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Agenda

Welcome and Introductions

The Quest to Develop Biomarkers for
Vascular Cognitive Impairment

Steven Greenberg, M.D., Ph.D., Harvard
Medical School/Massachusetts General
Hospital

Discussion

Federal Investment in Alzheimer’s Disease
and Related Dementia Clinical Research
Suzana Petanceska, Ph.D., and

Laurie Ryan, Ph.D.,

National Institute on Aging

Discussion

Lunch Break

An Exploration into the Dementia
Therapeutic Pipeline

Jeffrey Cummings, M.D., Sc.D., University of

Nevada, Las Vegas

10:30 AM — 10:40 AM (ET)

10:40 AM — 11:00 AM (ET)

11:00 AM —11:15 AM (ET)

11:15 AM — 11:55 PM (ET)

11:55 PM = 12:15 PM (ET)
12:15 PM — 12:30 PM (ET)

12:30 PM — 12:50 PM (ET)

ACT-AD

Accelerate Cures/Treatments for ALL DEMENTIAS
Discussion 12:50 PM - 1:05 PM (ET)
Research into Molecular Underpinning of 1:05 PM - 1:35 PM (ET)
Dementia
David Bennett, M.D., Rush Alzheimer’s Disease
Center
Discussion 1:35 PM - 1:50 PM (ET)
Dementia Clinical Development Questions 1:50 PM = 2:25 PM (ET)

and Challenges: Industry Perspective
Samantha Budd Haeberlein, Ph.D., Biogen,
Sanjay Dube, M.D., Avanir, and

Eva Kohegyi, M.D., M.S., Otsuka

Closing Remarks 2:25 PM - 2:30 PM (ET)
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Housekeeping Rules

At the start of the meeting:

A Turn your camera ON.

A MUTE your microphone

A Rename yourself with the following format: [First Name] [Last Name] i [Org.

Name]

I To rename yourself 1 n Zoon: Click on tFl
the screen) to open up the Participants Panel.

I Hover over your name and click on the &
I Enter your name i n the format menti onec
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Housekeeping Rules

During Presentations
A Keep your microphone MUTED.
A Submit questions through the Chat feature.
I To submit a question through the Chat f
bottom of the screen). The Chat function will pop up.

I Ensure you are sharing your question wi
the text field.

I Submit your question by hitting AENnter.
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During Discussion

A Have your camera ON.
A Your submitted questions will be fielded by the moderators.

A After questions are read, you may UNMUTE your microphone to respond.
A The meeting is a roundtable format, so engagement is encouraged!




Discussion AGT-ﬁ

Accelerate Cures/Treatments for ALL DEMENTIAS

A Your questions submitted through
the Chat feature will be fielded by
a moderator.

A After a question is read, you may
unmute to respond. Please state
your name and affiliation when
asking or answering question.

A The meeting is a roundtable
format, so engagement is
encouraged!
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Technical Issues

A Please reach out to Sarah DiGiovine via email
(sdigiovine@agingresearch.org) or the Zoom Chat feature.

Off the Record

A The meeting is off-the-record event. Please do not quote speakers or
participants on social media (Twitter, LinkedIn, Facebook, etc.)
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Thank you for joining us today!

Michael Ward Ryne Carney
A Vice President of Public Policy Manager of Public Policy
A - D Alliance for Aging Research Alliance for Aging Research
mward@agingresearch.org rcarney@agingresearch.or

Accelerate Cures/Treatments for ALL DEMENTIAS
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Dementia Burden
The coming storm
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Dementia Burden
Role of the Abbelated dementias (ADRDS)
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Macroscopic Infarcts
ssssssssssssss

IIIII for Commen Neuropatholog

(n=1079)
AD

Gross infarcts

Cerebral amyloid angiopathy

TDP-43

Atherosclerosis

Arteriolosclerosis

Cortical Lewy bodies

Hippocampal sclerosis

Path present

704
388
386
377
358
338
143
112

Boyle, Schneider Religious Orders/ Rush Memory and Aging
AnnNeurol2018;83:74

Proportion cog decline
when present

57.9%
28.8%
20.6%
30.5%
27.4%
27.5%
45.1%
28.1%



ADRD Recommendations
Call for biomarkers

L

Focus area Priority Recommendation Focus area Priority Recommendation
Differential 1 Develop clinical algori  Basic mechanisms and 1 Develop next-generation experimental models of VCI and VaD
diagnosis cognitive impairment  experimental models
and clinical algorithm:
consultations using n« 2 Encourage basic science research that investigates the impact of AD risk factors on
— cerebrovascular function
2 Develop imaging and
3 Encourage basic science research that investigates the impact of cerebrovascular risk
3 Develop clinical, imag factors on AD-related neurodegeneration
treatable dementias t . _ _ _
Human-based studies 1 [ Develop and validate noninvasive markers|of key vascular processes related to
Epidemiology 1 Conduct population-bi cognitive and neurologic impairment ed
2 Determine interrelationships among cerebrovascular disease and risk factors, Ag, and
neurodegeneration d
neranns ranidlv nroar é?f
0
Focus area  Priority Recommendation 3 Identify next-generation vascular interventions to treat or prevent VCI and VaD gto
Basic 1 Clarify the mechanism of tau pathogenesis and associated iscover disease mechanisms through 3 Using well-defined cohorts with DLB or PDD who have come to autopsy,
. . -ain mapping and genetics systematically map disease-specific changes in the brain, spinal cord, and
science neurodegeneratlon peripheral autonomic nervous system with state-of-the-art methods,
including genomics, expression arrays, metabolomics, and proteomics to
2 Develop better FTD in vivo and cell-based model systems identify underlying disease mechanisms that will guide future biomarker and
therapeutic approaches
3 Determine the molecular basis for COORF72 expansion-related and 4 Identify novel common and rare genetic variants, epigenetic changes, and
GRN-related neurodegeneration environmental influences that affect the risk and clinical features of DLB and
PDD
4 Determine the mechanism of TDP-43 and FUS pathogenesis and evelop and validate biological and 3 Develop imaging approaches to enhance the diagnostic accuracy of DLB and
- 1aging biomarkers PDD, detect latent and prodromal DLB and PDD, and monitor disease
toxicity progression in natural history and treatment studies by integrating
established and new imaging tools
Cll.mcal 1 Expand efforts to genotype patients with FTD and Identlfy REWIYEHES 6 Use existing or new longitudinal case-control studies of individuals with DLB
science 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
2 Develop FTD biomarkers|for dlagnOSIS and disease progression biomarker studies for diagnosis of latent or prodromal disease and for
monitoring molecular processes and their response to therapies
3 Create an international FTD clinical trial network odel di pr todevelop 7 Recognizing the importance of a-synuclein and AD pathophysiologic
'erapies processes in DLB and PDD, new animal, cellular, and in vitro models are
4 Understand phenotypic heterogeneity and natural history needed that recapitulate key features of these disorders with the ultimate

