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The continuum of Alzheimer’s disease

“Normal” Aging

----------
-
-
-

Preclinical it T
“w
»
\~~
Cognition : PN
9 Mild Cognitive ‘\\
Impairment o
(Prodromal AD) ‘\\
\
\
\
Alzheimer’s |
Dementia

Years

Sperling R et al Alz & Dem 2011
NIA-AA Preclinical Workgroup
Jack C et al Alz & Dem 2019, 2024



Preclinical Alzheimer’s Disease

Clear evidence that AD begins >decade before impairment
— More amyloid associated with more tau, faster cognitive decline
— Additional factors that increase risk of decline

Clinical trial learnings
— “Earlier is Better” (low pathology groups) early symptomatic trials
— Substantial amyloid removal may be required even in preclinical

Looking forward
— Ongoing trials in preclinical AD with amyloid reducing antibodies
— Plasma biomarkers to predict and track “pre-preclinical” AD

Getting closer to primary prevention of AD
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High Risk of Cognitive Decline in Amyloid+ Cognitively Unimpaired

Harvard Aging Brain Study ADNI
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Detecting Alzheimer’s Disease During Life
Amyloid and Tau PET Imaging

Amyloid 3

Tau

Amyloid Negative Amyloid Positive Amyloid Positive
Cognitively Coghnitively Alzheimer’s
Unimpaired Unimpaired Dementia

Sperling, Mormino, Johnson Neuron 2014
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Predicting the “Ca-TAU-strophe”

Baseline Amyloid Levels vs. Longitudinal Tau PET
Harvard Aging Brain and A4 Study
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Plasma Markers and Imaging Markers of Vascular Integrity

Predict Tau and Cognitive Decline in Preclinical AD
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Testing the Right Target and Right Drug
at the Right Stage of Alzheimer’s Disease

Abnormal AP accumulation Cognitive impairment

Primary Prevention
Delay onset of AD pathology
+ Decrease AB,, production

+ Prevent tangle formation

e

}gecondary prevention
Delay onset of cognitive impairment
in individuals with evidence of
pathology

« Decrease accumulated AP burden

» Decrease neurodegeneration with |
anti-tau or neuroprotective agents

1 Tertiary prevention and treatment
Delay onset or progression of dementia

« Neuroprotection-prevent neuronal loss
« Enhance function of remaining neurons

z - Neurotransmitter repletion
-

No pathology Preclinical MCI Dementia

Sperling, Jack, Aisen Science Trans Med 2011
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Why have we finally succeeded (somewhat) in AD
disease modifying therapeutic trials?

Defining population with target
pathology

Aggressive reduction of amyloid
PET below baseline down into
“amyloid negative” range
Moving earlier in the clinical
spectrum to MCI/mild dementia

Greater clinical benefit observed in
subgroups with lower levels of AD
pathology

from placebo

sted mean difference

CDR-SB adju

5 =7 = = = = =
Amyloid PET adjusted mean difference from placebo (centiloid)

Boxer A and Sperling R Cell 2023



Phase 3 Lecanemab Clinical Outcomes Through 36 Month OLE

Lower Baseline Amyloid Group Shows Greater Continued Benefit
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CDR-SB
Overall Population

Phase 3 Donanemab -
Lower Baseline Tau Associated with Greater Clinical Benefit
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Bepranemab (anti-Tau Antibody) Phase 2
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Testing the Right Target and Right Drug
at the Right Stage of Alzheimer’s Disease

Abnormal AP accumulation Cognitive impairment

Primary Prevention
Delay onset of AD pathology
+ Decrease AB,, production

+ Prevent tangle formation

e

}gecondary prevention w

Delay onset of cognitive impairment
in individuals with evidence of
pathology

« Decrease accumulated AP burden

» Decrease neurodegeneration with
anti-tau or neuroprotective agents

Tertiary prevention and treatment
Delay onset or progression of dementia

« Neuroprotection-prevent neuronal loss
« Enhance function of remaining neurons

: - Neurotransmitter repletion
-

Normal
No pathology Preclinical MCI Dementia

Sperling, Jack, Aisen Science Trans Med 2011



Secondary Prevention Trials in Preclinical AD
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A4 Screening Results

