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Disease—Related Dementias Conference

ABSTRACT

The National Alzheimer's Project Act, signed into law in 2011, mandates a National Plan to Address
Alzheimer's Disease that is updated annually. In the Plan, the term Alzheimer disease includes not
only Alzheimer disease (AD) proper, but also several specified related dementias, namely, fronto-
temporal, Lewy body, vascular, and mixed dementia. In response to a specific action item in the
2012 National Plan, the National Institute of Neurological Disorders and Stroke, in collaboration
with the National Institute on Aging, convened panels of experts and conducted a 2-day public
conference to develop research priorities and timelines for addressing Alzheimer disease-related
dementias (ADRD) in 5 topic areas: multiple etiology dementias, health disparities, Lewy body
dementias including dementia with Lewy bodies and Parkinson disease dementia, frontotemporal
dementia and related tauopathies, and vascular contributions to ADRD. By design, the product was
up to 8 prioritized research recommendations in each topic area including estimated timelines from
when work on a recommendation is started to completion or to full implementation of an ongoing
activity, and recognition of shared research themes across recommendations. These included
increased education and training of both researchers and health care professionals, addressing
health disparities, fundamental neurobiology research, advanced diagnostics, collaborative biosam-
ple repositories, and a focus on developing effective interventions to prevent or treat ADRD by the
year 2025 as targeted by the National Plan. Neurology® 2014;83:851-860

GLOSSARY

AD = Alzheimer disease; ADRD = Alzheimer disease-related dementias; DLB = dementia with Lewy bodies; FTD = fron-
totemporal degeneration; LBD = Lewy body dementia; NAPA = National Alzheimer's Project Act; NIA = National Institute on
Aging; NINDS = National Institute of Neurological Disorders and Stroke; PD = Parkinson disease; PDD = Parkinson disease
dementia; VaD = vascular dementia; VCI = vascular cognitive impairment.

Dementia is a syndrome, an overlapping constellation of signs and symptoms of impaired cogni-
tion caused by multiple disorders, which often can be difficult to distinguish clinically." While
Alzheimer disease proper, referred to as AD here, is the most common cause of dementia in older
adults, in this group of individuals, AD frequently coexists with other diseases that may contribute
to dementia (termed multiple etiology dementia) resulting in, for example, “AD plus Lewy body
dementia (LBD)” or, most frequently, “AD plus vascular cognitive impairment (VCI)/vascular
dementia (VaD),” although LBD and VCI/VaD can lead to dementia in the absence of AD.>?
Moreover, although AD is the major cause of dementia in the elderly, this is not the case during
middle age when frontotemporal degeneration (FI'D) has a similar incidence and prevalence as
AD.*¢ The situation is further complicated by the fact that the current evidence base for molec-
ular and cellular mechanisms underlying some of these diseases is limited, with the existing data
derived overwhelmingly from those of European ancestry.

From the Department of Pathology (T.J.M.), University of Washington, Seattle; National Institute of Neurological Disorders and Stroke (W.J.K., D.B.,
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Neurology, Massachusetts General Hospital, Harvard Medical School, Boston, MA; Neurodegenerative Diseases DHT at Eli Lilly and Company
(M.L.H.), Lilly Research Center, Windlesham, UK; Department of Neurology (D.S.K.), Mayo Clinic Rochester, MN; Taub Institute for Research on
Alzheimer’s Disease and the Aging Brain (J.J.M., K.S.M.), Columbia University Medical Center, New York; Columbia University (J.J.M., K.S.M.),
College of Physicians and Surgeons, New York, NY; University of California San Francisco Memory and Aging Center (B.L.M., W.W.S.); National
Institute on Aging (C.H.P., N.B.S.), Bethesda, MD; and Zilhka Neurogenetic Institute (B.V.Z.), Center for Neurodegeneration and Regeneration and
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The diseases that make up these AD-related
dementias (ADRD) are typically chronic dis-
eases. While this may seem obvious, the signif-
icance of this point is that clinical expression of
chronic diseases develops over time with stages
that occur before full clinical manifestation
(in this case dementia) including partial clinical
expression (prodrome) or even an apparent lack
of signs and symptoms (latency)."””"* The com-
plexity of the dementia syndrome represents a
serious challenge to accurate diagnosis, often
exceeds the expertise of general practitioners,
and is on track to far exceed the capacity of
our nation’s specialist workforce unless appropri-
ate steps are taken soon. Complementary to
accurate diagnosis in individuals from disparate
populations is the essential need to discover safe
and effective interventions that target the full
spectrum of this syndrome to prevent, delay
onset, slow progression, or treat cognitive impair-
ment.!" Knowledge of the molecular mecha-
nisms underlying ADRD remains incomplete,
especially their potential interaction, and these
gaps in our knowledge about fundamental neur-
obiology are a major barrier to the development
of experimental models that are representative of
human disease and fuel therapeutic discovery.