goal of identifying strategies that can be carried forward into clinical trials

M (0] nt' ne N euro | Ogﬁo 14 , 83 85 1 8 Develop disease-modifying interventions based on research discoveries



Taking the Shortcut
Biomarkers for vascular cognitive impairment

1. Validating SVD biomarkefgtarkVVCID
2. Examples of biomarker applications: CAA



Taking the Shortcut
Biomarkers for vascular cognitive impairment

1. Validating SVD biomarkengtark\VCID

Biomarker

/0ol NY NNJ ANJ

noun:biomarker, plural noun:biomarkers

a measurable substance in an organism whose
presence is indicative of some phenomenon




Taking the Shortcut
Biomarkers for vascular cognitive impairment
Sk adzN)y of S¢€
A Accessible
A Reproducible across raters, timepoints, sites
GLYRAOIFIOAGS 2F &a2YS LIKSY2YS
Disease susceptibility/risk
Diagnosis/su btype Subject characteristics
Prognosis/stratification
Target engagement
Mechanism of action

Disease progression
(Surrogate efficacy)

Response to intervention

To To Do To Do Io o



FDA Biomarker Qualification Program
BEST Biomarker Category/Drug Development Uses

Diagnostic Patient Selection

Detect a change in the degree or extent of a disease

_m Indicate toxicity or assess safety
Provide evidence of exposure

Identify individuals on the basis of effect
from a specific intervention or exposure

Stratify patients
Enrichment: inclusion/exclusion data

Predictive

Biomarker Categories

: Efficacy biomarker/surrogate endpoint
Pharmacodynamic/

Response
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Show biclogical response related to
an intervention/exposure

Indicate the presence or extent of toxicity
related to an intervention or exposure

Susceptibility/ Indicate the potential for developing a
Risk disease or sensitivity to an exposure

www.fda.govdrugs/biomarkerqualificationprogram/contextuse



MarkVCIlBiomarkers Consortium
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MarkVCIBiomarkers Consortium
Timeline

AYears 12 (UH2)Refine candidate biomarkers; harmonize clinical,
imaging, and fluid procedures

-Clinical/cognitive data collection protocol
-MRI and OCTA acquisition protocol
-Fluid collection and handling best practices protocol

-Broad IRB/consent language allowing unrestricted sharing
and repurposing

Wilcock, Jichg Blacker,Kivisakk, Greenberg et dlzheimerdDement2020; in press
Lu, KashanjArfanakis Helmer, Greenberg et AlzheimerdDemen2020; in press



MarkVCIBiomarkers Consortium
Timeline

A

AYears 3 (UH3)Validate most promising biomarkers across consortium
sites

Clinical Measures
Cognitive Testing

Fluid Biosamples
Collection
(Blood, CSF)

MarkVCID
Consortium
Research Sites

Participant
Enroliment

All procedures
repeated annually




MarkVCIlBiomarkers Consortium
Candidate Kits for Validation

MRI
WMH Volume
Lead site: UCSF/UCD/UCLA

WMH Growth/Regression
Lead sitelUnivKentucky

Peak Skeletonized Mean Diffusivity
Lead site: CHARGE

Free Water
Lead site: Univ New Mexico/lUCSF

Arteriolosclerosis Score
Lead site: Rush

Cerebrovascular Reactivity to GO
Lead site: Johns Hopkins

Fluid

Plasma Endothelial Growth Factors
(VEGHD, PIGFbFGIF

Lead site: UCSF/UCD/UCLA

Exosome Endothelial Inflammatory Factors
(Complement Bb, C3b)
Lead site: UCSF/UCLA/UCLA

Plasma Neurofilament Light Chain
Lead site: CHARGE

CSF Placental Growth Factor
Lead sitelUniv Kentucky

OCTA
Retinal Vessel Skeleton Density
Lead site: USC



MarkVCIBiomarkers Consortium
Timeline

A

AYears 3 (UH3)Validate most promising biomarkers across consortium
sites

Instrumental validity
Biological validity



MarkVCIBiomarkers Consortium
Timeline

A

AYears 3 (UH3)Validate most promising biomarkers across consortium
sites

Instrumental validity: Can the biomarker be accurately measured?



MarkVCIOBiomarkers Kits
Instrumental Validation

Fluid-based kits

1.Intra- & inter-plate repeatability
2.Inter-site reproducibility
40 plasma, 40 PPP, or 20 CSF samples (stratified by SVD severity)

3.Testretest reproducibility

Repeat blood samples from 10 participants/site (half {wontrols) at 3 time points

\ 4

Imagingbased kits

1.

2

Inter-rater reliability
30 MRI/OCTA scans (stratified by SVD severity)

. Testretest repeatability

Repeat MRI/OCTA on 6 individuals/site at 2 time points

3.

