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Therapy in AD: The first hundred years
and looking forward
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DONEPEZIL VS PLACEBO
COGNITION (ADAS-cog)
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DONEPEZIL VS PLACEBO
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GALANTAMINE VS PLACEBO
BEHAVIOR (NPI)
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DONEPEZIL VS PLACEBO

BEHAVIOR (NPI)

L -8 -
(fl p=0.0083 p=0.0005
C -6- =0.0618 |
= p=0.0303 | P=> |
O
2 - |
4
2 | | Clinical
§ . | improvement
= -2 A I A
&
(@)
T T e B — l Baseline
e
(&}
§ 2 - Donepezil | M
- Clinical
N 4 Pllacebo | | | | | decline
- 0) 4 8 12 18 24 ITT LOCF
Study week
Donepezil n=138 130 114 124 118 119 (138)
Placebo n=144 138 116 128 128 125 (144)



Memantine Treatment in Patients With Moderate to

Severe Alzheimer Disease Already Receiving Donepezil
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SMMSE
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RECENT FAILURES

 5HT6 receptors as a target to increase
acetylcholine levels

« Study drugs added to donepezll

* |dalopirdine and intepirdine both failed In
Phase Il



STUDY DESIGNS AND OUTCOMES
FOR SYMPTOMATIC DRUGS IN AD

3 to 6 months
Placebo control group
Single-blind wash-out, rarely done

Add-on to ‘'standard of care’, usually
donepezll

Only one study with a ‘factorial’ design
Cognition as primary outcome
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STAGES OF ALZHEIMER'S DISEASE

Increasing Alzheimer’s
pathology

Dementia

© JL Cummings, 2008



Survival design from CN to MCI or to
dementia
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Add On Design In persons with
dementia due to AD

\
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Placebo
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PATHOLOGIES ASSOCIATED WITH AD
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B-Amyloid treatment strategies under study
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Amyloid Plague Reduction with Aducanumab

Placebo (n=34, 34, 21) -8 Aducanumab 1 mg/kg (n=26, 26, 21)
-8~ Aducanumab 3 mg/kg (n=29, 27, 26) -8~ Aducanumab 6 mg/kg (n=23, 23, NA)
-8 Aducanumab 10 mg/kg (n=28, 27, 21)

1,50 4

1,40

1,30

1,20

Mean Composite SUVR (+SE)

SUVR cut-point for florbetapir = 1.131
1,10 . .

0 26 54

Analysis visit (weeks)
Analyses based on observed data. PD analysis population is defined as all randomized subjects who received at

least 1 dose of study medication and had at least 1 post-baseline assessment of the parameter.
1. Landau et al. J Nucl Med 2013

Aducanumab is an investigational drug and not approved in Canada



Adjusted mean change from

baseline (+SE)

Aducanumab Effect on CDR-SB

Placebo (n=36, 36, 22) -8 Aducanumab 1 mg/kg (n=28, 28, 23)
-8 Aducanumab 3 mg/kg (n=30, 30, 27) -8 Aducanumab 6 mg/kg (n=27, 27, NA)
-8 Aducanumab 10 mg/kg (n=28, 28, 23)

2,50 - Difference from
placebo at
1+ Week 54
728 1 1
-0.33
1,50 -
-0.71
1,00
* 144
0,50
1 *P<0.05 vs placebo
0,00 T )

0 26 54

Analysis visit (weeks)
CDR-sb is an exploratory endpoint. Analyses based on observed data. ANCOVA for change from baseline with factors of treatment,
laboratory ApoE €4 status (carrier and non-carrier), and baseline CDR-sh. Efficacy analysis population is defined as all randomized
subjects who received at least 1 dose of study medication and had at least 1 post-baseline questionnaire assessment.

Aducanumab is an investigational drug and not approved in Canada



Original Article
Clinical and Biomarker Changes in Dominantly
Inherited Alzheimer's Disease

Randall J. Bateman, M.D., Chengjie Xiong, Ph.D., Tammie L.S. Benzinger, M.D.,
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Morris, M.D., for the Dominantly Inherited Alzheimer Network

N Engl J Med
Volume 367(9):795-804
August 30, 2012
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DRUGS SELECTED BY DIAN-TU

« Gantenerumab, antibody against
aggregated amyloid

» Solanezumab, monoclonal antibody
against soluble amyloid



AMYLOID AS TARGET FOR
DISEASE-MODIFICATION

 Amyloid as single target

* No effect demonstrated beyond mild
dementia

« Special groups of interest such as
Autosomal Dominant Familial AD and
ApoE4/4



STUDY DESIGNS FOR DISEASE-
MODIFYING DRUGS IN AD

18 months to 7 years

Placebo control group in CN and MCI
outside the US

Add-on to ‘standard of care’ at the
dementia stage, usually donepezll

Cognition as primary outcome, biomarkers
INn some
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New look at old drugs - 1

* Tramiprosate as an anti-aggregation of
amyloid fibrils drug was tested in mild to
moderate ‘probable AD’

* Negative Phase Il studies in the primary
analysis

» Reanalysis showed an effect In
participants with the ApoE4/4 genotype



B-Amyloid treatment strategies under study
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Tramiprosate vs placebo, 18 months,
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Effects in Mild to Moderate AD E4/4
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New look at old drugs - 2

