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Tonight’s Agenda

* The growing problem of Alzheimer’s disease
* The science of Alzheimer’s disease
* How advocacy and fundraising impact research

* The latest research from the Alzheimer’s
Association International Conference (July 2018)

* Local research opportunities




What is Alzheimer’s disease?

DEMENTIA

An “umbrella” term used to describe a range
of sylnmom auocutel with cogmtivo impairmeut.

ALZHEIMER'S
50%-75%

FRONTOTEMPORAL
10%-15%

MIXED DEMENTIA = >1 NEUROPATHOLOGY - PREVALENCE UNKNOWN



Growth of AD in the USA

ALZHEIMER'S DISEASE IS THE Between 2000 and

2015 deaths from heart
disease have decreased

leading cause of death

. . while deaths from Alzheimer’s
in the United States disease have increased

provide unpaid care for people with
Alzheimer’s or other dementias

These caregivers provided an estimated

18.4 BILLION HOURS ceniors dies 't Kills more than

+h Alzhei , breast cancer and
wi Zneimers
of carevalued at over prostate cancer

or another
$232 BILLION COMBINED

dementia

No known way to stop, slow, or
prevent this disease
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WORLDWIDE PROJECTIONS OF ALZHEIMER’S PREVALENCE

FOR THE YEARS 2005-2050, BY STAGE OF DISEASE (IN MILLIONS)
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Global Growth of AD

Growth in dementia cases by 2050
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Symptoms of Alzheimer's Disease
s O R ) o
o q Confusing day from night

Loss of vision and coordination 2'

MADCC Sy
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Inability to recognize and use
familiar objects




Progression of Alzheimer’s Disease

Mild Cognitive Mild Moderate Severe
Impairment Alzheimer’s Alzheimer’s Aizheimer’s

Duration: 7 years Duration: 2 years Duration: 2 years Duration: 3 years
Disease begins in Disease spreads to Disease spreads to Disease spreads to
Medial Temporal Lobe Lateral Temporal & Frontal Lobe Occipital Lobe
Parietal Lobes
Symptoms: Symptoms include: Symptoms include: Symptoms include:
Short-term Reading problems Poor judgment Visual problems
memory loss Poor object recognition Implusivity

Poor direction sense Short attention



Earliest Signs of Problems

e Subjective
Memory

P . . other stages of Dementia
e Difficulties with

Normal Aging Everyone experiences slight cognitive changes during aging

daily activities

Normal Aging

PRECLINICAL ’

Moderate

DEMENTIA

Cognitive Decline

Moderate
Severe

_Severe

: Time (Years)



Brain Facts




The Brain’s Vital Statistics

Adult Weight:
About 3 pounds

Adult Size:
A medium cauliflower

Brain represents 1 to
1.5% of the body’s
mass, yet needs 20%
of the oxygen we
breathe




Inside the Brain: Neurons

The brain has over a
billion neurons, each
with an axon and many
dendrites

L %
[

Number of synapses (gap
between axons): over
100 trillion

e
3

é*' »"‘. k
A

To stay healthy, neurons
must communicate with
each other and repair
themselves




Frontal Lobe

Planning
Reasoning
Problem solving
Morality
Personality
Social Skills
Recognising and

Regulating Emotions

Motor Functions
Motor speech area
of Broca

Temporal Lobe

Brain Mind Relation

Understanding

Language

Hearing

Speach

Memory

Leaming Brain Stem

Sensory speech area

of Wemicke Regulation of heart
beats, respiration,
body temperature
and other essential

body functions

Parietal Lobe

Recognising sensation,

body position and objects

Sense of time and space

Reading and Comprehension area
Association between

functions of other

lobes

Occipital Lobe

Vision and Integrating
visual information
(colour, shape and
distance)

Cerebellum

Balance
Muscular co-ordination

©MSM




What Happens in the
Brain with AD?




| %Evidence of
, | " two pathological
B “hallmarks:
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Tau and Neurofibrillary Tangles







Tau and Neurofibrillary Tangles




Tau and Neurofibrillary Tangles




Amyloid Deposition - Plaques

Alzheimer cells

healthy cells



Neuropathology of AD

* Plaques (Amyloid-R)
» Neurofibnillary tangles (NFT) (tau)

* Nerve cell and synapse dysfunction, loss of
connections, cell death, brain shrinkage

« Inflammation

haealthy - advanced

brain /\ L ' :alzhetmerﬁ
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Cognitive Alterations With Time



PATHOLOGIES ASSOCIATED WITH AD

AGE

30  B-amyloid
Deposition Microglial
40  (plaques) Activation

= NFTs
50 ¢ A7 (tangles)
Neuronal

60 Loss
70 Symptoms
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A_DNI * Currently in its third phase

ALzHEmER's DiseAse * Now including older
NEUROIMAGING INITIATIVE ContrO|S and SMC

e Developed Standardized
MRI, PET. CSF, DTI, and
neuropsychological test

DTI

MRI
measures
N R e |dentified earliest biomarker
w ¥ ue Changesin AD
/ADNI = 5/ * Elucidated patterns & rates
, ! EUROIMAGING INITIATIVE . ' Of Chan e
CSF , “ ‘ . .g .
NS =S\ weeence* ldentified at-risk
o | £ A Cognitive tests
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Alzheimer’s Disease Neuroimaging Initiative (ADNI)
Naturalistic Study of AD Progression

s reavan - €, L, PACE
alzheimer's % association A .
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Plaque PET Tau PET

(["'ciPiB) I m a gi N g u"qPBBs)
Classification

Markers

Amyloid PET

Biomarker*
Tau Pathology

Biomarker*®

RT.LAT RT.MED

Neurodegeneration
Markers

HRIT: 1000 CONT: 200

*CSF does both
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Correspondence of tau- but not amyloid-pathology with neuronal dysfunction

Right lateral
surface of
projected z-score
images, reflecting
deviation from
healthy controls

Yellow/red:
higher uptake

blue: lower uptake

as compared to
controls

[11C]PB-PET

[18FJAV1451-PET

[18FJFDG-PET

Amyiloid Plaques

Bischof et al. Pub. No.: 124



New Proposed Criteria:
A/T/N Classification

* Research classification strictly based on 3 binary
(yes/no, +/-) biological markers