Inter-site reproducibility

timore

20 individuals (10 with SVD) traveling to 4 MRI scanner types in Boston & Ba




MarkVCIBiomarkers Consortium
Timeline

A

AYears 3 (UH3)Validate most promising biomarkers across consortium
sites

Biological validity: Does the biomarker measure an important
aspect of small vessel disease (generally operationalized as cognitive
performance)?



MarkVCIlBiomarkers Kits
Considerations for biological validation

Abnormal & —— Vessel pathology & endothelial damage

Biomarker magnitude

Normal

— Q@+l 30dzZ I NJ NBIFI OGAGAGe 3

DTI changesnicroinfarcts microbleeds

@ 9ESOdziA GBS TFdzyOliAzy 3

— @ /tAYAOIt TFTdzyOilAazy

Cognitively normal

MCI

Clinical disease stage

Dementia

Jack et aLancetNeurol2010;9:119



MarkVCIlOBiomarkers Kits
Potential applications to clinical trial

Subject selection/ Target engagement/ Disease progression/

stratification mechanism treatment effect
WMH Free Water WMH growth/regression
PSMD CVR PSMD
Arteriolosclerosis score Free Water
Free Water CVR
CVR
Endothelial signaling Endothelial signaling NfL

Endothelial inflammation
CSHPIGF

OCTA VSD

Endothelial inflammation
CSHPIGF

OCTA VSD



MarkVCIlBiomarkers Consortium
Timeline

A
A

AYears 6106 ¢ KA & LINPAINI Y A& AYUSYRSR (2 TFdzf ¢
biomarkers for integration into and widespread use in clinical trials (all

phases) including in lareggeale late phase clinical trials in general and S
RAOGSNAS L}R2LJMz FdA2ya Ay UKS !''yYAGSR {0F(

Funding Opportunity Title Small Vessel VCID Biomarker Validation Consortium Sites (U01)
(Clinical Trials Not Allowed)



Taking the Shortcut
Biomarkers for vascular cognitive impairment

1.
2. Examples of biomarker applications: CAA



Cerebral amyloid angiopathy (CAA)




Imaging biomarkers for CAA

Diagnosis
ACerebral microbleeds
ACortical superficial siderosis

\J y
s . [ g™ X
In'Vivo GRE o

Recent/acute microbleeds

C ng ;’)

AB

van VeluwAnn Neurol2019:86:279 Charidimoy vanVeluw Brain 2020:143:3343



Imaging biomarkers for CAA

Markers of clinical brain injury X : _;\"
AMicroinfarcts g el s
AAltered structural connectivity

van\Veluw, ReijmerNeurology2019;92:e933



Imaging biomarkers for CAA

JohnsomAnnNeurol2007:62:229
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Markers of pathophysiologic pathways
AAmyloid deposition
AVascular reactivity
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Time (S)
DumasAnn Neurol2012:72:76
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Taking the Shortcut
Biomarkers for cerebral small vessel disease

A Wide range of strong candidate VCID biomarkers
addressing different aspects of VCID presence,
pathogenesis and progression

A Xodzi f 204a cavdatsfeYhstianmehtal v {
properties, specificity, disease stagethophysiologic
basis, pathogenic vs bystander role

A A buffet of validated biomarkers will allow marker
selection tailored to goals and stage of future trials

0 =



MarkVCIBiomarkers Consortium

Open for business!

a

markvcid.org sgreenberg@partners.org



MarkVCIBiomarkers Consortium
Harmonized MRI Protocol

Common core protocol (<45 mins)
A3D Multirecho MPRAGE
A3D FLAIR
ADTI
A3D GRE
AT2w FSE
Optional
ACerebrovascular reactivity
A3DpCASL
ARestingstate fMRI
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and Related Dementias

-Enabling Infrastructure and Initiatives

Laurie Ryan, PhD 13th Annual
Chief, Clinical Interventions and Diagnostics Branch, . -DA/ACADAllies
Program Director, Pharmacological Interventions on Aging Meeting



https://act-ad.org/event/13th-annual-fda-alzheimers-disease-allies-meeting/

Precision Medicine Approach

Right Pathway/Target, Therapeutic Agent, and Dose
for the Right Patient at the Appropriate Stage of Disease

Treatment A
Treatment B
Treatment C

Treatment D




NIA AD Translational Research Program: Diversifying the Therapeutic Pipeline

A Pipeline of Translational Research Funding Opportunities (R21/R01, U01, SBIR/STTR)

Target ID Assay : Pl Lead Candidate \ IND-enabling Drug
. Screening of ; !
=EUVAVEUDET P Development Concept Optimization Selection toxicology Approval

Enabling Infrastructure for
Data Driven and Predictive Drugevelopmernt

—_—

ADNI
AMP-AD Target Discovern TREAJAD Centers MODELAD Centers AMP-AD Biomarkers

and Affiliated Consortia AlzPED ABCDS
ACTC

OPEN SCIENEEPEN SOURCE PRINCIPLES



Alzheimer's Biomarkers Consortium — Down
Syndrome (ABC-DS)

i

Exploring the Connection Between Down Syndrome and Alzheimer's Disease

o Initiated in 2015 by the National Institute on Aging (NIA) and the Eunice Kennedy Shriver National
Institute of Child Health and Human Development (NICHD) with the funding of two groups of research
collaborators:

o Neurodegeneration in Aging Down Syndrome (NIiAD, Pls: Ben Handen, Brad Christian, Bill Klunk
UO1AG051406)

0 Alzheimer's Disease in Down Syndrome (ADDS, PIs: Nicol Schupf, Ira Lott, Wayne Silverman,
UO1AG051412)



Down syndrome (DS) provides unigque
platform for understanding the
temporal and agalependent
development of AD

Goals:

A Develop valid assessment procedures for tracking clinical progression in adults with DS
A Determine bloodand CSMBased biomarker profiles associated with clinical profiles