The National Alzheimer’s Project Act
(NAPA) that was signed into law in 2011
by President Obama represents the culmina-
tion of a number of efforts, including the Con-
gressional Task Force on Alzheimer’s Disease
(founded in 1999), the Alzheimer’s Study
Group (founded in 2007), and coordinated ef-
forts from not-for-profit groups. NAPA man-
dates an integrated National Plan to Address
Alzheimer’s Disease that is updated annu-
ally.'>'3 This Plan specifically addressed ADRD
with the following statement in 2012: “In this
plan, the term ‘Alzheimer’s disease,” or AD,
refers to Alzheimer’s disease and related demen-
tias, consistent with the approach Congress
used in NAPA. Related dementias include fron-
totemporal, Lewy body, mixed, and vascular
dementia. It is often difficult to distinguish
between Alzheimer’s disease and other demen-
tias in terms of clinical presentation and diag-
nosis. Some of the basic neurodegenerative
processes have common pathways. People with
dementia and their families face similar chal-
lenges in finding appropriate and necessary
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medical and supportive care.” The Plan, there-
fore, has high significance for stroke and several
neurodegenerative disorders in addition to AD:
dementia with Lewy bodies, Parkinson disease
(PD) with dementia, VaD, and FTD.

The National Plan to Address Alzheimer’s
Disease is organized into 5 goals with corre-
sponding strategies. One of these is to “identify
research priorities and milestones” and includes
a call to “convene a scientific workshop on other
dementias in 2013.” This workshop comple-
ments the National Institute on Aging (NIA)
Alzheimer’s Disease Research Summit 2012: Path
to Treatment and Prevention held on May 14
and 15, 2012. In response to this charge, the
National Institute of Neurological Disorders
and Stroke (NINDS), in collaboration with
the NIA, convened panels of experts and con-
ducted a 2-day public conference, Alzheimer’s
Disease—Related Dementias (ADRD): Research
Challenges and Opportunities, on May 1 and 2,
2013. Herein, we communicate the outcome of
that conference and its recommendations to the
community of investigators, funding organiza-
tions, policy-makers, patients, caregivers, and
other interested parties.

METHODS The overall process was organized into preconfer-

ence, conference, and postconference activities.

Preconference. Preconference efforts began in the fall of 2012
when the ADRD Steering Committee (Drs. Ronald Petersen,
David Holtzman, Neil Buckholtz, and Sharon Hesterlee) and
NIH members of the Organizing Committee assembled 5 commit-
tees of international experts focused on the 5 topic areas: (1) mul-
tiple etiology dementias and their diagnostic challenges; (2) health
disparities; (3) LBD including dementia with Lewy bodies (DLB)
and PD dementia (PDD); (4) FTD and related tauopathies; and
(5) vascular contributions to dementia. The decision process that
led to these 5 areas, and the creation of corresponding committees
for each, was driven by the 2012 National Plan’s guidance on
related dementias. Because it was not possible for the ADRD
2013 conference to cover the full spectrum of dementias, it was
decided that those named in the Plan, FTD, LBD, and vascular,
would be covered in disease-specific sessions. Mixed dementias,
which we refer o as multiple etiology dementia, are also named in
the Plan, affording the opportunity for a session to address cross-
cutting themes that could touch on, for example, diagnostic issues
related to all dementias. Health disparities, also prioritized in the
National Plan, were selected for their significance across all ADRD.

Each of the 5 topic areas had a committee of 8 to 18 members
(appendix e-1 on the Neurology® Web site at Neurology.org) that
was tasked with developing a prioritized list of up to 8 research
recommendations and an approximate timeline to completion or
full implementation for an ongoing activity for each recommenda-
ton. Each committee met a number of times by teleconference
between December 2012 and May 2013 to develop and revise draft

recommendations for consideration at the conference. In addition to
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these calls, monthly executive oversight calls were held that included
the Steering Committee, the Scientific Chair, cochairs of the
5 committees, and NIH members of the Organizing Committee.

The resulting format of prioritized research recommendations
differed somewhat among the 5 topic areas. The decision to allow
this was deliberate, and had the goal of not unnecessarily constrain-
ing optimal prioritization within each topic area. Timelines were
made uniform across topic areas (1-3 years, 3—7 years, 7—10 years,
or >10 years) and reflect time from the start of work to completion
or achieving fully operational status of the recommendation.