A4 randomization
complete Dec 2017

Elevated AR+

Amyloid Randomized
(AB+) Into

Continue in

Telephone In Clinic Florbetapir
or Web Screening Amyloid

Screen Visit 1 PET
N>15,000 N=6763 N=4486

Elevated Enrolled
Amyloid LEARN
Study
(AB-) N=541
N=3163
LEARN enrollment

Sperling R et al. JAMA Neurology 2020 complete April 2017



No treatment difference on cognitive decline in A4
No cognitive decline observed in LEARN (Amyloid negative)

Worsening

(95% Cl)

Spline modeled PACC

Solanezumab
Placebo

Preclinical Alzheimer Cognitive Composite (PACC)
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LEARN vs. A4 Placebo

L]
24 48 12 96

No. of Participants

564 554 534 518 498 B4 43:
583 569 555 532 510 490 438

Weeks since Randomization

p=0.26
4. A4 Solanezumab vs.
A4 Placebo
264 )F.'IH 312
156 15
176 13

Mean (95% CI) derived from spline model of Preclinical Alzheimer’s Cognitive Composite (PACC).

Sperling R et al New England Journal of Medicine 2023



Impact of Baseline Amyloid and Plasma P-tau217 on
Cognition (PACC) Across LEARN and A4 Study
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Higher CDR-Global Progression Rate Predicted by

Higher Baseline Amyloid PET or Plasma P-tau217/

Baseline Amyloid PET

Baseline Plasma P-tau 217
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A4 Study — Increase in Tau PET with CDR Progression

CDR remained 0 CDR progressed Group difference

Change in tau PET

FTP slope (SUVTr/yr)

Sanchez J T .
CTAD 2024 g 0.01

0.02 0.03 . : : ; . 35 40 45 5.0



A4/LEARN Study
Full Longitudinal Dataset Available

A4STUDYDATA.org

Volume 11, Issue 4

August 2024

Introduction to the Special Issue on the A4 Study

Paul Aisen & R. Sperling

Data available via GRIP, Synapse, GAAIN and more
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www.aheadstudy.org

STUDY

The AHEAD Study

The AHEAD Study is testing whether an
investigational treatment can lower people’s risk of
memory loss due to Alzheimer’s disease.

View Participation Requirements

We are looking for people ages 55-80 who do not yet
have symptoms of Alzheimer’s disease, but who are
interested in participating in clinical trials aiming to

help prevent memory problems in the future. You can

answer a few short questions to learn if you may be
eligible to participate in the AHEAD Study.



http://www.aheadstudy.org/

AHEAD 3-45 Design Overview

AHEAD 3-45 Study is composed of two sister trials spanning the continuum of
early-late preclinical AD

AHEAD Study testing targeted dosing of lecanemab, a monoclonal antibody
targeting protofibrillar forms of AB, on the basis of screening amyloid PET level

A3 - Intermediate amyloid (20-40 centiloids) aimed at slowing A3
accumulation (N=448)

— 4 year Phase 2 trial — 10mg/kg monthly lecanemab (n=200/arm)
— Amyloid PET primary outcome — Tau PET key secondary
— Cognition exploratory (PACC-5 and C3)

A45 — Elevated amyloid (>40 centiloids) aimed at preventing cognitive
decline (N=1173)

— 4 year Phase 3 trial — 10mg/kg lecanemab biweekly then monthly maintenance
(n=500/arm)

— Cognitive primary outcome (PACC-5)
— Amyloid and Tau PET key secondary (potential interim for accelerated approval)
— Additional cognitive, participant reported, plasma and CSF biomarker outcomes



AHEAD 3-45 Study Design

Pre-randomization Randomization Follow-Up
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AHEAD 3-45 Participant Characteristics

Screened Randomized Participants
Characteristics Participants A3 A45

(N=20721) (N=448) (N=1173)
Age in years, Mean (SD) 68.3 (6.3 68.3 (5.4) 70.6 (5.3)
Female Sex, n (%) 13007 (62.9% 293 (65.5%) 752 (64.1%)
Education in years, Mean (SD) 16.1 (2.9) 16.3 (2.9)