A ldentify neuroimaging profiles (MRI & PET) associated with AD progression

A Identify genetic signatures influencing AD risk

A Compare findings with other populations having high and low risk for AD

A Compare findings with studies of sporadic AD to determine common and distinct profiles that can aid in
identifying pathways and mechanisms determining risk

A Make data and bissamples available to the research community

A Employ findings as a foundation to design and implement clinical trials focused on both treatment and
prevention



ANext iteration of ABDS was funded by the NIA, NICHD and the TRHSINCLUDE Pro;ect

gU19A6068054, Pls: Ben Handen, Brad Christian, Elizabeth Head, Mark Mapstone) in
eptember 2020

AFollow the cohort of people with Down syndrome to conduct three projects:
AM® LygSauA3aluaray3ad K2g !t KSAYSNDRa RAaSkFasS Ay 5
within an amyloid, tau, neurodegeneration framework and to identify modifiers of risk of
conversion/progression

A 2. Identifying genetic modifiers of the development of AD in DS
A 3. Translating outcomes to a precision medicine framework and expedite clinical trials

Aglgludes an emphasis on the increasing the diversity of individuals in the cohort of adult:

AcKS 1 {1 KSAYSNRA 5AaSlaSk52¢6y { &y RNRDIEORECHE WS | C

rapidly disseminate information to Down syndrome communities and engage underrepresented ethnic
groups




Available AB€DS Data and Biosamples

Requesting Data

1. Complete and submit the data/sample request form (ABC-DS Data or Biospecimen

Data are managed by the University of Southern California Laboratory of Neymg:thmm N
Imaging (LONI)

Any questions about ABC-DS data and/or biospecimens should be directed to: Joni Vander
Bilt (Email Joni Vander Bilt«)

Biospecimen samples are managed by the National Centralized Repository fofication and Ancillary studies committee Co-Chairs
{1 KSAYSNXQAE 5Aa8SFasS YR wStlFadSR 5 SYSYigxXtra ob/ w! 50

Mark Mapstone (Email Mark Mapstone=)

Sid O’Bryant (Email Sid O'Bryant«)

Biospecimen Neuroimaging data
e Plasmain 0.25 mL (250 ulL) aliquots
Serum in 0.25 mL (250 uL) aliquots
Buffy coatin 1 mL aliquots

The neuroimaging data are selected to mirror the ADNI protocols

e PET -amyloid, tau, and FDG

« CSFin 15-20 mL aliquots e MRI-T1l-weighted structural, T2 FSE, T2-FLAIR, T2*, ASL, DTl and rs-fMRI.
Clinical data Genetic data
e Demographic e APOE genotype

» Medical and psychiatric history « Karyotyping

e Physical and neurological exam results
o GWAS (~760K SNPs)

e Caregiver assessment tools on adaptive functioning (Vineland 3), AD symptoms (DLD and
NTG-EDSD), and psychiatric symptoms (Reiss)

Sibling controls
Cognitive data « Data on over 40 sibling controls of participants with Down syndrome
¢ Neuropsychological battery results (DSMSE, Block Design, Tinetti Gait, Modified Cats & e Primarily biospecimens and neuroimaging data

Dogs Task, Cued Recall, Purdue Peghoard, Rivermead)

e Consensus diagnosis

https://www.nia.nih.gov/research/ab@s#data



@ Open Access

Down syndrome: Distribution of brain amyloid in mild cognitive impairment

David B. Keator, Michael . Phelan, Lisa Taylor, Eric Doran, Sharon Krinsky-McHale, Julie Price,
Erin E. Baliard, William C. Kreisl, Christy Hom, Dana Nguyen, Margaret Pulsifer, Florence Lai,
Diana H. Rosas, Adam M. Brickman, Nicole Schupf, Michael A. Yassa, Wayne Silverman,

IraT. Lot

e12013 | First Published: 17 April 2020
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Amyloid accumulation in Down syndrome measured with amyloid load

Matthew D. Zammit, Charles M. Laymon, Tobey J. Betthauser, Karly A. Cody,

Dana L. Tudorascu, Davneet S. Minhas, Marwan N. Sabbagh, Sterling C. Johnson,

Shahid H. Zaman, Chester A. Mathis, William E. Klunk, Benjamin L. Handen, Ann D. Cohen,
Bradley T. Christian
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) Open Access
Metabolic correlates of prevalent mild cognitive impairment and Alzheimer's
disease in adults with Down syndrome

Mark Mapstone, Thomas | Gross, Fabio Macciardi, Amrita K Cheema, Melissa Petersen,
Elizabeth Head, Benjemin L Handen, William E Kiunk, Bradley T Christian, Wayne Silverman
Ira T Lott, Nicole Schupf,

for the Alzheimer’s Biomarkers Consortium-Down Syndrome (ABC-DS) Investigators
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(& Open Access
Proteomic profiles of incident mild cognitive impairment and Alzheimer's disease
among adults with Down syndrome

Sid E. O'Bryant, Fan Zhang, Wayne Silverman, joseph H. Lee, Sharon ). Krinsky-McHale,
Deborah Pang, James Hall, Nicole Schupf

€12033 | First Published: 21 May 2020
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B Open Access
Proteomic profiles of prevalent mild cognitive impairment and Alzheimer's
disease among adults with Down syndrome

Melissa Petersen, Fan Zhang, Sharon ). Krinsky-McHale, Wayne Silverman, Joseph H. Lee,
Deborah Pang, James Hall, Nicole Schupf, Sid E. O'Bryant
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@ Open Access

Proteomic profiles for Alzheimer's disease and mild cognitive impairment among
adults with Down syndrome spanning serum and plasma: An Alzheimer's
Biomarker Consortium-Down Syndrome (ABC-DS) study

Melissa E. Petersen, FanZhang, Nicole Schupf, Sharon). Krinsky-McHale, James Hall
Mark Mapstone, Amrita Cheema, Wayne Silverman, Ira Lott, Michae! S. Rafii
Benjamin Handen, William Klunk, Elizabeth Head, Brad Christian, Tatiana Foroud,
Fiorence Lai, H. Diana Rosas, Shahid Zaman, Beau M. Ances, Mei-Cheng Wang,
Benjamin Tycko, Joseph H. Lee, Sid O'Bryant,

the Alzheimer's Biomarker Consortium - Down Syndrome (ABC-DS)

€12039 | First Published: 30 June 2020
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@ Open Access

Alzheimer-related altered white matter microstructural integrity in Down
syndrome: A model for sporadic AD?