* A: Amyloid Biomarker

* Amyloid PET or CSF AB,, A
T

N

* T: Tau pathology biomarker
* CSF p-tau or tau PET

* N: Quantitative or topographic biomarker of
neurodegeneration or neuronal injury (CSF t-tau,
FDG-PET, structural MRI)

* Example: A+/ T+/ N+
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A-T-(N)-

A+T-(N)-

A+T+(N)-
A+T+(N)+
A+T-(N)+
A-T+(N)-
A-T-(N)+

A-T+(N)+

e Normal Alzheimer’s biomarkers
e Alzheimer’s pathologic change
e Alzheimer’s disease

e Alzheimer’s disease

e Alzheimer’s and suspected non-
Alzheimer’s pathologic change

* Non-Alzheimer’s pathologic change

* Non-Alzheimer’s pathologic change

* Non-Alzheimer’s pathologic change

Alzheimer’s

continuum




Risk Issues & Genetics
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You Are at

Higher Risk of ’

Alzheimer’s

Disease, IF..... ‘

¥ Are Hispanic or Black

W Are over the age of 65 ¥ Have animmediate family his-
Have had a serious head injury, tory of a person with
particularly repeated injuries Alzheimer's disease

Experience other health condi-

# Have genes that are involved tions such as heart disease,
with the development of high blood pressure, high
Alzheimer's disease cholesterol, diabetes, orifyou

have had a stroke



Gender and Alzheimer’s disease

Women make up a larger share of Alzheimer's patients than
men and have a greater risk of developing the disease as

they age.

Number of people ages 65
and older in the U.S. with
Alzheimer’s:

3.2 million

1.9 million

Men Women

Percent chance a person will
develop Alzheimer’s during his
or her remaining lifetime:

20

19

17%

9%

Age 85




GENETICS &~  ——

APOE4: 50%
Chromosome 19

LOAD>60 years

90%
Other: 50%

Presenilin-2: 5%
Other: 30% Chromosome 1

10%

EOAD <60 years
APP: 5%
Chromosome 21

Q. F

Presenilin-1: 60%
Chromosome 14



Risk for Alzheimer's disease

Causes
Alzheimer's
Disease

High
risk

Medium
risk

-
z9

Very Rare

SICALM BINY CLL
DZ2AP CD33 EPHAL
ABCA 7

Very Common
How many people have the gene?



Thinking about the Financial Impact

Americans are living
with Alzheimer’s

BY 2050, this
number is projected
to rise to nearly

BY 2050, these costs
could rise as high as

$1.1 TRILLION

L L L B B g

EVERY
65 SECONDS

someone in the
United States
develops the
disease

EARLY AND ACCURATE DIAGNOSIS
COULD SAVEUP TO

in medical and care costs



How Advocacy &
Fundraising
Impact Research

Jennifer Howard
Executive Director,
Alzheimer’s Association Michigan Great Lakes Chapter




How do we fund Alzheimer’s research
through the Association?

STEP i eace

ooooooooooooooooooooooooooooooooooooooooooooooo

Accelerating Alzheimer’s Research



Alzheimer’s Association Leadership

e S110 Million in 400+ current active studies located in
19 countries

* S440 Million total direct funding

e Over S5 Million total in Ml

International Research "«y‘
GRANT PROGRAM®

alzheimer’s QY association’



U.S. POINTER
Study

U.S. Study Protecting Brain Health
through Lifestyle Intervention to
Reduce Risk

Intervention Methods will Include: @
® A IDEA
“ l l Imaging Dementia—Evidence

For Amyloid Scanning
Cogmitive & Nutritional Counseh

> . D nt O
Social Stimulation & Modifiation H dm't)scu us

Physical Exarcise



Alzheimer’s and Related P-S AIM
) . M
Dementia Research Funding at «mm#-088 &

th e N I H alzheimer’s Q) association’

$991M
$631M

2011 2012 2013 2014 2015 2016 2017 2018 2019



Thank You Jennifer
Howard

(If you went over, | get 10 more minutes)



Alzheimer’s Association

International Conference
2018



AD Research Now Picking Up Speed

Case of Auguste D. described by Dr. Alzheimer’s
Kraepelin declares AD “presenile” dementia

Causative AD genes found

Basic biology on plaques and tangles First symptomatic drugs

‘ l Prevention trials
v

| | }

1970°s 1980’5\ 1990°s 2000’s
. . Newgenetic 2012New
Initial diagnostic markers diagnostic

criteria published criteria




alzheimer’s QY association

Key takeaways from AA|( 18

* New technology uses in training
e Evidence from new trials

* Lifestyle predictors

* High blood pressure
e Gut health
e Reproductive history, pregnancy, hormone therapy

* Special populations: LGB, Oldest old, Early onset
* Clinical evaluation measures
* Treatment of Non-Cognitive symptoms

* A new take on approaching tau and
neurodegeneration

* National recruitment strategy

MICHIGAN ALZHEIMER S DISEASE CORE CENTER



raining o €5

* “Bringing Art to Life”

e,

* Virtual reality program presenting two scenarios through
continuum of AD

* Among a group of high school students working with
seniors

* Improved empathy
* Increased enthusiasm
e Decreased stigma and negative attitudes

* Expanded awareness about what it is like to have
Alzheimer's disease and dementia

* Ongoing project with medical and pharmacy students




New Reports on
Medications




Antibodies (Ab)-- Immunoglobulin (lg)

* An antibody (Ab), also known as

an immunoglobulin (lg), is a large, Y- Atigens
shaped protein produced mainly by plasma w v v
cells that is used by the immune system to -
neutralize pathogens

. . . \/Antigen-binding site
* The antibody recognizes a unigue molecule
of the pathogen, called an antigen

e Using this binding mechanism, an antibody
can:

* Tag a microbe or an infected cell for attack by
other parts of the immune system (e.g.,
macrophages)

* Or neutralize its target directly by impeding the
biological process causing the disease by coating
the pathogen, antibodies stimulate effector
functions against the pathogen in cells

Antibody

MICHIGAN ALZHEIMER'S DISEASE CORE CENTER



Aducanumab: “Plaque

Busters”

¥ clumps of amyloid protein
clog up brain and poison cells

B Patient
given jab

- packed with
antibodies
that find and
latchonto
the clumps

ﬂ This alerts the immune
| system, which sendsin
cells able to break up the
toxic amyloid and flush it
out of the brain.