The conference was broadly advertised to the scientific com-
munity, government agencies, nongovernmental organizations,
and the public. The conference’s abridged agenda was available
online to meeting registrants in April 2013, and a paper copy of
the drafted proposed recommendations was distributed to all

conference attendees on the morning of May 1, 2013.

Conference. The ADRD Conference was held on May 1 and 2,
2013, in Natcher Auditorium on the NIH campus. There were
567 registrants, of which 322 individuals joined in person; in addi-
tion, more than 200 people joined online. The goal of the conference
was to solicit input and feedback on the proposed recommendations
and timelines by engaging the audience in a discussion of the ratio-
nale for each recommendation, its priority level, and anticipated
timeline. There were 5 sessions covering the 5 topic areas, which were
led by the cochairs for that committee. The conference concluded

with a public discussion section open to all attendees.

Postconference. Postconference work to prepare the final report
included several conference calls among the committees to refine the
content, prioritization, and proposed timelines for the research rec-
ommendations. The final research recommendations (appendix e-2)
were presented to the National Advisory Neurological Disorders and
Stroke Council and approved on September 12, 2013. They were
presented to the NAPA Advisory Council meeting on Alzheimer’s
Research, Care, and Services on December 2, 2013. The Research
Subcommittee of the Advisory Council on Alzheimer’s Research,
Care, and Services recommended at the February 3, 2014, NAPA
Council meeting that, based on the recommendations of the 2013
ADRD Research Workshop, interim milestones for achieving spe-
cific research goals for the study of AD-related disorders should be
explicitly added to the National Plan.

RESULTS The product was the prioritized research
recommendations, estimated timelines, and a sum-
mary of shared themes.

Prioritized research recommendations. Research recom-
mendations are presented by topic area, focus areas
within topic areas, and prioritization within each topic
and focus area in this section, and by timeline in the
next section. The language used in the recommenda-
tions represents the final consensus agreed to by each
committee. Detailed discussion points for the top pri-
ority recommendations are summarized here to illus-
trate the scope of the discussions. Discussion points
for all recommendations are provided in appendix e-2.

tias. Focus areas chosen were

M; /. 'rl 120/, gy p)
Differential Diagnosis and Epidemiology with 3 recom-
mendations for each (table 1). The top priority Differ-
ential Diagnosis recommendation is to develop clinical
algorithms for detection of prototypical neurodegenera-
tive dementias and VCI in primary care, general neu-
rology, and general psychiatry outpatient settings, and
clinical algorithms for referral to specialists in appropri-
ate cases that also might involve consultations using
novel technologies. Advances have occurred in the def-
inition of clinically important features that distinguish
the dementia of AD from VCI, LBD, behavioral variant
FID, primary progressive aphasia, normal pressure
hydrocephalus, and prion disease, as well as other rapidly
progressive dementias and syndromes with multiple
neurodegenerative and vascular elements. There is a
pressing need to translate new advances in diagnoses
and care to where cognitive disorders present. Detection
of the prototypical presentations by first-line clinicians
must be emphasized, and new approaches to diagnosis
of cognitive disorders in primary care should be pursued
and evaluated using rigorous criteria for effectiveness.
The consensus of the panel is that there is currently a
critical shortage of cognitive specialists and researchers,'*
and that it is imperative to support high-quality clinical
research training programs that attract physicians and
nonphysician researchers in geriatrics, behavioral neurol-
ogy, and geriatric psychiatry. The top priority Epidemi-

ology recommendation is to conduct population-based

[ Table 1 Topic area 1: Research recommendations for multiple etiology dementias ]
Focus area Priority Recommendation
Differential 1 Develop clinical algorithms for detection of prototypical neurodegenerative dementias and vascular
diagnosis cognitive impairment in primary care, general neurology, and general psychiatry outpatient settings;
and clinical algorithms for referral to specialists in appropriate cases that also might involve
consultations using novel technologies
2 Develop imaging and fluid biomarker algorithms to detect prototypical vs atypical dementias and
expand their accessibility in primary care settings
B Develop clinical, imaging, and fluid biomarker algorithms for the rapidly progressive and potentially
treatable dementias to enable recognition and referral to specialists
Epidemiology 1 Conduct population-based studies of dementia prevalence and incidence in diverse ethnic groups and
age ranges using imaging and fluid biomarkers
2 Develop registries for enumerating and characterizing less common dementias, dementias in younger
persons, rapidly progressive dementias, and potentially treatable dementias
3 Expand and broaden the accessibility of neuropathology services to cases of cognitive impairment

