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Overview

® Preliminary findings from small or short-duration RCTs that regular physical
exercise has potential to slow cognitive decline in adults at increased risk for
AD [Lautenschlager 2008, Baker 2010, Nuzum 2020, Biazus-Sehn 2020]

® Phase 3 multi-site randomized clinical trial in 296 older adults with MCI,
coordinated through the Alzheimer’s Disease Cooperative Study (ADCS) in
partnership with Wake Forest University School of Medicine

* Tested the effects of physical exercise on cognitive ~APAS=Cog-Exec

function using a global composite: ADAS-Cog-Exe - ADAS-Cog13 Subtests: Immediate
. e r—— & Delayed Word Recall, Orientation,

I Number Cancellation

RES

Executive Function: Trails A & B,
Digit Symbol, Category Fluency

Development of a novel cognitive composite outcome to assess
therapeutic effects of exercise in the EXERT trial for adults with
MCI: The ADAS-Cog-E
& i « CDR Box Scores: Memory,
Orientation, Judgement & Problem

Solving

Diane M. Jacobs* Ronald G. Thomas** | David P.Salmon'- Shelia Jin®
Howard H. Feldman’~ CarlW.Cotman® | LauraD.Baker' | for the Alzheimer's
Disease Cooperative Study EXERT Study Group'* | for the Alzheimer’s Disease
Neuroimaging Initiative

Primary

Test whether 12 months of supervised moderate-high intensity aerobic exercise
(AX) relative to stretching/balance/range of motion (SBR) can improve or protect
cognition measured using ADAS-Cog-Exec in adults with amnestic MCI.

Secondary & Exploratory

» Test intervention effects on:

o * Executive function and episodic memory composite scores

o *CDR-SB

o MRI and ASL brain imaging (hippocampal, prefrontal, AD signature regions)
o AD blood biomarker (ab42/ab40)

« * Examine intervention effects relative to usual care (no intervention) with
modeling using ADNI
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(4 .
EGrr Study Design

12 months 6 months
Medical & - - -
Cognitive WHH A HE T e T e e
Screening Supervised  [Unsupervised

Intervention Oversight

» Supervision by YMCA Trainers
» Central oversight by exercise

experts
! y » Regular Central review of
Aerobic Exercise, Stretching, Balance, Range of rec;)rdedfexer0|se agherte.nce
4 times per week, 30-40 min Motion, 4 times per week, 30-40 min metrics (frequency, duration,
70-85% heart rate reserve <35% heart rate reserve intensity)

* Outcomes assessments every 6 months
* Blood collection every 6 months

* Brain imaging at Baseline & Month 12

* CSF collection at Baseline & Month 12

J :
E%T Populations of Interest

Primary: Modified Intent-to-Treat (mITT)
Includes all eligible participants who:

* began the exercise intervention
* completed at least 1 post-baseline primary outcome assessment

Others ...

* Pre-Pandemic (mITT participants exiting study before pandemic)

* Per-Protocol (mITT participants meeting rigorous adherence metrics:
attended 70% supervised sessions, mean session duration of 40 min)
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J
E%T Analysis Plan

* Cognition: tested differences in ADAS-Cog-Exec change scores from baseline to mean
of Months 6 & 12, across intervention groups (a=0.05)

v
ADNI Eflerr
@ o
* Usual Care: compared 12-month changes for each EXERT n — n
intervention group relative to matched ‘usual care’ participants

® ®
(using ADNI) based on age, sex, ethnicity, education, MMSE, apoE4 ' —) '

(using propensity matching)
1-to-1 matching based on

ﬁ age, sex, race, ethnicity,
education, MMSE, apoE4

@ Demographics (n=296) | AX | SBR
EW Sex (n, % Female) 85 (57.4%) 84 (57.0%)
Race (n, %)
Amnestic MCI White 127 (86.4%) 129 (87.2%
- African American 15 (10.2% 14 (9.5%
Participants ! ! LO2 | BB
(n=296) Asian 3(2.0%) 4 (2.7%)
Native American/Alaskan Native 2 (1.4%) 1(0.7%)
Baseline Characteristics Ethnicity (n, %)
« Mean (SD) MMSE: 27.9 (1.9)  Hispanic 3 (2.0%) 0 (0%)
« Mean (SD) CDR-SB: 1.5 (0.8) Non-Hispanic 142 (96.0%) 145 (98.0%)
* ApoE4 carrier: 25% Unknown 3(2.0%) 3 (2.0%)
Age, years (M, SD) 74.3 (5.7) 74.7 (6.2)
Education, years (M, SD) 16.2 (2.4) 16.3 (2.4)
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Results: Primary Outcome