H. Diana Rosas, Eugene Hsu, Nathaniel D. Mercaldo, Florence Lai, Margaret Pulsifer,
David Keator, Adam M. Brickman, Julie Price, Michael Yassa, Christy Hom,
Sharon ). Krinsky-McHale, Wayne Silverman, Ira Lott, Nicole Schupf

€12040 | First Published: 07 November 2020
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) Open Access
Promising outcome measures of early Alzheimer's dementia in adults with Down
syndrome

Sharon | Krinsky-McHale, Warren B. Zigman, Joseph H. Lee, Nicole Schupf, Deborah Pang,
Tracy Listwan, Cynthia Kovacs, Wayne Silverman

€12044 | First Published: 05 july 2020

Abstract [ Full text | PDF | References | Request permissions

(B Open Access
Diagnosis of prodromal and Alzheimer's disease dementia in adults with Down
syndrome using neuropsychological tests

Bessy Benejam, Laurs Videla, Eduard Vilaplana, Isabel Barroeta, Maria Carmona-iragui
WMiren Altuna, Silvia Valldeneu, Susana Fernandez, Sandra Giménez, Florencia lulita,
Diana Garzon, Alexandre Bejanin, David Bartrés-Faz, Sebastia Videla, Daniel Alcoles,
Rafael Blesa, AlbertoLled, Juan Fortea

€12047 | First Published: 28 june 2020
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The AT(N) framework for Alzheimer's disease in adults with Down syndrome

Michael S. Rafii, Beau M. Ances, Nicole Schupf, Sharon ). Krinsky-McHale, Mark Mapstone,
Wayne Silverman, Ira Lott, William Klunk, Elizabetn Head, Brad Christian, Fiorence Lai

H. Diana Rosas, Shahid Zaman, Melissa E. Petersen, Andre Strydom, Juan Fortea
Benjamin Handen, Sid O'Bryant

€12062 | Firs hed: 27 October 2020

Abstract | Fulltext | PDF | References | Request permissions

B Open Access

Sex differences in risk of Alzheimer's disease in adults with Down syndrome
Florence Lai, Pooja G. Mhatre, Yuchen Yang, Mei-ChengWang, Nicole Schupf, H. Diana Rosas
e12084 | First Published: 13 September 2020

Abstract | Fulltext | PDF | References | Request permissions

) Open Access
Feasibility of dual-task gait to estimate Alzheimer's related cognitive decline in
Down syndrome

Kathryn L. Van Pelt, Lisa Koehl, Allison Caban-Holt, Amelia Anderson-Mooney, Elizabeth Head,
Frederick A. Schmitt

€12092 | First Published: 25 August 2020

Abstract | Full text | PDF | References | Request permissions

@ Open Access
Cognitive indicators of transition to preclinical and prodromal stages of
Alzheimer’s disease in Down syndrome

Sigan L. Hartley, Benjamin L. Handen, Darlynne Devenny, Dana Tudorascu
Brianna Piro-Gambetti, Matthew D. Zsmmit, Charies M. Laymon, William E. Klunk,
Shahid Zaman, Annie Cohen, Bradley T. Christian

e12096 | First Published: 13 September 2020

Abstract | Full text | PDF | References | Request permissions

B Open Access
Distribution of microglial phenotypes as a function of age and Alzheimer’s
disease neuropathology in the brains of people with Down syndrome

Alessandra C. Martini, Alex M. Helman, Katie L. McCarty, IraT. Lott, Eric Doran,
Frederick A. Schmitz, Elizabeth Head

e12113 | First Published: 14 October 2020

Abstract | Fulltext | PDF | References | Request permissions

(& Open Access

Brain amyloid and the transition to dementia in Down syndrome

David B. Keator, Eric Doran, Usa Taylor, Michael ). Phelan, Christy Hom, Katherine Tseung,
Thee G. M. van Erp, Steven G. Potkin, Adam M. Brickman, Diana H. Rosas, Michael A Yass3,
Wayne Silverman, Ira T. Lott

€12126 | First Published: 11 November 2020

Abstract | Fulltext | PDF | References | Request permissions



U01 AG057195(Pls: Liana Apostolova, Maria
Carrillo, Brad Dickerson, Gil Rabinovici)

Longitudinal Early-Onset
Observational study Alzheimer's Disease Study

LEADS 3

Enroll 500 amyloid positive APP/PSEN1/PSEN2 mutation negative EOAD andm@@chgd controls ages 40
to 64 at ~15 sites across US

Collect longitudinal detailed clinical, cognitive, imaging, biomarker and genetics

Imaging and biomarker collection, data sharing aligned with ADNI, Biosamples at NCRAD

Available Data

LEADS uses a standard set of protocols and procedures to collect several types of data. Data is shared for free

with authorized investigators through the LONI Image and Data Archive (IDA).

Clinical: Demographic, vitals, general medical and neurologic examinations, past medicalBiosamples: peripheral blood (plasma, serun
history, medications, clinical diagnosis and diagnostic subtype PBMC) and CSF

Cognitive/behavioral: NACC UDS cognitive and FTD batteries, AVLT, Digit symbGlog\DASGenetic: DNA and RNA
TabCatFAQ, GDS, NI, Amsterdam IADL

Imaging: Magnetic resonance, amyldilb(betaben and tau flortaucipir) PET images, Imaging
summary measures



AMP-AD (Biomarkers)supplement NiAsupported Phase II/lll secondary prevention trials testing
several anttamyloid therapies with tau PET imaging (AV1451)

Data sharing under AMRD includes making the screening data and biosamples available
after enrollment completion and making pestndomization data and biosamples available aj!
soon as possible after completion without compromising trial integrity.

