. 2" Nécessary procedures 1o train people
effective screening tools to help The funded research wil also offer solutions to !N NOW to deliver the intervention correctly);
primary care providers diagnose ensure that all — including underrepresented  traditional efficacy testing in controlled
cognitive impairment and dementia. communities — have the same level of access  "€S8&rch and community settings;

efficacy testing with real-world providers;
effectiveness testing under natural, real-

In 2022, researchers from DetectCID published their insights on to therapies and other treatment approaches.

successful translational research, emphasizing the following points: The NIH Stage Model world conditions: and the development
» The importance of engaging primary care teams in research helps structure behavioral of strategies to promote widespread
» The need to empower primary care teams to effectively diagnose intervention research. implementation and dissemination.
cognitive disorders and provide ongoing care and support Many behavioral interventions that are In 2021, NIA announced funding
» The need to integrate newly developed screening tests with electronic tested in studies, even those that seem to opportunities, rooted in the NIH Stage
health records be very effective, are never disseminated. Model, to support research and clinical
This is because of a combination of trials for dementia care and ways to

» The importance of ensuring that detection approaches address the

needs of diverse populations factors, including challenges in moving ensure that effective interventions can
from research to community settings, be used widely in the community or in
With DetectCID now in its second phase, consortium research teams are additional research needed into why health systems. Studies funded under this
validating their diagnostic tools in a larger number of research participants and how the intervention works, and an opportunity are helping to create and test
and aim to recruit at least 50% of participants from racial and ethnic increased focus on scalability in the initial interventions that address the care needs
minority groups. intervention design. The NIH Stage Model  and promote the well-being of people living
is a framework designed to address this with Alzheimer’s and related dementias, and

issue, defining the research activities that their caregivers.
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REAL-WORLD APPLICATIONS

NIH delivers evidence-
based health information
on Alzheimer’s and related
dementias.

NIH directly supports dissemination
initiatives to provide science-based
dementia information that is understandable
and actionable. NIA's Alzheimer’s and
related Dementias Education and Referral
Center reached people with current,
comprehensive, and evidence-based health
information on Alzheimer’s and related
dementias in both English and Spanish. NIA
also regularly publishes research highlights,
which are plain language summaries of
research funded or conducted by the
institute. Likewise, NINDS provides health
information for the public and summaries of
important science advances.

In 2022, NIA hosted a virtual workshop

to discuss opportunities and strategies to
leverage social networks to disseminate
interventions. Workshop attendees focused
on methods to encourage behavioral
change to promote healthy aging, prevent
or slow down the symptoms of Alzheimer’s
and related dementias, and provide support
for caregivers.

The IMPACT Collaboratory
offers growing support for real-
world dementia care innovators.

One of the biggest challenges to helping
people living with Alzheimer’s and their
care partners is identifying and delivering
effective innovations in real-world situations
and health care settings. The IMbedded
Pragmatic Alzheimer’s Clinical Trials
(IMPACT) Collaboratory, a fast-evolving
NIA-funded program, supports embedded
pragmatic (real-world) clinical trials to
catalyze improvements in dementia care.
NIA leveraged the network to study this
vulnerable population during the COVID-19
pandemic. One study found that nursing
home residents with moderate or severe
cognitive impairment who had COVID-19
were twice as likely to die as those with

no or mild cognitive impairment. Another
study tested an intervention to increase
COVID-19 vaccination among nursing
home residents and staff.

PROGRAM SPOTLIGHT @

A NINDS initiative raises awareness of dementia

risk factors.

YOU HAVE 4

minl

DON'T RISK LOSING
IT TO HIGH
BLOOD PRESSURE.

TAKE CHARGE
OF YOUR HEALTH

MindYour Risks G ===~
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First launched in 2015, the NINDS Mind Your
Risks® campaign is designed to educate the
public on the importance of controlling blood
pressure, especially during midlife, to help lower
the risk of stroke and dementia later in life. The
campaign encourages behavior and lifestyle
modifications such as healthy eating, exercising,
quitting smoking, and talking to a health care
provider to help develop a blood pressure
management plan.

In 2021, NINDS relaunched the Mind Your Risks®
campaign to focus on Black men ages 28 to 45,
who have a greater risk of high blood pressure.
The campaign’s updated website includes
engaging social media content, downloadable
flyers, an educational video, a discussion guide
for medical appointments, and information

for health care professionals. Moving forward,
NINDS aims to strengthen its partnerships with
community organizations and other federal and
nonfederal stakeholders through this campaign to
boost the impact of the messaging.


https://www.nia.nih.gov/health/about-adear-center
https://www.nia.nih.gov/health/about-adear-center
https://www.nia.nih.gov/health/about-adear-center
https://www.nia.nih.gov/health/alzheimers
https://www.nia.nih.gov/espanol/alzheimer
https://www.nia.nih.gov/news/research-highlights
https://www.ninds.nih.gov/health-information
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https://www.mindyourrisks.nih.gov/
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https://www.youtube.com/watch?v=mJi9srnvI3Q

Looking Forward

Over the past year, NIH has conducted and
funded remarkable Alzheimer’s and related
dementias research that is bringing us
closer to effective prevention, diagnostics,
treatments, and improved care for the
people living with these conditions, along
with better support for care partners.

This momentum continues. Discoveries

with real-world applications are on the near
horizon, and in the not-too-distant future, we
expect to see:

» Improved, less invasive diagnostic tests
— including blood tests for Alzheimer’s
and related dementias — that will facilitate
Alzheimer’s and related dementias
screening years before symptoms appear.

» Advances in health equity that will enable
us to better understand the unique
causes, risk factors, and efficacy of
interventions for Alzheimer’s and related
dementias in different populations.

» Further collaborations between NIH
and the private sector to accelerate the
development of new FDA-approved
treatment options that, combined with
early diagnosis, will prevent or slow the
development of symptoms.

» Advances in precision medicine —
delivering to people the right medicine in
the right place at the right time — which
will play a major role in treatment and
prevention of Alzheimer’s and related
dementias.

» Discovery of more factors that contribute
to dementia, such as inflammation or
changes in our microbiome, the microbes
that live in and on our bodies.

» New research that further explores the
impact of behavior and lifestyle changes,
such as controlling high blood pressure
and exercising regularly, to help lower the
risk or delay symptoms of Alzheimer’s
and related dementias.

With continued federal support and
collaboration among dementia researchers,
clinicians, people living with dementia, and
their care partners and families, the future
holds hope and promise.
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