-‘\'\_‘

THE RESULTS
(Danger protein is shown in red)

Initialscan | Oneyear later

First late-stage study successfully demonstrating potential disease-
modifying effects in both clinical function and beta amyloid accumulation



Aducanumab
Phase 1b

Biogen Pharmaceuticals

165 patients at treated for 1 year
All enrolled were Amyloid PET+
4 dose groups or placebo

Efficacy

Preliminary! Suggestion of
better scores in treatment
group than placebo group and
Improved amyloid imaging

Safety

Higher doses associated with
increased Amyloid Related
Imaging Abnormality (ARIA)

Biomarker

Baseline

Leh
| &X\ ;\r

Amyloid PET

One year

' Placebo



Aducanumab Amyloid PET Results
(Phase 1b, early AD)

b Baseine Weeak 26 Weeayx 53

. -t
B8
1 ]

i

Mean composite SLVR (tse.)
i
4

. e
-t -t
o o
L 4

SUVR=standardized uptake value ratio.
Sevigny J et al. Natwre. 2016,537(7618):50-55.




Effect of Aducanumab on Clinical Decline as Measured
by MMSE (Exploratory Endpoint)

Placebo-controlled period LTE period
(12 months) (24 months; All patients received aducanumab)

y Difference
from placebo
switchers at
Week 164

Adjusted mean change from baseline (+SE)
¢n

A boad
7 Weeks D 52 108 132 184 e
8 - mgem Placebo n=37 38 32 =~&=3or3-+6mgkg 24 21 18 17
a=l= 1mgkg n=28 26 25 =M~ 3mgkg 15 15 10 10
-9 g will= 3mgkg n=20 28 28 21 17 15 14 -0.98
10 - g wii= 6mgkg n=28 28 28 24 23 18 17
wfl= 10mgkg n=30 20 25 14 15 13 12
-11 =
0 24 52 76 108 132 164

Analysis visit (weeks)



BAN2401 Clinical Trial is Cautiously
Optimistic "Biogen @)

* “Amyloid hypothesis:” lower levels of beta amyloid
in the brain to slow or reverse Alzheimer’s in early
AD

e 2017: No benefit at 12 months first look analysis

* 2018: Did slow disease course of 18 months which
was planned completion based on several
indicators

* First late-stage study successfully demonstrating
potential disease-modifying effects in both clinical
function and beta amyloid accumulation

* Support for beta amyloid as a target for AD therapy



Significant Conversion of Amyloid Positive to
Negative With Visual Read

Florbetapir Tracer Visual Read

* Dose dependent
conversion from
amyloid positive to
negalive vs placebo

+ BAN2401 significantly
converted subjects
from amyloid positive
{0 negatlive across
most doses




’_—-—————— —

s
BAN2401 Slowed Cognitive Decline on ADCOMS
Over 18 Months (1)

Each Dose vs Placebo

0.00

0.05 —

* Dose dependent
reduction in decline

WORSENING
Adjusted Mean Change From Baseline (+SE)

0.10 —
on ADCOMS over
time; starting at @ Plaiatio
6 months of OB T st miopy phowesky
treatment +xree 2.5 mojkg bi-weekly
=10 mg/kg monthly
020 1 ... 5 mg/kg monthly
e 10 mg/kg bi-weekly
\/ 1 I 1
0 6 12 18
Visit (months)
*P<0.05.

The Mixed Model Repeated Measures (MMRM) uses treatment group, visit, clinical subgroup (MCI due to AD, Mild AD), the presence or absence of ongoing AD treatment at baseline, APOEA status
(positive, negative), region, treatment group-by-visit interaction as factors, and baseline value as covariate. ,4« '4
{2

tumar healh care



Drug Studies Ongoing

e Crenezumab

e Binds to all types of amyloid (toxic fibrils and oligomers,
but less to monomers)

e Early studies disappointing, but larger Phase 3 study in
early AD continues with higher dose

e Gantenerumab

 Human antibody binds to all forms of amyloid
* Prodromal AD study stopped for no effect
* Phase 3 early AD ongoing with higher dose

MICHIGAN ALZHEIMER'S DISEASE CORE CENTER



Presymptomatic Treatment Trials:
Stay Tuned

v'Alzheimer’s Prevention Initiative (API) Autosomal
Dominant Alzheimer’s Disease Treatment Trial

v'Anti-Amyloid Treatment of Asymptomatic Alzheimer’s
Disease (A4)

v'Dominantly Inherited Alzheimer Network Therapeutic
Trial Unit (DIAN-TU)

v’ Alzheimer’s Prevention Initiative APOE4 Treatment Trial
v TOMMORROW Study



Using Antibodies to stop Tau Spreadlng

Basic Laboratory Findings

(Ayalon et al., AAIC, 2018)

One possible way to stop tau from wreaking havoc
across the brain is to catch it while it’s spreading-- intercept tau in
the extracellular space as it’s travelling between neurons using
antibodies that specifically bind to tau--“Tau sponges”

It’s important to not only select the right target, but also the right
type of antibody, as some activate the immune system and others
not

Sometimes engaging the immune system is beneficial to more
effectively attack a target (e.g., a cancer cell), while in other cases
a more “passive” binding role is desired

A so-called “effector-less” antibody that doesn’t cause the
immune system to respond was sufficient to slow the spread of
tau tangles, and also indicated that full-effector tau antibodies
may induce indirect toxicity in preclinical experiments.