Distribution of tau across brain with AD

TheAnt! Y@t 2AR ¢NBFGYSYyGd Ay !adavYLIlz2YFGAO 'f1T KSAYSNRA 54
the first milestone:

A Making screening data and biosamples available (via the Laboratory of
Neuroimaging_.ON) on 6,763 screened participants

A This is the first registration trial to ever do so and the first paper using the screening
data from A4 was published in 2020

> JAMA Neurol. 2020 Jun 1;77(6):735-745. doi: 10.1001/jamaneurol.2020.0387.

A Enroliment complete; open label extension ongoing Association of Factors With Elevated Amyloid Burden

A First screening data paper publishedJitMA Neurolog in Clinically Normal Older Individuals

Reisa A Sperling ! 2, Michael C Donohue 3, Rema Raman 3, Chung-Kai Sun 2, Roy Yaari 4,
Karen Holdridge #, Eric Siemers # 3, Keith A Johnson ' 2, Paul S Aisen 3, A4 Study Team

Affiliations + expand
A The A4 Study PMID: 32250387 PMCID: PMC7136861 (available on 2021-04-06)
DOI: 10.1001/jamaneurol.2020.0387


https://ida.loni.usc.edu/login.jsp

NINDS Dementia Research Initiatives: Different Forms and Crc

Cutting Themes

uMarkVCID national VCID Biomarkers Consortium

wlau Center Without Wallto study molecular mechanisms that lead to tau toxicity in FTD
o-TD Sequencing Consortiumdiscover FTigausing gene mutations

oLewy Body Center Without Walk® characterizea-synuclein and-amyloid subtypes in LBD
ol.BD biomarker discovery research

uDetectCICto develop paradigms to increase detection of cognitive impairment/dementia in
primary care settings and in populations that experience health disparities

GALLFTD Natural History Study in FTtdgether with the NIA

uDISCOVERMNdDiverse VClio determine types of stroke and white matter lesions and
comorbidities that caus®¥ClDincluding in populations that experience health disparities

oPET Ligand DevelopmeRtoteinopathyStructural Biology for ADRD Center Without Walls
GEstablisStCARDF A 0 K bL! T AYONF YdzNFt / SYOGSNI F2NJ 4 KS { GdzF

Tau Center Ma3ark L Bod
E Without Walls . |) d eteCt Ql D " Deevr\1,1yent(i)a;/
Biomarkers

Tauopathy and TDB3 ProteinopathyStructural Biology CTE/TBI Center Without W@ﬁgaxcﬁ s

R
Using CryeEM & Mass Spectigmgtyy . - g\} )
S BOston BOSTON . s
Children's i? CLINIC %P@Dﬂ o ?g’é
ol

< Hospital COLUMBIA &
UNIVERSITY @



NINDS ADRD FY 2021 Funding Opportunities

A Center Without Walls (CWOW) for Molecular @ Walter 1. Koroshets Please sh
Mechanisms of Neurodegeneration in FERo ENBSdector dare!
continue support for interdisciplinary team science off My newest Director's Message highlights NINDS
molecular mechanisms of neurodegeneration in FTD|  contributions to #Alzheimer's disease-related
with a focus tau, TDRB3 or FUS pathogenesis, and #dementias (#ADRD) and previews the newest funding
specific genetic causes and risks factBfSANS21-003 |  ©pportunities approved by our advisory council.

: . e .:usa. N8f @Alzhei NIH
A Mechanisms of Selective Vulnerability in LBD and go.usa.gov/xwN8f @Alzheimers_
FTD¢ why certain brain regions are more vulnerable
abnormal protein accumulation and damag&-ANS https://go.usa.qov/XwN8f
21-007

A Mechanisms of Pathological Spread of Abnormal Proteins in LBD and;R@® abnormal proteins spread in
the nervous system of LBD and FTD patidrRERANS21-006

A Connecting Pranortem Clinical Information with PosMortem Brain Analysisn LBD linking comprehensive
pre-mortem clinical information with gold standard pastortem diagnostic analysis in LBD patiefBANS
21-001

A Treatments for LBEExploratory Clinical Tria] to encourage exploratory clinical trials (Phase | or I1) testing
either new or repurposed drugs or devices to treat patients with IHEBFIANS21-008

8:51 AM - Jun 15, 2020 - Twitter Web App

A Small Vessel VCID Biomarker Validation for Clinical Trials and Coordinating @eotepntinue support for a
consortium (currently implemented adarkVCIpto develop and validate higfuality small vessel VCID
blomarkers ready for use in clinical trials, and for generating scientific breakthroughs in the understandlng and.
atona mes reatment of VCIDRFANS21-004, RFANS21-005 5 -/C
m) gl:srgtl?fklzal Disorders 1%(1 -w
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https://t.co/s5sFrFPAH1?amp=1

ENABLING INFRASTRUCTURE PROGRAMS FOR DATA DRIVEN AND
PREDICTIVE DRUG DEVELOPMENT

AN

AMP-AD
Consortia

Large scale systems/network biology approach
Predictive models for novel targets and biomarkers
Computational methods benchmarking

Open data, methods and target enabling tools

TREAJAD
Centers,

\

Nextgen animal models for late onset AD

Deep phenotyping and staging relative to human disease
Methods development for efficacy testing

Open data and animal models distribution free of IP barriers

OPEN SCIENCE/OPEN SOURCE

FROM TARGETS TO TRIALS/ MODERAD
AlzPED

/

Clinical trials infrastructure (Phase I, II, IlI)

Methods development for clinical trial design

New methods for recruitment and retention (emphasis on diversity)
Sharing of trial design methods, outcomes and analyses strategies
Sharing of data/biosamples from placebo and treatment arms