and dementia outside of research centers. Link neuropathologic findings to development of clinical
algorithms and biomarkers
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studies of dementia prevalence and incidence in diverse
ethnic groups and age ranges using imaging and fluid
biomarkers. Almost all of the currently available esti-
mates of incidence and prevalence of discases that cause
dementia have utilized the single diagnosis model for
reporting results. Future studies should develop the
capability of reporting prevalence and incidence in terms
of multiple etiology, utilize currently available imaging
and fluid biomarker assessments to allow more refined
and complete assessments of etiology(ies), and serve as
test-beds for identification and validation of new bio-
markers. These studies must involve diverse ethnic
groups because of potential differences in risk factors
for dementia and in response to therapies.

Health disparities. Focus areas chosen were Recruit-
ment and Advancing Treatment and Prevention Strategies,
with 4 recommendations for each (table 2). The top
priority Recruitment recommendation is to initiate and
leverage ongoing longitudinal community-based cohort
studies of incident dementia in diverse populations
incorporating imaging, fluid biomarkers, and autopsy.
This would include the following; enrolling people with-
out dementia at baseline; using community-based rather
than clinic-based recruitment strategies; including in-
dividuals representing demographic diversity; and
assessing a wide range of risk factors including via
cutting-edge imaging and fluid biomarkers (both blood
and CSF) and autopsy when possible. The top priority
Advancing Treatment and Prevention Strategies recom-
mendation is to enhance the design of all vascular
health intervention trials to improve their application
to diverse populations. Evidence exists that vascular
health is critical to delaying onset of dementia, poten-
tially not only VCI/VaD but also LBD and AD, and
may be different across diverse populations. Interven-
tion trials for cardiovascular and stroke outcomes could

provide valuable secondary evidence on prevention of

dementia, if high-quality standardized cognitive out-
comes are included.

LBD: DLB and PDD. The LBD panel prioritized
their focus areas as well, with 2 recommendations
for each (table 3). The top priority focus, Establish
Longitudinal Cohorts with Common Measures, Culmi-
nating in Autopsy Studies, prioritizes initiating clinical
trials for DLB and PDD using existing and newly
developed symptomatic therapies that address key
symptoms affecting patient function and caregjver bur-
den. The aim is to engage existing clinical networks and
to establish new ones, including movement disorders
specialists, behavioral neurologists, psychiatrists, and
sleep disorder specialists, to use well-characterized co-
horts of DLB and PDD for treatment trials with current
Food and Drug Administration—approved drugs. Also
recommended are efforts to capitalize on existing longi-
tudinal cohorts studying late-life dementia disorders,
such as Alzheimer’s Disease Neuroimaging Inidative,
by enriching the population with individuals with
potential early manifestations of DLB. Although the
majority of patients with PD will eventually develop
dementia, the time from the onset of motor symptoms
to dementia varies markedly. Very few prospective bio-
marker studies exist. Such biomarkers may provide
insight into the mechanisms leading to cognitive decline
in PD and thus represent future therapeutic markers.
The next focus, Discover Disease Mechanisms Through
Brain Mapping and Genetics, priotitizes using well-
defined autopsy cohorts with DLB or PDD to sys-
tematically map disease-specific changes in the brain,
spinal cord, and peripheral autonomic nervous system
with state-of-the-art methods to identify underlying dis-
ease mechanisms for future biomarker and therapeutic
approaches. Data generated in this mapping initiative
should be incorporated into an open-access database
that links clinical, biological, and autopsy data.

[ Table 2 Topic area 2: Research recommendations for health disparities ]
Focus area Priority Recommendation
Recruitment 1 Initiate and leverage ongoing longitudinal community-based cohort studies of incident dementia in

diverse populations incorporating imaging, fluid biomarkers, and autopsy

2 Use mixed methodology studies to improve assessment tools for disparities populations

8 Use community outreach methods to facilitate recruiting disparities populations into FTD and

LBD clinical studies

4 Evaluate underdiagnosis and implement surveillance for ADRD to detect incidence and monitor

trends in disparities populations

Treatment and 1 Enhance the design of all trials of vascular health interventions to improve their application to
prevention diverse populations
2 Assess life-course risk factors for cognitive decline and ADRD among disparities populations
8 Estimate disparities in health burden of ADRD and risk factors among disparities populations
4 Identify environmental and genetic factors that modify incidence, presentation, and long-term

outcomes of ADRD in disparities populations

Abbreviations: ADRD = Alzheimer disease-related dementias; FTD = frontotemporal degeneration; LBD = Lewy body

dementia.
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[ Table 3 Topic area 3: Research recommendations for Lewy body dementias—DLB and PDD