Understanding Neurodegeneration

* Neurodegeneration occurs naturally —
removing unnecessary projections
commonly created early in life and helping
to create precise connections

in the brain gz 2] oot
* Damage to brain cells creates a signal that of [

triggers neurodegeneration and Dual 78 g

Leucine Zipper Kinase (DLK) is a protein |

that plays an integral role in creating and
amplifying the signal

* Removing DLK might protect neurons from
neurodegeneration

* Scientists are just engineering the first DLK-
specific inhibitors




New Approaches: Precision Medicine

* Medical care designed to optimize efficiency or therapeutic
benefit for particular groups of patients, especially by using
genetic or molecular profiling

 ANAVEX®2-73, a selective sigma-1 receptor agonist, was
studli<ed in a Phase 2a trial with moderate AD patients for 57
weeks

» Systematic analysis identified several genetic variants
impacting the response (if these persons were excluded
(about 20% of study participants), then results show
noticeable improvement

* Development of ANAVEX®2-73 utilizing genetic biomarkers
could lead to a pre-specified population, who demonstrated
a confirmed response with ANAVEX®2-73

* First full genomic analysis of an AD drug resulting in the
identification of actionable genetic variants




Other Avenues for
Treatment &
Understanding




SPRINT MIND SmNT

* SPRINT Memory and Cognition IN Decreased
Hypertension

 Randomized clinical trial comparing two strategies for
managing high blood pressure (hypertension):
* Intensive Strategy: Systolic blood pressure goal < 120 mm Hg
e Standard Care: Systolic blood pressure < 140 mm Hg.

* Will a lower blood pressure target reduce risk of
developing MCl or dementia (and reduce the total
volume of white matter lesions in the brain)?

* N =9,361 hypertensive older adults with increased
cardiovascular risk but without diagnosed diabetes,
dementia, or prior stroke



SPRINT MIND: 2019 Findings

* Significant reductions in the risk of MCI
and MCI/Dementia in the Intensive
Strategy group as compared to Standard
Care group

* First trial to demonstrate a reduction in
new cases of MCl and MCIl/Dementia

* Strongest evidence to date about reducing
risk of MCl and dementia through the
treatment of high blood pressure

* The future of reducing MCl and dementia
could be in treating the whole person with
a combination of drugs and modifiable risk
factor interventions



The Gut The Microbiome

Healthy CNS Abnormal CNS
function function
Healthy status Stress/disease
* Normal behavior, cognition, * Alterations in behavior,

cognition, emotion,
nociception

* Altered levels of
inflammatory cells
and/or mediators

* Intestinal dysbiosis

emotion, nociception

* Healthy levels of
inflammatory ¢
and/or mediators

* Normal gut micrebiota

Abnormal gut

: N Healthy gut
‘ function

- function

DRJOCKERS.com




Key Terms for All This Fun

e The Gut
e The stomach

e The Microbiome

* Microbes in the Eut that that protect us against
germs, and break down food to release energy
and produce vitamins

* Lipids
* Fats (including cholesterol and triglycerides)—

Important parts of living cells that together with
carbohydrates and proteins

e Several of the genes associated with Alzheimer’s,
including APOE-e4, are involved in lipid transport
or metabolism

* Blood flow supplies lipids to the brain, and a
majority of circulating lipids are synthesized in the
liver and gut

* Lipids make up most of the brain’s mass, so
chanﬁes in the production or transport of lipids
may have a significant effect on brain structure
and function




Ties to the Gut . : .'r N

~ L. CONNECTION |
, Al

e Gut-Liver-Brain Axis in Alzheimer’s
Disease

* New studies investigated how the digestive
system, including gut and liver functions,

may be related to changes in the brain and
AD -

* Diet changes the gut bacteria

(microbiome) and this can impact brain
health

* Certain changes in gut bacteria are tied to
inflammatory and autoimmune conditions,
which are associated with AD

* NIH M2OVE-AD consortium: Studying
liver/brain connections looking for new
new targets for treatment and prevention




Four Key Studies

Plasmalogens (kaddurah-Daouk and ADNI Study Group, 2018)

* Reduced levels of plasmalogens, a class of lipids that are integral to
cell membranes, may increase risk of AD by reducing key lipids that
the brain needs and this finding correlated with CSF tau levels

Bile Acids (Nho, AAIC, 2018)

e High levels of primary bile acids (synthesized from cholesterol in the
liver) are correlated with T CSF p-tau and CSF t-tau values, |
hippocampal volume and | brain glucose metabolism

Lipid Metabolism (Barapul et al., ADNI GROUP, AAIC, 2018)
» AD associated with failure properly absorb key unsaturated fatty
acids (e.g., EPA, DHA [fish oils]), especially in obese males

Genetics (Ahmad, et al., AAIC, 2018)

e Key AD genes (APOE-e4, SORL1, ABI3, TREM2, MS4A6A, ABCA7) tied
to decreased levels of cholesterol components important for the
health and repair of brain cell membranes

So?
* Could we use gut indicators as accurate markers of AD for non-‘f‘L |
invasive screening tool from blood?

* Do they act as a cause, trigger or risk/protective factors?  MADCC A=SHiall

MICHIGAN ALZHEIMER'S DISEASE CORE CENTER




New Insights into Women and AD Risk

New Alzheimer’s Association Supported Studies

* Almost 2/3 of Americans with
Alzheimer’s disease are women

* Why are women at higher risk?