Family history of dementia, n (%)

4524/6021 (75.1%

361 (80.9%)

946 (81.3%)

APOE ¢4 carriers, n (%)

)
)
15.8 (3.1)
)
)

7335/20130 (36.4%

322 (71.9%)

862 (73.5%)

MMSE

28.4 (1.7)

29.0 (1.1)

28.6 (1.6)

Race and Ethnic Underrepresented
Groups (URG - North America only)

4534 (26.9%)

57 (15.2%)

108 (11.0%)




AHEAD 3-45 Study: Shared screening platform

Total consent N = 20721*

Cognitive testing Amyloid
(PACC-5) Amyloid PET Disclosure
(NAV4694)

Medical history Plasma Biobank

Demographics

Plasma

Visit 1B Visit 2 Visit 3 Visit 4
N = 6082 N = 4443 N =4319 N = 1941

Visit 1/1A
N = 20693

Tau PET
(MK6240)
Visit 5
N = 1727

-
\_

* 28 participants screened prior to screening visit 1/1a




Plasma Screening vs. Amyloid PET in AHEAD 3-45 Study

10.0

7.5

ptau217 ratio
@)
o

2.5

0.0

ACTC Biostats-Oliver Langford

(APEX) A3 A45

-20 0 20 40 60 80 100120140160
Amyloid PET (Centiloid)

* Pre plasma screening
* Plasma screening

(N=3784)

PRELIMINARY



Minimizing screening ineligibility on PET — Introduction
of plasma algorithms in AHEAD

== Pre plasma screening == Plasma screening| Ap42/40 adjusted p-tau217r added to } | p-tau217r, AB42/40,
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Frequency Distribution of Amyloid CL by PET Eligibility
(N=4482)
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Tau PET Pre-Randomization Data in A3 and A45
MTL and Neocortical SUVr Distribution

MTL Tau PET Distribution Neocortical Tau PET Distribution
=2 oo =]
250 | f 250 |
200 : 200 |
150 - - 150 -

100 | 100 -
50 - 50 |
"0 ! 2 3 4 %0 1 2 3 4
Tau PET SUVr Tau PET SUVr

A3 |[N=429
B A45 N=1106 PRELIMINARY



MTL and Neocortical Tau PET Associated
with Cross-Sectional Screening Cognition (PACC-5)

MTL pR=-0.13; p<0.01 Neocortical pR=-0.16; p<0.01

10 10

-10 ° -10

° A3 1 2 3 4 1 2 3 4
A45 MTL Composite NEO Composite

N=1531 pR: partial correlation adjusting for Age, Sex and Education PRELIMINARY



Where do we go from here?
Getting Closer to Primary Prevention — “A2...A1”

» Validate algorithms for predicting risk of future Ap accumulation
— Age x APOE x plasma p-tau217 levels

» Build large trial ready cohorts
— Plasma AD biomarkers, remote cognitive testing, digital monitoring
— Measure proteomics (vascular integrity, co-pathologies, synaptic markers)

* Design trials for active immunization (vaccines), intermittent passive
Immunization (antibodies) and/or oral agents
— Primary outcome - ? Longitudinal amyloid PET vs. blood tests alone?
— Smart phone cognitive testing - assess earliest changes in learning/memory

* Design combination trials that will simultaneously decrease amyloid
accumulation, reduce vascular risk and build brain resilience



How early do blood tests begin to change in preclinical AD?