Focus area®

1. Establish longitudinal cohorts with 1
common measures

2. Discover disease mechanisms through 3
brain mapping and genetics

3. Develop and validate biological and 5)
imaging biomarkers

4. Model disease processes to develop 7
therapies

Priority Recommendation

Initiate clinical trials for DLB and PDD using existing and newly developed
symptomatic therapies that address key symptoms that affect patient
function and the burden on caregivers

Create longitudinal clinical, biological, and imaging resources for DLB and
PDD from the earliest stages to autopsy studies to improve the accuracy of
detection and diagnosis of DLB at the predementia or prodromal stage and to
detect patients with PD who have a high risk of cognitive decline leading to
PDD

Using well-defined cohorts with DLB or PDD who have come to autopsy,
systematically map disease-specific changes in the brain, spinal cord, and
peripheral autonomic nervous system with state-of-the-art methods,
including genomics, expression arrays, metabolomics, and proteomics to
identify underlying disease mechanisms that will guide future biomarker and
therapeutic approaches

Identify novel common and rare genetic variants, epigenetic changes, and
environmental influences that affect the risk and clinical features of DLB and
PDD

Develop imaging approaches to enhance the diagnostic accuracy of DLB and
PDD, detect latent and prodromal DLB and PDD, and monitor disease
progression in natural history and treatment studies by integrating
established and new imaging tools

Use existing or new longitudinal case-control studies of individuals with DLB
and PDD to develop biomarkers for Lewy-related pathologic changes, disease
progression, and the relative amount of concurrent AD. As new markers of
molecular disease mechanisms are discovered, incorporate them into
biomarker studies for diagnosis of latent or prodromal disease and for
monitoring molecular processes and their response to therapies

Recognizing the importance of a-synuclein and AD pathophysiologic
processes in DLB and PDD, new animal, cellular, and in vitro models are
needed that recapitulate key features of these disorders with the ultimate
goal of identifying strategies that can be carried forward into clinical trials

8 Develop disease-modifying interventions based on research discoveries

Abbreviations: AD = Alzheimer disease; DLB = dementia with Lewy bodies; PD = Parkinson disease; PDD = PD dementia.

2Note that the focus areas are also prioritized.

FTD and related tauopathies. Focus areas chosen were
Basic Science: Pathogenesis and Toxicity and Clinical
Science: FTD Clinical Discovery, Tools, and Cohorts
with 4 recommendations for each (table 4). The top
priority Basic Science recommendation is to clarify the
mechanism of tau pathogenesis and associated neuro-
degeneration. The mechanism of tau-driven neurotox-
icity needs to be determined to identify optimal
therapeutic approaches. Innovative cell-based, animal
model, and human postmortem studies are recommen-
ded. Genetic models should be complemented with
other methods that may simulate aspects of sporadic
disease. The top priority Clinical Science recommenda-
tion is to expand efforts to genotype patients with FTD
and identify new genes. Accelerated discovery of new
familial FTD genes and genotyping support for
research on patients with known genetic profiles are
needed. The recommended approach is to provide
increased clinical resources to identify and collect
FTD families with a range of phenotypes and create
core services for FTD genotyping and DNA banking.
These efforts should include amyotrophic lateral scle-
rosis kindreds in gene discovery studies.

Vascular contributions to ADRD. With an overall empha-
sis on small vessel disease and AD/vascular interac-
tions, the selected focus areas were Basic Mechanisms

and Experimental Models and Human-Based Studies,
with 3 recommendations for each (table 5). The top
priority Basic Mechanisms and Experimental Models rec-
ommendation is to develop next-generation experi-
mental models of VCI and VaD. Animal models and
human studies should be designed to inform each
other from the cellular to the systems level. Because
of the pathogenic diversity of VCI/VaD syndromes,
multiple models, each recapitulating key features of a
specific human disease process are needed. In particu-
lar, this means establishing animal models that repro-
duce small vessel disease and other key pathogenic
processes thought to result in cognitive impairment.
Such rodent models should also easily be applied
to AD research, so VCI/VaD and AD can be studied
individually and in combination, and be used to
increase knowledge of lifestyle risk factors. Develop-
ment of new tools for cell-specific genotyping and
phenotyping is recommended, as well as testing the
effect of pathogenic factors on cerebral blood vessels
and how these affect brain function. The top priority
Human-Based Studies recommendation is to develop
and validate noninvasive markers of key vascular pro-
cesses related to prediction, onset, and progression of
cognitive and neurologic impairment. Identifying bio-
markers of key microvascular, including biomarkers of
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[ Table 4 Topic area 4: Research recommendations for FTD ]
Focus area Priority Recommendation
Basic 1 Clarify the mechanism of tau pathogenesis and associated
science neurodegeneration
2 Develop better FTD in vivo and cell-based model systems
3] Determine the molecular basis for COORF72 expansion-related and
GRN-related neurodegeneration
4 Determine the mechanism of TDP-43 and FUS pathogenesis and
toxicity
Clinical 1 Expand efforts to genotype patients with FTD and identify new genes
science
2 Develop FTD biomarkers for diagnosis and disease progression
8 Create an international FTD clinical trial network
4 Understand phenotypic heterogeneity and natural history
Abbreviations: FTD = frontotemporal degeneration; TDP-43 = TAR DNA-binding