ADAS-Cog-Exec

Treatment-related change from baseline (z-scores)

No group 0.50
difference: p=0.29 Better
, 0.25
And no decline from
baseline at 6 or 12 months
for either group ... 0.00
Same no group difference results for: 05
e Pre-Pandemic Population (p=0.74)
e Per-Protocol Population (p=0.98) 0.50
Worse
-0.75

*covariates: site, apoE4, sex

High Intensity

— No Change

Exercise

AX SBR

**Scores were lower overall for men and for apoE4 carriers, but no difference by treatment assignment

11/13/2023
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CDR-Sum of Boxes

35 | —AX —SBR

2.5

|

Worse

0.5

|

Better
|

Baseline

Month 6

Month 12

* No group differences, and no decline over 12 months

Same results for Pre-Pandemic Population and for Per-Protocol Population

12
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ADNI EClerr Usual Care Modeling (using ADNI)
Ten 12-Month Change on ADAS-Cog-Exec (z-scores)
1—1

age, sex, race, ethnicity,
education, MMSE, apoE4 1

ADNI Usual Care 0:-— - - — No Change
group got worse
over 12 months ... .

EXERT Aerobic Worse
group did not 2

Group difference: p=0.012

Usual Care EXERT AX
(n=148) (n=148)

) 9

ADNI EZlerr Usual Care Modeling (using ADNI)
T 12-Month Change on ADAS-Cog-Exec (z-scores)
1—1

age, sex, race, ethnicity,
education, MMSE, apoE4

Group difference: p=0.0005

1
Better

ADNI Usual Care

= = = No Change
group got worse
over 12 months ... .
EXERT Stretching, Worse
Balance, Range of 2

Motion group did not Usual Care EXERT SBR

(n=148) (n=148)




11/13/2023

N

ESGerr Summary

® Primary hypothesis was not supported: no group differences in cognitive response to

exercise. c
9 ’
® However, cognitive function in adults with aMCI did not decline g Eﬂ/ER’
over 12 months for either exercise group. This differed from the - e
modeled trajectory for matched ADNI ‘usual care’ cohorts 2 ‘ADNI .
showing 12-month declines on our primary outcome. go
o

® Findings suggest that any regular supported exercise of at least 120-150
minutes per week for 12 months may increase resistance or resilience to
cognitive decline for MCI.

® Trial was conducted during a pandemic = has implications for durability of
intervention with potential resistance to cognitive decline despite other
significant life challenges that adults with MCI will face now and in the future.
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Combination

Therapy ?? jl mproved
p Sleep

* May increase overall .
‘DOSFE’ of lifestyle | Physical
‘medicine’ Activity

Allows for personalized

TAILORING of the lifestyle _ v
program for cultural \Y Blood Cognitive &
practices, physical | Pressure Social
limitations and logistical Control Stimulation
challenges -
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Lancet 2015; 385: 2255-63

A 2 year multidomain intervention of diet, exercise, cognitive
training, and vascular risk monitoring versus control to .
prevent cognitive decline in at-risk elderly people (FINGER): Cognition
arandomised controlled trial

Improved

Tiia Ngandu, Jenni Lehtisalo, Alina Solomon, Esko Levdlahti, Satu Ahtiluoto, Riitta Antikainen, Lars Backman, Tuomo Hanninen, Antti jula,
TiinaLaatikainen, Jaana Lindstrom, Francesca Mangialasche, Teemu Paajanen, Satu Pajala. Markku Peltonen, Rainer Rauramaa, Fewe r

Anna Stigsdotter-Neely, Timo Strandberg, Jaakko Tuomilehto, Hikka Soininen. Miia Kivipelto
MULTIDOMAIN INTERVENTION

FINGER finesses
Exercise
/ y Colgnitiv: train.itng.
ascular risk monitoring .
Less Decline
N = 1260 = 2years > in Function

Age: 60-77 years

™S REGULAR HEALTH ADVICE

Extended 10-year follow-up in progress...
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CUSPOINTER

ALZHEIMER'S Q_') ASSOCIATION’

Who?

2000 cognitive normal older adults
(60-79 years) at increased risk for
cognitive decline due to:
v Sedentary lifestyle
v An unhealthy diet (based on a brief
diet screener)
v Suboptimum cardiovascular health
v Family history of memory problems
v Race and ethnicity: Black/African
American, Native American, Hispanic

Intervention
Groups

What?