APEX A3 A45
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7.5

ptau217 ratio
(@)
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0.0 VEA3 EA45
-20 0 20 40 60 80 100120140160
Amyloid PET (Centiloid)

AHEAD 3-45 Screens
(N=3748)

* Blood test abnormalities detectable prior to
intermediate levels (<20CL) on amyloid PET

* The Alzheimer Plasma EXtension (APEX)
Study is enrolling people who screen-failed for
AHEAD to predict who will become amyloid + and
validate longitudinal plasma outcomes for future
prevention trials

« APEX will run as a comparison arm in parallel
with the A3 and A45 treatment and placebo arms
of the AHEAD Study

« APEX sets the stage for “A2...A1” prevention
trials to ultimately prevent people from becoming
amyloid positive altogether



Gaps in Knowledge

 Need more data in representative cohorts

— Thus far, biomarker thresholds operate consistently across groups to
predict amyloid PET (Molina-Henry Alz & Dem 2024; JPAD 2024)

— Consistent evidence of lower prevalence of amyloid across plasma, CSF,

PET and autopsy in Black/AA, Asians. Less clear among Latina/Hispanics.

« “Apparent paradox” of lower biomarker prevalence with increased
risk of cognitive decline and dementia in URG

— Potential explanations include higher inflammatory state that might favor
amyloid clearance but increase future synaptic vulnerability
 Likely that multiple processes contribute to cognitive decline in
diverse communities

— Need to understand contributions of social determinants of health,
comorbidities (e.g. vascular), continuing biases in testing and diagnoses



AD Biomarkers Across Race and Ethnicity by Age by APOE (N=11,665)
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Doris Molina-Henry HAI 2025

AD biomarkers increase with age, particularly among APOE4 carriers.
Black/AA, Asian, and Hispanic/Latina participants show later age increases
iIn AD biomarkers




APEX APEX Study Design — Phase |

* Enrolling 1000 cognitively unimpaired individuals who were found to be
amyloid ineligible (<20CL) screening for the AHEAD 3-45 Study

» 55 sites across US (hoping to expand internationally!)

« Annual plasma samples, cognitive and functional assessments
 Amyloid PET and MRI at 4 years

APEX
n=1000

| |
Plasma+/PET- Plasma-/PET - No PET URG
n =500 n =250 120

* Oversampling from race-ethnic underrepresented groups (URG) in AD
research, including URG who screen-failed prior to PET (Baseline PET
for these participants being funded by GHR and Alz Assoc)



AIPEX ... APEX Sociceconomic Status

Age

-Mean (SD) 68.2 (6.2)
Sex

-Female 583 (64.7%)
Education (years)

Mean (SD) 16.1 (3.1)
Race

American Indian or Alaska Native 3 (0.3%)
Asian 64 (7.1%)
Black or African American 173 (19.2%)
More than one race 50 (5.6%)
Native Hawaiian or Other Pacific 4 (0.4%)
Islander

Other 24 (2.7%)
Unknown or Not Reported 7 (0.8%)
White 576 (63.9%)
Ethnic group

Hispanic or Latino 221 (24.5%)
Not Hispanic or Latino 680 (75.5%)
RE-URG

- Non-URG 349 (38.7%)
- URG 516 (57.3%)

AHEAD Plasma Prediction

~
w

50-

25-

Hollingshead Score 11-17
(Higher Socioeconomic Status)

Hollingshead Score 18-31

Hollingshead Score 32-47

Hollingshead Score 48-62

Hollingshead Score 63-77
(Lower Socioeconomic Status)

o

@ Plasma+ PET-

Amyloid PET (Actual)

.
.
e % o ® H
° e %e o o
o o8 o°
S oae 0
S-D es * -
LI PRI 1 2°°%
A "a © N ab' ’;w.f %
L Y o, $°82
g oce DI
X3 SOy T
Cee 2% 0 ch‘
o8 8 ' % of o
H
-10 0 10 20

wi
o

@ Plasma- PET-

0.04

APEX Group -

Race and/or Ethnic URG Enrollment =(56.3%) Data pull as of 1/24/25

AB42/AB40

0.08

100 150
Count

@ No PET

0.12 0.16

Biomarker Value

Plasma+ PET- =

Plasma- PET- No PET

200

ptau217 ratio



<
g

Predicting Future “Amyloid Positivity”
Preliminary Data from Harvard Aging Brain Study and LEARN Study

Massachusetts General Hospital ~ Harvard Medical School ~ Brigham and Women's Hospital

LEARN
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Digital Multi-Day BRANCH Learning Curves