Submit a Proposal AboutUs Projects Sites News Alzheimer's Information  Contact Us

Alzheimer's
Clinical Trials
Consortium

To provide an optimal infrastructure,
utilizing centralized resources and shared
expertise, to accelerate the development
of effective interventions for Alzheimer’s
disease and related disorders.

actcinfo.org



Alnitiated in December 2017
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ANext generation infrastructure collaboration between NIA and ACTC investigators
Alncludes multiple clinical trial sites with dedicated support

AA separate NIA Funding Opportunity Announcement (FOA) is soliciting applications fc
clinical trials to be managed and supported by the ACARZ0-309)



https://grants.nih.gov/grants/guide/pa-files/PAR-20-309.html

ACTC GOALS

AConduct clinical trials (phase 1b to 3) of promising pharmacological ard non
pharmacological interventions for

A cognitive and neuropsychiatric symptoms in individuals with AD and otheredajed
dementias

A across the spectrum from prgymptomatic to more severe stages of disease

AProvide a statef-the-art clinical trial infrastructure to facilitate rapid development and
Implementation of protocols

AProvide leadership in innovative trial design methods, outcomes and analyses as well
recruitment strategies, particularly in diverse/underrepresented populations

AEnable broad sharing of procedures and methods, as well as trial data and biosample



KEY ELEMENTS OF THE ACTC

A Novel approaches to recruitment and assessment, including innovations in technology:

A The Minority Outreach and Recruitment Team is developing central and local partnerships with diverse communit
to enhance representation of these underrepresented groups in AD/ADRD trials

A Streamlined implementation of trials from stamp to publication, e.g., use of master trial agreements, efficient
contracting and centralized IRB

A Track site performance; maximize protocol adherence and data quality

A Centralized tissue banking/sharing for biosamples

A Centralized biostatistics, bioinformatics and data management support

A Meeting and communication coordination among clinical trial sites of ACTC

A Provide guidance to investigators developing interventions for AD/ADRD



THE ACTC INFRASTRUCTURE IS WELCOMING OF:

AAcademic and industry applicants; Pulfticvate Partnerships
ABoth pharmacological and ngvharmacological interventions

AApplications are encouraged that propose:
ATesting candidate therapeutic compounds against novel therapeutic targets

ATesting repurposed drugs and combination therapies from data driven approaches,
Including candidates coming from NIA's translational bioinformatics PRR20-156)



https://grants.nih.gov/grants/guide/pa-files/PAR-20-156.html:~:text=PAR%2D20%2D156%3A%20Translational,Disease%20(R01%20Clinical%20Trial%20Optional)

ACTC Leadership

Central IRB: UsSc PI NIA External Advisory Board
NBREC Advarra Aisen Ryan

Research Participant Adviso

Executive Committee Y Board
Unit Leaders DSMB
M':n'?"g;::m ACTC Pls and PEC NIA T
Walter (see above) Chairs (Ryan)
(see below)
A J
\
N\ 4 . "
Steering Units Committees
Committee Adinlstration
Tobias and Pizzola
~
—
Biomarker
Rissman
s————
) e——————————
Unit Leaders Bios N
(Esenghit Raman and Donohue
P
Clinical Operations
Gessert

Key:
Leadership oversight >
Site Metrics and Study
Budget
Craft and Geldmacher




A Non-AD Dementia Committee (Chairs: Brad Boeve, Adam Boxer)
A Advises on trial design for studies where the population isABragerelated dementia

ANeuropsychiatric Symptoms (NPS, Chair: Jeff Cummings)

AAdvises on trial design for studies of agents, devices, omph@nmacologic interventions targeting
NPS such as agitation, psychosis, depression, apathy, and sleep disorders

ANon-Pharmacological Intervention Committee (Chairs: Laura Baker, Bruno Vellas)

AProvides expertise and guidance in the development and management of trials involving non
pharmacological approaches in clinical trials

ALY Of dzZaAA2y > S5AQSNEAGET | YR 9 RdzOl iCX)Xygmmittge (Chéirs: K S
Rema Raman, Reisa Sperling)

ADevelopinggoals, formulating strategic plan, anoll P_rovidin oversight / ¢/ Q& O2NB 0
r

Inclusion, diversity and training in A%RD clinical trials and the ADRD clinical research communit

large
A Research Participant Advisory Board (Chair: Sarah Walter)

A Provides guidance to the consortium to help ensure that the outcomes of ACTC work are meanin
to the public.

A Focus on inclusion of individuals from underrepresented populations as well as from across the
disease spectrum.
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DATA, IMAGES AND BIOSPECIMEN SHARING POLICI{

A Primary goal of this policy is to make available project research data,
Images and biospecimens from ACTC clinical trials to the scientific
community in a timely manner, while safeguarding the safety and
3rivacy of trial participants and protecting confidential and proprietary

ata.

AC2tt29 GKS [/ 2fftlF0o2NrGA2YyY F2NI ! 1 KSAY.
well as NIA/NIH guidelines and policies

A Data, images and biospecimens will be shared at two-{dwiats for
each project:

1. Prerandomization data, images and biospecimens will be shared
within twelve (12) months of the final participant randomization.