« Participants design their own
lifestyle intervention program

* Receive education on healthy
lifestyles and brain health

* Annual health monitoring

Goal: Test the effects of two
lifestyle interventions on cognitive
function over 2 years.

« Participants provided with a

structured lifestyle intervention
program to follow

» Receive education on healthy

lifestyles and brain health

* More frequent health monitoring

19

PARTICIPANT CONTACT SCHEDULES

Year 1 Year 2
H Months Months
E 12 13 14 15 16 17 1@ 19 20 A 2 N 4
- £
=
Self-Guided
s
£ | Lifestyle Health x % x x
g Education &
¥ hg
2 Suppart c c c c
Adoption Transition Maintenance
Year1 Year 2
] Months (Weeks) Months
_E 1 2 3 4 5 5 42 13 14 15 16 17 18 19 20 1 2 23 24
Structured L 14 | (59 | @42 | (1318)
_
=
3
a | Nutrition® KKXX | 00 00 | xx | xx
s co | oo
£ | Cognitive = ¥
E Exercise! G
2 | Medical
£ Monitoring LK

CUSPOINTER

alzheimer’s Q) association®
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Z2Z0——--Z2000

Outcomes

Cognitive Domain

Primary Composite
(PmNTB)

Secondary /
Experimental

Memory

Free and Cued Selective Reminding Test (FCSRT)

Immediate and Delayed Story Recall (SR)

Immediate and Delayed Visual Paired Associates (VPA)

Executive Function
& Processing Speed

Number Span Forward, Backward, Sequencing

Word Fluency by Letter (F, A, S)

Word Fluency by Category (Animals, VVegetables, Fruits)

Digit Symbol Substitution (DSST)

Trail-Making Test, Condition A (Trails A)

TraiI-Makini Test, Condition B iTraiIs Bi

Global Mini-Mental Status Exam (MMSE)
Cogstate One-Card Learning (OCL)
Memory Cogstate Face Name Associative Memory Exam (FNAME)

Cogstate Behavioral Pattern Separation of Objects (BPSO)

Executive Function
& Processing Speed

Cogstate Detection (DET) and Identification (IDN)

Cogstate One Back (OBK)

Digital Cognition Technologies Clock Drawing (DCTClock)

BrainHQ Assessment

21

Allows for head-to-head

comparisons

1. POINTER Primary Cognitive OULCOME  +ioerermsem ittt
2. APOE genotype, banked DNA, plasma : :
3. Adjudicated cognitive status (MCI, AD/ADRD) FINGER
4. Extensive health phenotyping (cardiovascular, metabolic) :
5. Self-report: subjective concerns, mood, sleep, QOL, health large pharma studies

care utilization (A4, AHEAD)
6. Data sharing and harmonization with other trials, including

WW-FINGERS

Other non-pharm
studies (EXERT)

7. Ancillary studies (Imaging, Vascular, Microbiome, Sleep)

CUSPOINTER

alzheimer’s Q) association®

11
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CUSPOINTER NIA-Funded Ancillary Studies

alzheimer’s association]

POINTER Brain Imaging Ancillary N=480 (32% URG)
N=1052 (MRI, amyloid/tau PET)
(EP2ANT)N  Pl: Susan Landau (Berkeley) POINTER Neurovascular Ancillary AUL\

NIH/NIA R01AG062689 (Ultrasound, Tonometry) /
a Pis: Tina Brinkley & Heart &
Hossam Shaltout (Wake Forest) Vessels

NIH/NIA RO1AG066910

POINTER Sleep Ancillary (Oximetry, Actigraphy)
N=807 (34% URG)

Pls: Kate Hayden & Laura Baker (Wake Forest)

Gut - Brain POINTER Gut Microbiome Ancillary NIH/NIA R01AG064440
Connection (Metagenomic & Metabolomic
Profiling) N=780
Pls: Ali Keshavarzian (Rush), (34% URG)