* Belief: Women live longer than men
and older age is biggest AD risk

* New research suggests higher risk
could due to biological or genetic
factors, different life experiences,
(e.g., education, occupation), rates of
heart disease, or even sex-based
standards for cognitive tests




Four Key Studies

e Reproductive History (Gisanzet al., aaic, 2018)

 Three or more children, fewer miscarriages, menstrual periods at a
younger age, later age of menaupause all related to lower

dementia risk ’

* Pregnancy (rox et AL, AAIC, 2018)
 More months in pregnancy = lower dementia risk

* Not simply estrogen exposure, but better nutrition, reducing Qg
or stopping smoking and drinking, also may be that.h.avmﬁ
more kids increases cognitive reserve through cognitive challenge

* Hormone Therapy (cleason et al., Aaic, 2018)

* No negative effect on cognition in women who initiated hormone
therapy between ages 50-54, but those who initiated ages 65-79
had lower global cognition

* Better Verbal Memory

e Advantage in verbal memory mask early AD, so we may
need sex-specific test “cut points” to improve early
detection in women

* Results may guide women'’s healthcare during and
after the menopausal transition and help women
make personalized and informed decisions




Special Populations: LGBT Seniors

(Fazio et al., AAIC, 2018)

e 2.7 million LGBT people over age 50, with that number doubling over next 15
years

e 200,000 LGBT individuals with dementia in the US, but almost nothing was
known about the prevalence of dementia among people without HIV/AIDS
dementia

* LGBT community faces similar health concerns as the general public, but LGBT
with dementia face uniquely challenges

* Even with recent advances in LGBT rights, LGBT older adults often marginalized and
face discrimination

» 2X as likely to age without a spouse or partner, 2X as likely to live alone, and 3-4X
times less likely to have children —limiting their support

* 40% of LGBT older people in their 60s and 70s say their healthcare providers don‘t
know their sexual orientation

. . WS —
* Pressing health issues for LGBT people: LD

* Lower rates of accessing care (up to 30%) v
* Increased rates of depression !‘J‘
* Higher rates of obesity in the lesbian population

* Higher rates of alcohol and tobacco use for LGBT persons

* Higher risk factors of cardiovascular disease for lesbians




Special Populations: Oldest Old

(Leung et al., AAIC, 2018)

“Conventional wisdom:” If you reach age 90+
without dementia, you are very unlikely to get it

* Studied 4,100 persons aged 95-110 in 11 countries

1. Prevalence increased with age in all countries

2. Risk of dementia and cognitive/functional decline varied
significantly between countries (i.e., cultural and lifestyle
factors play a role in remaining physically and cognitively
healthy)

3. Persons with higher levels of education had lower prevalence
of dementia and cognitive impairment s T 5

q-‘. ﬁ-—‘ - :é.
4. Women in this age group had a higher i*'ﬁ e 2 B -y
: . ", ool W v o
risk of dementia and cognitive Sy v
. . : _' /
impairment o A T k
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Special Populations: Younger Onset AD

(Rhodius-Meester et al., AAIC, 2018)

 Studies of survival times in persons with dementia have varied
considerably (3 - 12 years)

* 4,495 early-onset dementia patients in a memory clinic with
any type of dementia, MClI, or subjective cognitive decline

 The median survival time across all groups was 6 years, but
varied by dementia type:
* 6.4 vyearsin FTD
* 6.2 yearsin AD
* 5.7 vyearsin VAD
* 5.1years LBD
* 3.6 years for rarer causes of dementia

 Survival time hardly differed when comparing younger
patients (age 65 or younger) to those older than 65

* Despite being younger and perhaps physically ‘healthier’




Special Populations:
Caregivers, the “Second Patlent

Many Studies, AAIC, 2018

* Negative effects

* High levels of stress
* Physical health suffers
* e.g., limmunity, tmortality
* Social isolation
* Financial hardship

e Positive effects

* Increased reciprocity
* |Increased altruism




Good Practices for Clinical Evaluation of AD

(Atri et al., AAIC, 2018)

* In 2017, the Alzheimer’s Association convened a
Diagnostic Evaluation Clinical Practice Guideline
workgroup (AADx-CPG) to review timely and accurate
diagnosis and disclosure

e Currently no U.S. consensus for best clinical practice
guidelines for integrated multispecialty clinical evaluation
of cognitive impairment and suspected AD/ADRD

* At their core, the recommendations include guidance
that:

e All middle-aged or older individuals who self-report or whose
care partner or clinician report cognitive, behavioral or
functional changes should undergo a timely evaluation

e Concerns should not be dismissed as “normal aging” ’

 Evaluation should involve not only the patient and ki ’

clinician, but also a care partner : LG
| V.- _:Mn rAS S ‘

L |
Py



FDA Guidelines for Treatment of Behavioral Symptoms

* Behavioral symptoms of dementia often cause the greatest
caregiving challenges and leading causes for placement in
assisted living or a nursing home

» Agitation, anxiety, insomnia, depression, f
wandering, incontinence, disinhibition X " \’/\ /

* No approved drug treatments are available | l\zﬁ)\ 4

* Psychotropic medications may need to be considered when
behaviors have not responded to non-pharmacologic
approaches, especially if causing physical or emotional harm
to the person with dementia or caregiver

* Must be used with extreme care and must be regularly
evaluated to determine the appropriate time to stop

* Using antipsychotics to treat these behaviors was associated
with increased mortality

* Need for new research on new medication (e.g., Nuedexta,
Mibrampator, Nabilone)




Possible Treatment of Non-Cognitive Symptoms

(Lanctot ET AL., AAIC, 2018)

* Nabilone is a synthetic form of THC, the
psychoactive element in marijuana

* 39 participants with average age of 87
received Nabilone

e Agitation improved significantly
compared to placebo.

* But, more people in the study experienced
sedation on nabilone (45%) compared to
placebo (16%)

* Marijuana is, essentially, an untested
drug in Alzheimer’s and yet no clinical
trial data supporting the use




Treatment of Non-Cognitive Symptoms: Sleep
(Figueiro et al., AAIC, 2018) T ‘

JE—

* AD/ADRD leads to changes in sleep, patterns, ¢ ﬁ ,)—
insomnia, and daytime sleepiness \

* Light/dark patterns are typically experienced by people
living in residential care facilities & may underlie sleep
pattern disturbances

e Circadian Stimulus Metric (Lighting Research Center)

* How well does a light source stimulate the circadian system (i.e.,
suppressing the body’s production of the hormone melatonin,
well-established marker of the circadian system) after a 1-hour
exposure

e Short term study of 43 people in 10 nursing homes

 Participants who had high-circadian stimulus showed significant
decrease in sleep disturbance, depression and agitation

* Ongoing long-term study

i.l: d



Treatment of Non-Cognitive Symptoms: Sleep

(Fox et al., AAIC 2018)