protein 43.

856

tissue injury, vessel disease, and other vascular altera-
tions such as blood-brain barrier dysfunction, vascular
reactivity, and hypoperfusion is recommended.

Estimated timelines. Each recommendation was given
an estimated timeline for completion or full implemen-
tation of an ongoing activity. The timelines for the
research recommendations are independent of priority;
they are estimates of the interval from the present time
to anticipated completion or full implementation of the
recommendations. Estimated timelines were 1-3 years,
37 years, 7-10 years, or >10 years. Table 6 shows
recommendations stratified by timeline for high, inter-
mediate, and additional priority. There are several rea-
sons why one recommendation might be expected to
take longer than another, e.g., more work needs to be
done, or other goals need to be accomplished before full
success can be achieved. However, longer expected time
to completion or full implementation did not diminish
priority and should not be misconstrued as an option to

delay onset of work.

Shared themes. [t became clear early in our work that
there are shared themes across ADRD, as well as with

dementias more generally, including AD itself.
We addressed the issue of shared themes in part
through 2 cross-cutting topic areas: Multiple
Etiology Dementias and Health Disparities
Research. Recommendations for these topic areas
are fundamental not only to ADRD, but to all
diseases that cause dementia. Training and education
of researchers and health care providers in these
different neurodegenerative disorders are critically
needed to meet the coming challenge to our health
care systems nationally. Indeed, a shared priority that
can be initiated immediately is improved health care
professional education at all levels and training
of providers of all types including behavioral
neurologists, counselors, genetic counselors, general
practitioners, nurses, geriatricians, neuropathologists,
psychiatrists, neuroimagers, and psychologists. This

shared the

recommendation presented in table 6 (Multiple

theme, captured as top priority
Etiologies/Differential Diagnosis) and discussed
above, is essential to improved diagnostics, and is
linked with improved caregiver support to enhance
quality of life and to fuel patient-based research.
Similarly, each recommendation developed for
Health Disparities research can be applied more
generally across all diseases that cause dementia.
Our preconference work highlighted several other
shared themes. Although we discussed these at length
and coordinated our concepts, we deliberately eschewed
developing overarching or cross-disorder recommenda-
tions during our preconference work because it was not
clear that each would receive the same priority ranking
within each topic area. However, at the conference, a
consensus emerged to stress the additional major shared
themes among topic areas. They include the following:

+ Fundamental research to determine the mecha-
nisms of ADRD and the interactions among
genetic factors, environment, and aging.

« Improved diagnostics, including imaging and
biomarkers, to fuel translational and clinical

[ Table 5 Topic area 5: Research recommendations for VaD—Small vessel disease and AD/vascular interactions ]

Focus area Priority Recommendation

Basic mechanisms and 1
experimental models

Develop next-generation experimental models of VCI and VaD

2 Encourage basic science research that investigates the impact of AD risk factors on
cerebrovascular function

£3) Encourage basic science research that investigates the impact of cerebrovascular risk
factors on AD-related neurodegeneration

Human-based studies 1 Develop and validate noninvasive markers of key vascular processes related to
cognitive and neurologic impairment
2 Determine interrelationships among cerebrovascular disease and risk factors, Ag, and
neurodegeneration
3 Identify next-generation vascular interventions to treat or prevent VCI and VaD

Abbreviations: AD = Alzheimer disease; AR = B-amyloid; VaD = vascular dementia; VCI = vascular cognitive impairment.
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[ Table 6 Recommendations by priority (high, intermediate, or additional) and timeline for completion or full operation of a continuing activity (1-3 years, 3-7 years, 7-10 years, >10 years)

Topic area

High-priority
recommendations 1-3 y

MED

LBD

FTD
VAS

High-priority
recommendations 3-7 y

DIS

FTD
VAS

Intermediate-priority
recommendations 1-3 y

MED

DIs

LBD

FTD

Intermediate-priority
recommendations 3-7 y

MED
DIS
LBD

Focus area

Differential diagnosis

Epidemiology

Establish longitudinal cohorts with
common measures

Clinical science

Human-based studies

Recruitment

Treatment and prevention strategies
Basic science
Basic mechanisms and experimental models

Human-based studies

Epidemiology

Recruitment

Treatment and prevention

Discover disease mechanisms through
brain mapping and genetics
Basic science

Clinical science

Differential diagnosis
Recruitment

Discover disease mechanisms

Recommendation-prioritization within topic area and focus area

PR

BoP

=

1.