. Rima Kaddurah-Daouk (Duke)
s NIH/NIA U19AG063744

23

Baseline Characteristic Northern
. Overall North Carolina California Chicagoland Houston Rhode Island p-value
At-Risk Cohort {N=2111) (N=304) (N=413) (N=463) {N=455) (N=376)
Age [in years] 68.2+/-5.2 67.8+/-5.0 675+/-5.2 68.5+/-5.0 685+/-5.2 68.4+/-53 0.41
Age: >= 75 years 274 (13.0%) 47 (11.6%) 46 (11.1%) 59 (12.7%) 67 (14.73€) S5 (14.6%) <0.001
b
-8 Age: >= 70 years < 903 (42.8%) > 159 (39.4%) 151 (36.6%) 220 (47.5%%) 201 (44.2%) 172 (45.7%) 0.001
]
brd _— —
o Female % 1453 (68.8%) 308 (76.2%) 277 (67.1%) 315 (68.0%) 299 (65.7%) 254 (67.6%) 0.008
— A
U Race/Ethnicity: Participants a< 647 (30.8%) > 117 (29.1%) 124 (30.2%) 145 (31.5%) 206 (45.4%) 55(14.7%) <0.001
=) Color _—
c
Q Education: Not a College 633 (20.0%) 148 (36.6%) 125 (30.3%) 111 (24.0%%) 146 (32.1%) 103 (27.4%)
E Graduate
3 Area Deprivation Index - National 36.1+/-23.1 56.0+/-22.0 208 +/-149 33.2+/-20.6 39.3+/-243 315+/-165 <0.001
S | —
Llc.l Systolic Blood Pressure (mmHg) < 131.1+/-159 > 132.0+4/-165 1284+/-140 @ 1304+/-15.7 135.0 +/- 129.2+/-16.6 0.56
" 16.0
Diastolic Blood Pressure (mmHg) 76.7+/-9.4 76.0+/-99 775+/-99 76.2+/-9.1 80.1+/-75 73.1+/-93 0.11
—
HBALC % < 5.9+/-0.7 > 59+/-08 5.9+/-0.7 5.8+/-0.7 6.0+/-0.7 5.9+/-06 0.22
Total Cholesterol mg/dL < 193.7 +/-42.5 ) 200.5+/-417 201.1+/-42.8  189.0+/-412 189.5 +/- 189.0+/-43.8 <0.001
416

24
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Intervention Adherence: Meeting Goal
* Team Meeting attendance (goal=80%): >90%
" lrestyle merventon program
* Receive education on healthy
lifestyles and brain health
+ Annual health monitoring
) ™
“\‘ ./‘ * Team Meeting attendance (goal=80%): 92%
S * Participants logging data (goal=80%): 86%
- Partcipants provided with a * Median aerobic exercise min/week (goal=120): 137 min
structured lifestyle intervention
program o alow * Median Fitbit very active min/week (goal=90): 90 min
" leeeeamamanvea . * Mean MIND diet score (goal=9.5): 10.6
+ More frequent health monitoring
Retention
* Active for assessments: 97%
* Active in intervention 83%

25

U.S. POINTER DATA: Results expected Summer 2025

1. Multiple traditional and experimental cognitive outcomes

. APOE genotype and blood AD biomarkers (Robert Rissman, ATRI/USC)
. Stored DNA and plasma for future investigations

. Adjudicated cognitive status (MCI, AD/ADRD)

. Extensive health phenotyping (cardiovascular, metabolic)

. Multiple measures of subjective experience (memory, mood, sleep, QOL)

N o o b~ W DN

. Extensive ancillary study data:

» Brain amyloid/tau PET, volumetric and ASL MRI

* Peripheral- and neuro-vascular metrics

* Gut microbiome, metagenomic, metabolomic data

+ Sleep apnea, sleep fragmentation and other objective measures of sleep quality

|
26
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CUS.POINTER

ALZHEIMER’S Q_') ASSOCIATION

Funding

ALZHEIMER’S
ASSOCIATION

* U.S. POINTER (parent trial)

National Institute
on Aging

* U.S. POINTER - Brain Imaging
* U.S. POINTER - Sleep

* U.S. POINTER - Neurovascular
* U.S. POINTER - Microbiome

LeaderSh | p (*plus many others who make this work possible)
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Laura Baker, PhD
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Jo Cleveland, MD
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Baylor College of Medicine &
Kelsey Research Foundation
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Ashley Alexander

Brigham & Women’s Hospital
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Duke University
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Maria Carrillo, PhD
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Claire Day
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Health Care
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U of California — Davis
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Stephen Salloway, MD
Rena Wing, PhD
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SUMMARY:

Risk Reduction Through
Non-Pharmacological Intervention

Regular physical exercise may slow cognitive decline Iin
adults at risk for dementia

U.S. POINTER - a large, diverse, and representative
rigorous trial will provide new multi-domain data to inform
future implementation of non-pharm strategies to prevent
cognitive decline and dementia in at-risk older adults
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