* Non-benzodiazepine hypnotic “Z-drugs,” § s
(e.g., zolpidem, zopiclone and zaleplon) often %ﬁ
prescribed to help treat insomnia — ‘\

* Analyzed existing data from the UK Clinical
Practice Research for persons newly prescribed

-~

Z-drugs vs persons not prescribed | Y - — |
* Use of Z-drugs was associated with a 40% o

increased risk of any type of fracture (dose } \ :

dependent) SR T

e Z-drugs also associated with a greater risk of
hip fractures, but not falls, infections, or stroke

* Consider non-pharmacological alternatives, and
when Z-drugs are prescribed, care should be
given to reduce or prevent falls



Why Research Participants Are So Crucial

Why Animal Models Fail in

ALZHEIMER'S DISEASE RESEARCH

Teday, 5.3 million Currently, Alzheimer's research

V. ~ Americans suffer relies on animal models
o | from Alzheimer’s. But animals do not develop the
= Rates are expected disease as it develops in humans
© 0 8 B to triple by 2050. : '
”
: 99.6%
In the last decade, - of Alzheimer’s
‘ new drugs drugs that test
have been dmbped :*»UCCQ.SSfu"y
that can effectively treat T 'n, T T 'H' in animals
ALZHEIMER'S i. TT Tw FAIL
~ in human trials



National Strategy for AD Clinical Trial Recruitment

* Increasing numbers of potential therapeutic targets moving to
clinical trials, BUT volunteer numbers have not kept pace

* Growing global AD epidemic and the recent string of negative
clinical trialss makes this a critical problem for all of us

* The National Strategy for Recruitment and Participation in
Alzheimer’s Disease Clinical Research is an outgrowth of the
National Plan to Address Alzheimer’s Disease (NAPA) and focuses
on the fact that all recruitment and participation is local and a
shared responsibility with shared benefits, we must &g

* Increase awareness and engagement
* Engage local communities
* Build and Improve infrastructure for recruiting

* Develop a science of recruitment to develop
and test innovative strategies




Whoa...Lots of Info....Lots of Facts

 AD/ADRD is a critical problem facing all of us........

* We must train new clinicians and we have some new ways

* We know what happens, now, even more clearly
e Cascade....Cascade.....Cascade

* Why can’t we prevent/fix it?

* New meds are in the pipeline and things looking hopeful
Precision Medicine....Precision Medicine.....
Lifestyle still clearly important
Gut...Microbiome....Gut....... Microbiome......
* How do we increase our research participant pool?

* We know so much more about risk factors
* Health, gender, genetic, race, pregnancy

 We know more about special populations
* New possibilities to help caregivers/care partners
* More info about LGBT community and special age issues

. MADCC g==Fis -
* What can we to help caregivers/care partners? MICHIGAN ALZHENERS DISEASE CORE CENTER




Local research
opportunities

How does work we are doing fit into the
big picture?




What’s new at the
Michigan Alzheimer’s Disease Center

Connecting across the region...

UNIVERSITY OF
MICHIGAN

MICHIGAN ADCC UNIVERSITIES

f‘“ University of Michigan:
"% Ann Arbor, M|

"3‘3 Wayne State University:
*  Detroit, Ml

‘: Michigan State University:
" East Lansing and Grand Rapids, Ml

MICHIGAN ADCC OUTREACH

Michigan Great Lakes Chapter:
Chelsea, M|

Greater Michigan Chapter:
Southhield, Ml

Northwest Ohio Chapter:
Toledo, OH




A component of the MADC is one of 31 NIH/NIA
funded Alzheimer’s Disease Core Centers in the

. country (MADCC)
Seattle I I
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https://www.nia.nih.gov/research/dn/national-alzheimers-coordinating-center:
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Udall Center
> for Parkinson’s
Disease
Research

-

Protein Folding
Diseases
Initiative

MICHIGAN ALZHEIMER' S DISEASE CORE CENTER

Core Components

Michigan

ADCC

Primary Partners

/
Claude D. Pepper

Older Americans
Independence
Center

4 MCUAAAR A

(Michigan Center for Urban
African American Aging
Research)

HBEC

(Healthier Black Elders

\ Center)




Who makes the MADCC go?
The staff!




Brain Donation with the

MICRIGAN BRAIN BANK

(Learning more about basic mechanisms)

\ 4

>

g .3

Matthew Perkins, BS
Michigan Brain Bank Coordinator




Paulson Laboratory

Reagan Gehrig Ali Guthrie

AD ALS/FTD PD HD
Ab, Tau many proteins synuclein polyglutamine

Degenerative brain diseases share important feature: Specific
proteins accumulate and aggregate and brain cells must cope with
aggregated protein to continue their vital functions



For years, Paulson studies how cell’s “protein quality

|I)

control” machinery counters toxic disease proteins

)

Hank Paulson, MD, PhD
Director, Michigan Alzheimer’s
Disease Center
University of Michigan

Ubiquitin

N/

Currently, they are investigating
how Ubiquitin proteins engage

the PQC machinery to clear key
dementia proteins (tau and a-

. ... knowing how this process
synuclein) from neurons...

works may provide clues to
slow down disease
processes.



University of Michigan Memory &
Aging Project (UM-MAP)

(Longitudinal follow-up for health and lifestyle factors)

* The information gathered will help researchers develop
new strategies to prevent neurological disorders

* The UM-MAP study helps researchers learn more
about normal memory changes and about specific
diseases that cause dementia

We need you!

v Over 55 years old

v Volunteers with and without
memory concerns are
important




ADNI3: Brain Aging Study

<+«—— (Cognitive Decline

Normal Aging %
-‘\ ' =
M CI WHE Judy Heidebrink, MD, MS

Director, Cognitive Disorders Program
University of Michigan

What biomarkers Moderate
predict the o.nset Clinical
and progression of AD Severe

AD?

Time (Years) >



PET Amyloid and Tau Imaging

Prior ADNI studies: You can have elevated
brain amyloid and normal cogmtlon

(;:';332 @ /S’é g2
(TT830U7); ;f'é &\ o /jt f

CN '
Sperling, Neuron, 2014 \ / Demenna

ADNI 3: Does brain tau predict cognitive decline?