[

w

IR

. Develop clinical algorithms for detection of prototypical neurodegenerative dementias and VCI in (a) primary care, (b) general neurology, and (c) general

psychiatry outpatient settings; and clinical algorithms for referral to specialists in appropriate cases that also might involve consultations using novel
technologies

Conduct population-based studies of dementia prevalence and incidence in diverse ethnic groups and age ranges using imaging and fluid biomarkers

. Initiate clinical trials for DLB and PDD using existing and newly developed symptomatic therapies that address key symptoms that affect patient

function and the burden on caregivers

Create longitudinal clinical, biological, and imaging resources for DLB and PDD from the earliest stages to autopsy studies to improve the accuracy of
detection and diagnosis of DLB at the predementia or prodromal stage and to detect patients with PD who have a high risk of cognitive decline leading to
PDD

. Expand efforts to genotype patients with FTD and identify new genes

Develop noninvasive markers of key vascular processes related to cognitive and neurologic impairment (part 1 of 2)

. Initiate and leverage ongoing longitudinal community-based cohort studies of incident dementia in diverse populations incorporating imaging, fluid

biomarkers, and autopsy

Enhance the design of all trials of vascular health interventions to improve their application to diverse populations
Clarify the mechanism of tau pathogenesis and associated neurodegeneration

Develop next-generation experimental models of VCI and VaD

Validate noninvasive markers of key vascular processes related to cognitive and neurologic impairment (part 2 of 2)

Develop registries for enumerating and characterizing less common dementias, dementias in younger persons, rapidly progressive dementias, and
potentially treatable dementias

Use mixed methodology studies to improve assessment tools for disparities populations

Assess life-course risk factors for cognitive decline and ADRD among disparities populations

Estimate disparities in health burden of ADRD and risk factors among disparities populations

Using well-defined cohorts with DLB or PDD who have come to autopsy, systematically map disease-specific changes in the brain, spinal cord, and
peripheral autonomic nervous system with state-of-the-art methods, including genomics, expression arrays, metabolomics, and proteomics to identify

underlying disease mechanisms that will guide future biomarker and therapeutic approaches

Develop better FTD in vivo and cell-based model systems

. Create an international FTD clinical trial network

Develop imaging and fluid biomarker algorithms to detect prototypical vs atypical dementias and expand their accessibility in primary care settings

Use community outreach methods to facilitate recruiting disparities populations into FTD and LBD clinical studies

. Identify novel common and rare genetic variants, epigenetic changes, and environmental influences that affect the risk and clinical features of DLB and

PDD

Continued
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Develop and validate biological and imaging 5. Develop imaging approaches to enhance the diagnostic accuracy of DLB and PDD, detect latent and prodromal DLB and PDD, and monitor disease
biomarkers progression in natural history and treatment studies by integrating established and new imaging tools

6. Use existing or new longitudinal case-control studies of individuals with DLB and PDD to develop biomarkers for Lewy-related pathologic changes,
disease progression, and the relative amount of concurrent AD. As new markers of molecular disease mechanisms are discovered, incorporate them into
biomarker studies for diagnosis of latent or prodromal disease and for monitoring molecular processes and their response to therapies

FTD Basic science 3. Determine the molecular basis for COORF72 expansion-related and GRN-related neurodegeneration
Clinical science 2. Develop FTD biomarkers for diagnosis and disease progression

VAS Basic mechanisms 2. Encourage basic science research that investigates the impact of AD risk factors on cerebrovascular function
Human-based studies 2. Determine interrelationships among cerebrovascular disease and risk factors, Ag, and neurodegeneration

Additional
recommendations 1-3 y

MED Differential diagnosis 3. Develop clinical, imaging, and fluid biomarker algorithms for the rapidly progressive and potentially treatable dementias to enable recognition and
referral to specialists
Epidemiology 3. Expand and broaden the accessibility of neuropathology services to cases of cognitive impairment and dementia outside of research centers. Link
neuropathologic findings to development of clinical algorithms and biomarkers
Additional