Diminished Learning in Preclinical AD
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The Paradox of Clinical Development in AD

To show an effect the disease must progress, but...
The disease may be most treatable before it begins progressing

Sam Dixon and Suzanne Hendrix

Pre-Clinical MCI =zl Prevalent
Dementia Dementia
$30,000 4
g $20,000 4
z Where Where a
g treatment treatment
= —_—
s may be most  effect can
$10.0007 effective be seen
$0 A
-10 ¢ -5 0 5 10
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Untreated Starting at prevalent dementia Starting at dementia diagnosis Starting at MCI diagnosis
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Total cost savings over expected disease course by treatment start

Total cost savings

$300,000 A

$200,000

$100,000 A

$0 A

-10

5 0 5
Start of treatment relative to dementia diagnosis (years)

10

Percent
slowing

== 0.9
== 0.8
= 0.7
= 0.6
= 0.5
= 0.4
= 0.3
= 0.2
= 0.1

Percent

slowing

90%
80%
70%
60%
50%
40%
30%
20%

10%

5 years
pre-MCI

$291,000
$281,000
$284,000
$274,000
$254,000
$215,000
$155,000

$93,000

$41,000

MCI
diagnosis

$272,000
$261,000
$245,000
$218,000
$180,000
$133,000
$88,000
$51,000
$23,000

Dementia
diagnosis

$161,000
$136,000
$109,000
$81,000
$57,000
$39,000
$25,000
$15,000
$6,000

Start of Treatment

Start of
prevalent
dementia

$37,000
$26,000
$18,000
$12,000
$8,000
$5,000
$4,000
$2,000
$1,000

®

&nta ra




The Economic Arguments for Treating Earlier

Table 2. Attributable cost after transition to MCI

Overall cost after Average annual cost
reaching MCI after reaching MCI
Medical care $138,153 $15,099
Social care $175,455 $19,175
QALY loss — P— Figure 5. Breakeven analysis for different assumptions
for size of treatment effect
Caregiver medical care $75,198 $8,218
—e—(Cost offsets —e— Payer perspective —e—Societal perspective == =Cost per person

Caregiver time loss $205,500 $22,459 $160,000
Caregiver QALY loss $154,763 $16,914 § 5140000 -
Total $1,480,092 $161,759 g 1000 —
Note: Estimates were derived from the projection of the impact of the natural 3‘.;5 - o - e s
history of MCI due to AD by Prados et al. (4) and inflated to US$20231 E $80,000 —= "

E $60,000 =" B i

g e S5

&In $40,000 534.-03_'17 e, bl _“: R B T o e e

E $20,000 sz

$7,721 $17,791
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Relative risk reduction of progression to MCI under treatment

Mattke S et al JPAD 2024



Why is Preclinical AD So Controversial?
Stigma around the “A” Word

* We used to be afraid to say the “C” word for Cancer, because
cancer was thought to be an untreatable fatal iliness

— Not all carcinoma in situ will progress to metastatic disease, but detecting
and treating cancer at the earliest possible stages has dramatically
Improved survival

 ltis true that some people with amyloid accumulating in their
brains will not develop AD dementia in their lifetime

— High risk of cognitive decline and progression to MCI and dementia

— Need to avoid the ca-"tau”-strophe — decrease amyloid before tau spreads
iInto neocortex

* Important to change the perception of the “A” word - Alzheimer’s
disease is treatable and the earlier we detect evidence of disease,
the better chance to be able to bend the curve of cognitive decline



Encouraging history from other fields

Think about what has changed in cancer, stroke, HIV, diabetes,
osteoporosis .... when we detect disease BEFORE symptoms?

Delaying dementia by just 5 years would reduce projected Medicare
costs related to dementia care by nearly 50%

Serious diseases require aggressive treatments
— Many older people fear Alzheimer’s disease more than cancer

— We commonly administer cancer treatments with debilitating side effects that
are acceptable to gain valuable time

— But we need to determine which people with preclinical AD need treatment
and when they need it

Alzheimer’s disease is a formidable opponent — We must be even
bolder! But we are getting there...
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