New Approaches to Computer-Based
Testing

 ARMADA Study to
validate tablet-
based Toolbox

* Comparison
Studies of test
properties and
sensitivity /
specificity of
different computer-
based measures

Tanisha Hill-Jarrett

. Y 6 /( ".
“ ’L ‘r

Sarah Shair Arijit Bhaumik MADCC B A W@}
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Features

regional PLI between RF and LC
One Card Learning

degree divergence

Dimensional Card Sorting

Picture Sequence Memory

Frequency

1
0.83
0.76
0.74
0.55

regional PLI between RF and RP
regional average PLI for RF

leaf fraction
maximum vertex degree

Pattern Comparison
One Back-Working Memory

0.21
0.19
005 [
002 © WA

002 Voyko Kavcic, PhD
Wayne State University
002 Bruno Giordani, PhD

University of Michigan



Frontotemporal Dementla Research

'5
AR

(New optlons for treatment)

Personality Muscle
change e weakness
L Frontotemporal Amyotrophlc :
\é\i/f?ircdulftlineoslmg — dementia lateral sclerosis < OV(:;?;:)I(\S
(FTD) (ALS)
Lack of ﬁ\.\ /‘) Loss of
motivation L | ' muscle
Skin cells
{ (“\, \ ( ‘z Human
neurons
Stem cells
OO
0@

Sami Barmada, MD, PhD C L»

University of Michigan




“Big Data” Projects and AD

(Putting all the information together)

Global Alzheimer's Association Interactive (GAAIN)

Massive data network of genome sequencing data,
neuroimaging, and neuropsychological data on over 800
participants

By being open access, GAAIN will transform how
neuroscience data is shared and accessed by scientists
throughout the world and thereby accelerate
investigation and discovery

AN

~ 'y
Hiroko Dodge, PhD Ilvo Dinov, PhD
University of Michigan University of Michigan

e
MICHIGAN ALZHEIMER'S DISEASE CORE CENTER



Memory Rehabilitation Studies

Benjamin Hampstead, PhD
University of Michigan

* Transcranial Direct Current
Stimulation (tDCS) is a form of
neurostimulation
(neuromodulation) where very low
levels of constant current are
delivered to targeted areas of the
brain

* tDCS can increase cognitive
performance on a variety of tasks, —
depending on the area of the brain Contact Julia Laing
being stimulated 734-764-4709




Newly Funded NIA RO1 AG058724

Treating mild cognitive impairment with High Definition
transcranial direct current stimulation

Study 1. Double-blind randomized controlled study (RCT)

combining memory strategy training and HD-tDCS over the

brain’s left prefrontal cortex (PFC)

Study 2. What level of current is necessary?

* Double blind RCT comparing sham, 1mA, 2mA, 3mA HD-
tDCS for 5 sessions

Electric Field (vim)

: - =
0 015 0.30 045 060 075 509288



Driving Studies

e Fatigue Mitigation in Older and
Younger Drivers
* Developing safe and user-friendly

methods to assist drivers in
longer-distance driving

* Personalized System to Assist Aging
Drivers
* |nvestigates driving behaviors and

environmental and personal factors that
might influence driving safety

* Enhancing Safe Mobility Among Older  carol perad, PhD
Drivers
* How do older drivers change driving

behavior over time and what influences
such changes

ey
David Eby, PhD Lisa Molnar, PhD



Amyloid Imaging

(Increasing the sample pool)

@D REVEAL-SCAN

¢ RISK EVALUATION & EDUCATION
QNY/ FOR ALZHEIMER'S DISEASE Scott Roberts, PhD

The Study of Communicating Amyloid Neuroimaging University of Michigan

e Multisite RCT now underway Amyloid  Amyloid
ositive egative
e Cognitively normal older adults (+) (=)
offered opportunity to learn their 4}}

amyloid status (0/

e Followed for 6 months to assess
impact of disclosing scan results

e Evaluations include cognitive,
psychological, and behavioral
Impact




Training the next generation of
clinicians

* Medical school
courses: family
doctoring and family
medicine

UM School of Social
Work online
advanced dementia
certificate program

Scott Roberts, PhD Ben Hampstead, PhD




Dementia Caregiver Studies

* Tele-Savvy Online Education Program
* Online group education for caregivers adapted from an
established in-person program
e Characterizing Dementia Caregiver Styles

* How caregiver styles impact their mental & physical
health, use of health services

* Adaptive Coping Engagement (ACE) survey-based
project for African-American caregivers

e Help develop culturally tailored programs

* Burden and Service Utilization Among African

American and White Caregivers: Similar or :
Different Patterns? Hiroko Dodge PhD Lenette Jones, PhD

e Studying community services needed by caregivers

/,
/
Vil 4
i | ¥
"N //
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Tanisha HiII-Jarrett, PhD Salli Bollin, PhD Bruno Giordani, PhD Edna Rose, PhD  Sheria Robinson-Lane, PhD



Improving Health Outcomes of Black
Caregivers of Older Adults with Dementia

* Family caregivers have multiple risk factors for
new onset dementia and few interventions are

designed to assist

* The shared values, beliefs, and customs that
create communities extend to ways of coping.

* |dentifying and reinforcing the adaptive coping
strategies communities prefer to use,
strengthens both the community and the

individual

e Evaluate the effects of physical function, social
suPports, coping, caregiving self-efficacy, self-
efficacy in managing personal health,
psychological distress, and positive aspects of
caregiving for both African American and non-
African American caregivers

Sheria Robinson-
Lane, PhD, RN
School of Nursing
University of
Michigan



A Person-Centered Approach to
Financial Capacity Assessment

wwvr Ol A Nt g com

Financial

Peter Lichtenberg, PhD

Wayne State University

Issues in

caregiver an
Q) Ppatient lives.