7102 '92 1snbny €8 ABojoinaN

recommendations 3-7 y

DIS Recruitment 4. Evaluate underdiagnosis and implement surveillance for ADRD to detect incidence and monitor trends in disparities populations
LBD Model disease processes to develop 7. Recognizing the importance of a-synuclein and AD pathophysiologic processes in DLB and PDD, new animal, cellular, and in vitro models are needed that
therapies recapitulate key features of these disorders with the ultimate goal of identifying strategies that can be carried forward into clinical trials
FTD Basic science 4. Determine the mechanism of TDP-43 and FUS pathogenesis and toxicity
VAS Basic mechanisms 3. Encourage basic science research that investigates the impact of cerebrovascular risk factors on AD-related neurodegeneration
Additional
recommendations 7-10 y
LBD Model disease processes to develop 8. Develop disease-modifying interventions based on research discoveries
therapies
VAS Human-based studies 3. Identify next-generation vascular interventions to treat or prevent VCI and VaD
Additional
recommendations >10 y
DIS Treatment and prevention 4. |dentify environmental and genetic factors that modify incidence, presentation, and long-term outcomes of ADRD in disparities populations
FTD Clinical science 4. Understand phenotypic heterogeneity and natural history

Abbreviations: Ap = B-amyloid; AD = Alzheimer disease; ADRD = AD-related dementias; DIS = health disparities; DLB = dementia with Lewy bodies; FTD = frontotemporal degeneration (and other tauopathies);
LBD = Lewy body dementias; MED = multiple etiology dementias; PDD = Parkinson disease dementia; TDP-43 = TAR DNA-binding protein 43; VaD = vascular dementia; VAS = vascular contributions to ADRD
(small vessel disease and AD/vascular interactions); VCI = vascular cognitive impairment.

Within each priority/timeline group, recommendations are listed by topic area.



research in ADRD. Special focus needs to be
given to development of validated diagnostics
for the earliest stages of disease and for disease
progression.

+ Optimized repositories of tissue, cells, biofluids,
and molecules, both in scale and governance, as
collaborative resources for fundamental and
translational research. This topic is being ad-
dressed in other forums, e.g., the 2013 NINDS
Repository Scientific Liaison Meeting and NIA
Biospecimen Best Practices review (in progress).

« All of these efforts ultimately are directed at
producing effective rational interventions for
ADRD to be evaluated in clinical trials.

DISCUSSION Each recommendation in the report is
an important research goal. Committees were charged
with assigning ranked research priorities within each
topic area, a difficult task that required balancing
among differing expertise, public comments, areas
of focus, and opinions about the current state and
possible future directions. Each topic area’s priori-
tized research recommendations reflect that group’s
consideration of what priorities and timelines chart
the best route to prevent, stop, or cure ADRD.
Research priorities for AD, including molecular and
disease mechanisms, diagnostics, and treatments
already had been established in the Alzheimer’s Disease
Research Summir 2012, and thus were not a focus here
unless interacting with an ADRD.

We note that relative ranking should not be inter-
preted as indicating that any recommendation is unim-
portant. Indeed, inclusion in this report means that
research goal is among the top priority items in its
respective field. These recommendations were pre-
sented to the NINDS Council as consensus among
the 5 committees convened to draft and prioritize
them. During this process, it was clear that individually
there were many different priorities, including different
opinions about ranking and timelines. Despite these
honest differences of opinion, the report reflects a care-
fully considered consensus with input from a large
group of physicians, scientists, government officials,
advocacy groups, caregivers, patients, and the public.

It is critically important to continuously explore
new promising areas of research as they emerge. In this
context, the ADRD 2013 recommendations are not
meant to be exclusive, because it is hazardous to predict
where the next scientific breakthroughs will appear.
The recommendations do, however, serve as guide-
posts for future research supported by government,
academic, not-for-profit, for-profit, and international
partners designed to decrease the burden of illness
due to ADRD, as well as the tragic consequences for
those affected and for their loved ones. Inclusion of
the related dementias in the National Plan effectively

formalizes the Plan’s recognition of the clinical and
scientific reality that commonalities in the underlying
biology of the ADRD and AD suggest that a funda-
mental discovery in one may affect multiple diseases.
Finally, this conference made clear that much remains to
be discovered and developed, and that there is an enthu-
siastic community to execute this research. The rate of
progress seems limited only by available resources and
the difficulty of the problem. Our hope is that the
ADRD 2013 Conference recommendations will help
guide research in ADRD to deeper knowledge and effec-
tive interventions as quickly and efficiently as possible.
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