 Lithium may have symptomatic and
disease stabilization effects, but needs
better tolerated doses: possible with new
“NanoLithium” NPO3 formulation



3 nm
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Aonys® is a unigue nanotechnology shared by all products under development
Aonys® is protected by 8 international patents

A pharmaceutical microemulsion composed of water and specific lipids

The active pharmaceutical ingredient is dissolved in the water phase

Administration is via buccal mucosa, transported by HDL lipoproteins and delivered
directly in cells in all tissue types, including the brain



New look at old drugs - 3

* Working group led by Robert Howard
looking at all available data on

(1) angiotensin receptor blockers

(2) angiotensin convesting enzyme
Inhibitors

(3) liraglutide/exenatide

(4) lithium  (5) Infliximab/etanercept

(6) fasudil (7) metformin




New look at old drugs - 4

* Neuroinflammation Is an important
pathophysiological factor at some stage of

AD

* [t may be possible to visualize the
microglial activation using novel PET
ligands such as [{!C]PBR28

* May lead to new trials using NSAIDS



CURRENT RESEARCH PET IMAGING AT MCGILL CENTER ON AGING
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Interactions between pathological processes drive
disease progression in preclinical AD

myloid
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microglia
g oS microglia cytokines

Increased tissue concentrations of amyloid in preclinical Alzheimer's disease will activate microglia.

We hypothesize that the interaction between regional amyloid, local NFT and levels of microglial
activation will drive propagation of NFT and cognitive decline (see statistical methods).
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WHAT IS ALZHEIMER'S DISEASE?
RISK AND PROTECTIVE FACTORS

RISK FACTORS
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Mangialasche, Kivipelto et al., 2012



To what extent can Alzheimer dementia be
prevented?

—- 10% reduction per decade

Diabetes mellitus 2.9% @~ 20% reduction per decade
Midlife hypertension ~ 5.1% Worldwide
Midlife obesity 2.0% 20
Physical inactivity 12.7% e 15—
Depression 7.9% @

: S 10—
Smoking 13.9% %

: 0 £

Low education 19.1% = 5
Combined PAR* 28.2%
PAR=population-attributable risk. 0 I I T I T
*Adjusting for non-independence of the 2010 2020 2030 2040 2050

risk factors.
Year

Norton et al., Lancet Neurol, 2014; Kivipelto and Mangialasche, Nature Neurol Rev, 2014



Figure. Trends in Stroke and Dementia Incidence Rates,
Ontario 2002-2013
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A 2 year multidomain intervention of diet, exercise, cognitive = W +§ @
training, and vascular risk monitoring versus control to o
prevent cognitive decline in at-risk elderly people (FINGER):

a randomised controlled trial

TiiaNgandu, Jenni Lehtisalo, Alina Solomon, Esko Levilahti Satu Ahtiluoto, Riitta Antikainen, Lars Bickman, Tuomeo Hénninen, Antti jula,
TiinaLaatikainen, Jaana Lindstrom, Francesca Mangialasche, Teemu Paajanen, Satu Pajala, Markku Peltonen, Rainer Rauramaa,
Anna Stigsdotter-Neely, Timo Strandberg, jaakko Tuomilehto, Hilkka Soininen, Miia Kivipelto

The Lancet, 2015

(Published online March 12 2015)



Q INTERVENTION SCHEDULE

CING

INTENSIVE MULTIDOMAIN INTERVENTION

NUTRITION:

7 group sessions,
3 individual sessions

EXERCISE: EXERCISE: EXERCISE:

1-2x/wk muscle 2x/wk muscle 2x/wk muscle strength training
2-4x/wk aerobic 4-5x/vk aerobic 5-6x/wk aerobic training

COGNITIVE TRAINING: COGNITIVE TRAINING:
9 group sessions 2 group sessios
Independent training Independent training

MONITORING AND MANAGEMENT OF
METABOLIC AND VASCULAR RISK FACTORS
Nurse: Visit every 3 months, Physician: 3 additional visits

Screening

1st Baseline visit

2nd Baseline visit
RANDOMIZATION
INTERVENTION KICK-OFF

\

> months 3 6 9 12 15 18 21 24
. | | | | | | | N
MINI-

INTERVENTION REGULAR HEALTH ADVICE

Kivipelto et al., Alzheimer & Dementia 2013



Primary efficacy outcome: overall cognition
(NTB composite Z score)

0.25 -
020 Difference between intervention and
control groups per year:
0.15 - Estimate (95% CI) = 0.022 (0.002-0.042)
p=0.03
0.10 -
0.05 - Kivipelto et al, Lancet 2015
0.00
Baseline 12 months 24 months

—Control —Intervention

Lines = estimates for cognitive change from baseline to 12 and 24 months
Higher scores = better performance
Error bars = standard errors.

P-values = difference in trajectories over time between groups
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CONCLUSIONS - GENERAL ¢

« Earlier and more accurate diagnosis of AD
IS possible but ethical isssues about it

* Drug treatments should be targeting
amyloid, tau, inflammation, at the right
stage of disease for the right patient

* Prevention strategies are to be
encouraged at the population level,
through national plans
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CONCLUSIONS - SPECIFIC ¢

* Consider using a factorial design in Phase
Il to rule out negative interactions in
combination therapies

« Target the most promising phenotypically
and biologically defined group of patients

* Plan for optimal use of the new drugs:
start rules and stop rules