NV
Institute of Gerontology

exploitation an
decision-makin
capacity have

director Instiute of Gerontoloey D@ COME Critical

Financial Decision Tracker 10 Questions
D Peter A Lichienerg, PO, D, AGPP, 2014

onic Instruetion Reminders

Ae » Criotse one deason of one sel of tecskns » Crsck o Sor dhend respanse on et your

GEMDER | -Readquesicn aloud 10 dient and nave clentreply  fespanse an nght

COUCATION = Namow answer 103 soghe pomary rezponse = Lok Tur riesmigich of chenl vaorker response
CLIENT WORKFR  GLHIENT WORKER

1. Whial fersnicial decision are you inaking oe haee mude?

Nl Giving a gift or loan (paying bills ve wilica
tor grandchils, purchase of homa far 50n)

[ | Major purchase or sale for self (home, car
renavabons, services, meest in L TG or NH)

| I Investment
pont

lanning (retiramant, INSurance,

| Estate planning [\Vil_benchicary, F0A
acdiremong samaono fram bank account)

(] Turn over bill paying to someone else

["] Scam, Fraud, Theft (suspected} -

[ otrer;

[C] Dot o ar insecarss

2. Was thee your (028 or i somecne suggest i of
accampany you?

[ ] My oea
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L] Don't knowiracorats .
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4 What & your primary finncial gaar?
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["] Reduce tax burden
["] Reduce dabt
| Affordability of itemis] or service(s)’
|| Share my wealth after my death

u| Allow someons else w access my money,
' nnances or accounts (how?)

| Gift zomeana or a charlty (which?)
[7] Wifestyle (no $3 podi: mact a noed/desre)
| C¢her (descrine)

[7] Doet't knwinaccursie
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No impact ]
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6. How much nek 2 there t your financiat well baing?

[] Low nzk or none |
| Macerate risk [l
] wigh risk ]

Doars't ki ersecatsle 1
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8 WWha benahts mast from this fnancal cocisnn?
| do |
Tamily [
| Friend [
Caregier |
Chavity'arganization [
D Lkt rsccur ale |

|
|
]
|
]
|

9 Uoos this dacision change pravisus plannad gits o
bequesls W fandy, fiends, o organizations?

1 No O
7] v=s (who and why?) Y |
[ Doant knowsmaccurate - - ~[]

10 To what oxtert tid you lak weh anyane regarding
lhe decaion?

Nat at al

[l
Mermaned ¢ (to whom?) vesneaen " ]
Dacussed in deplh (with whom?) ]
] Dan't knowinaccnate O
Fnancaal Decission Tracker Rating ¥ U":\:\‘n
— - — f =
[T] MsforConcem ' Some Goncerns NG CON0RM | Znewers rafer

Case Quicome Lk 1o Il el
of mislinchies

| | Move Torward with decisicn | | Do NOT move 00werd | oq eevicus




Does Having MCI Influence Physician Thinking About

Stroke Treatment?
Interview Theme % Example Quote
Physicians believe MCI *  “So preventive medicines is an interesting
patients are older or 61% concept, right, because a lot of things that are
frailer than patients with ° preventive in the patient in the 60s or 50s have
normal cognition. never been proven to work in the elderly.”
Physicians believe MCI e “l'would tell them upfront that there is risk of
patients are likely to 50% patients with MCI progressing into a condition
progress to dementia. with dementia”
Deborah Levine, MD, MPH
University of Michigan Physicians believe that *  “Somebody who is readily confused, delirious at
MCI patients do not 56% that point in time, | might not send you down
understand treatment. for many or as lengthy tests.”

*  “If you don’t think a patient is going to be able
to comply with dual antiplatelet therapy there’s
actually a harm associated with putting a stent

in their coronary arteries.”

Physicians believe that
MCI patients do not 39%
comply with treatment

Physicians believe MClI

patients want less *  “l certainly have seen examples where the
Bruno Giordani, PhD treatment in general than 22% primary team has, you know, taken patients
University of Michigan patients with normal with MCI statements maybe at face value”

cognition.




Reasons Caregivers / Patients Think Their Neurologists

Recommend Fewer Stroke Treatments

Factor % Example Quote

Doctors assume “0 thev iust writine th £ Well

: r are they just writing them off? ‘Well,
MCI patients have 45% ) v) 5 .

_ they don’t have a future.

poOr prognosis
Doctors assume “Maybe they feel that the patient with
MCI patients can’t 31% mild memory problems might have more
comply with ° |trouble remembering to take their
treatment medication.”
Doctors "That, plus, are they discriminating
discriminate or because it’'s a memory problem, they’re
assume MCI 48% |going to have dementia, Alzheimer’s, you

patients have no
value

know, they’re not going to have a
future?"



Lenette M. Jones,
PhD, RN, ACNS-BC

University of
Michigan
School of Nursing

Cardiovascular Health

Reducing health
disparities in cardiac- . . .
related ilinesses '

Self-managementto * = =™ -
improve blood ~ © T e
pressure control in .

African American
women

Health information behavior Neurobiological mechanisms —
(seeking, sharing, and use) to how brain activity predicts
support self-management self-management behavior



Wellness Initiative

at the Michigan Alzheimer’s Disease Center

(Putting Wellness into Practice for Care Partners)

Catching Your Breath
*  Monthly stress-resilience program

Caregiver Wellness Day
* Half-day wellness retreat

Mindfulness-based Dementia Care 8, 52
« 8-week course {

Laura Rice- Oeschger, LMSW
Wellness Initiative Coordinator




We Need Your Help!

Volunteer for Research

Sign up for Trial Match

Donate your time and support

Volunteer for our Alz Board Committees

Join or create a Walk team

o <8 33 8 3
0 o 8 .
THE PATH TO TOMORROW'S ; 3
Contact us at the MADC: TREATMENTS. TODAY. .
(734) 936-8803 alzheimer’s Qb association
a | Z h ei m e rs. m ed U m i C h . ed u Alzheimer’s Association Clinical Studies Matching Service tna] match

Also, please Register for Trial Match:

Go to: www.alz.org/TrialMatch
Or Call: (800) 272-3900

MICHIGAN ALZHEIMER S DISEASE CORE CENTER



Questions?

Contact Us: (734) 936-8803

Ask-UM-MADC@med.umich.edu
alzheimers.med.umich.edu

MADCC JR ey 5
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