2. Project data, Iimages and biospecimens will be shared with the
scientific community after the earlier of either regulatory approval of
the tested treatment, at time of publication of top line results, or
nine (9) months after the completion or early termination of theﬁ
AR CTC

ALZHEIMER'S

CLIMICAL TRLALS SOMSORT LM




Al zhel mer 0s Clinical Tri1 a
Mission: To provide an optimal infrastructure, utilizing centralized resources and shared expertise, to ac
devel opment of effective interventions f

Apply for an ACTC project
Eligibility: Anyone (academic or industry)
Studies: Phase 18ll, nonpharmacological
and novel approaches encouraged
Contact: SarahWaltewaltersa@usc.edu

A We work in collaboration with proposers to develop idea and submit grant to NIA
A Infrastructure includes expertise in study design and conduct, full clinical trial

management capability at coordinating center and network of trial sites kCTC
A Learn more atwww.actcinfo.org BT T

CLINICAL TRIALS CONSORTIUM




CURRENT ACTC TRIALS

AEnrolling ALaunching in 2021
AAHEAD A35 (BAN2401) ACT1812
A A3: cognitively normal, below threshold A Phase 2, prodromal or mild AD

amyloid PET, at risk

A A45: clinically normal, elevated amyloid

PET, high risk Al ATSQa 9YR . SYSTA
TetrahydrocannabinoL{BBY

: A Phase 2, sever dementia with agitation
AEnrollment Complete Ongoing o P
A oral combination of tetrahydrocannabinol

AA4 Open Label Extension (THC) and cannabidiol (CBD)

Victe

ALZHEIMER'S

CLIMICAL TRIALS COMSORTILINM



ACTC Affiliated Clinical Trial Enabling Projects
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A Establish a triateady, AD biomarker positive cohort, i.e., a pool of well
characterized participants, for trials at multiple sites across North
America to faclilitate recruitment

A Enrolling

4 L
Feeder Reqistries
Media, Communit

._Outreach, etc.

» {Alzheimer Prevention Trials (APT) Webstudy

WA al

AD Biomarker + BB (TRGPAD Cohor}

Pls: Paul Aisen, Reisa Sperling, ﬂ
Jeff Cummings (RO1AG053798) [AD Blomarker} » Remain in AP




apt webstudy *%- # FAQ SignUp Login | English -

apt webstudy

Accelerating AD Clinical Research

Sign Up

Alzheimer Prevention Trials Webstudy

If you are at least 50 years of age and interested in Alzheimer's research,
please join!

www.aptwebstudy.org

Low barriers: 10-15 min per
visit, flexible schedule
Engagement: feedback on
progress, testing
Education: news and
updates on trials
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Alzheimer's Clinical Trials
Consortium - Down Syndrome

To provide an optimal infrastructure, utilizing A‘ I ‘ - D g
&

Alzheimer's Clinical Trials Consortium
Down Syndrome

centralized resources and shared expertise, to

accelerate the development of effective interventions

for Alzheimer's disease in Down syndrome.

A ACTEDS will leverage the experience and expertise of the ACTC, as well as fiuadédé

11 KSAYSNRAE . A 2 DdwiNSysining (RBDE) grolbsitalkMild a trieeady cohort of
adults with DS and then design and conduct clinical trials in this cohort.

A ACT@S will serve as a platform for bringing the latest and most innovative AD therapies to the C
population.

actcds.org



PI: Mike Rafii (AG066543)

AEstablish a triateady pool of welcharacterized adults with Down Syndrome (DS) to

participate in AD trials
AlLaunching in 2021

Trial Ready-Cohort
Down Syndrome
(TRC-DS)

Trial Ready Cohort T Down Syndrome

- ‘ Clinical Trial 1

Clinical Trial 2

= Clinical Trial 3




Advocacy
Groups

Industry

Partners

Participants
@ and Families

ACTC-DS

Alzheimer’s Clinical Trial Consortium

Down Syndrome

Research

l Collaborators

Executive
Commitee

ACTC
Research
Units

Funding
Partners



Pipeline of NIA and Trans-NIH Translational Research Funding Opportunities

DRUG DISCOVERY PRECLINICAL DEVELOPMENT CLINICAL DEVELOPMENT
| | |

Proof
Screening of
Concept

Target ID Assay

New Drug

Early Validation _ Development Approval

—
Discovery of Cell-Based or in vivo Chemical
Probes for Novel Brain Targets
—
Advancing Basic Neurobiology Toward
Translation Through Assay Development

—
Drug Discovery for Nervous System Disorders
—

AD Drug Development (ADDP)

—
Blueprint Neurotherapeutics (BPN)

arly and Late-Stage Clinical Trials
for the Spectrum of Alzheimer's Disease
and Age-related Cognitive Decline

Small Business Funding Opportunities (SBIR/STTR)




Clinical Therapy Development

APhase 1 and Phase 2 Clinical Trials (Pharm and Non-Pharm)
AStudies to enhance trial design and methods

APhase 2/3 and 3 Clinical Trials (Pharm and Non-Pharm)

*Early and latestage clinical trials for the spectrum of AD/ADRD andratgged cognitive declineé021 Ressue planning to combine these
FOAs into a single FOA covering Phadiépharm/nonrpharm clinical trials, as well as clinical trial design/methods



https://grants.nih.gov/grants/guide/pa-files/PAR-18-877.html
https://grants.nih.gov/grants/guide/pa-files/PAR-18-878.html
https://www.nia.nih.gov/approved-concepts#ctreissue

Data Sharing Requirements for NIA AD/ADRD Clinical Trials

ASharing of data and biosamples is expected at the time of publication of
the primary results or within 9 months of data lock, whichever comes first

APivotal trials are expected to follo@ollaboration for Alzheimer's
Prevention(CAP)ata and sample sharing principles:

Amake screening/preandomization baseline data available within 12
months of enroliment completion

Apostrandomization data and biosamples should be made available as
soon as possible without compromising trial integrity, I.e., after
regulatory approval or trial completion/termination or 18 months
whichever comes first

*Weninger, et al. Alzheimers Dement. 2016



Clinical Therapy Development

ASBIR: Clinical trials allowed

ASTTR: Clinical trials allowed



https://grants.nih.gov/grants/guide/pa-files/PAS-19-316.html
https://grants.nih.gov/grants/guide/pa-files/PAS-19-317.html

Trends in NIAunded Early Stage Clinical Trials for AD/ADRD
(Phase 1 & 2) 2063019
-by therapeutic target/disease mechanism

# of newly funded projects 5 3 1 3 4 6 6 4 6 10 8 11

ladrp.nia.nih.gov



