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Dementials...

A decline in some aspect of cognitive function and/or
behavior

A diagnosis of EXCLUSION

v'Significant

* functional consequences

v"Chronic
* insidious onset and progressive course

v'Loss
* new impairments (not lifelong)

v'Structural Damage
* neurons die

Daily Living Skills



Top 3 Causes of Dementia in Older

Adults

F Neurodegenerative Disease

Alzheimer’s Dementia )

Alzheimer’s disease

Vascular Dementia

Cerebrovascular
disease

Lewy Body Dementia
Lewy Body disease
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Genetics of Alzheimer’s disease

e Autosomal dominant mutations: rare, <5% of all
cases, “early-onset” or “familial” AD

APP gene is mapped to chromosome 21
Trisomy 21 — Down Syndrome and AD by age 30

PSEN1 maps to ch 14, helps process/cleave APP
PSENZ2 maps to ch 1, helps process/cleave APP

e Only one consistent association for “sporadic’,
“late-onset” AD

E4 allele of APOE (gene found on ch19)

= Betram, et al., Nature Genetics, 2007


https://rarediseases.info.nih.gov/diseases

Genetic risk factor for AD

e Apolipoprotein E (APOE) comes in 3 different
versions and we each have 2 alleles

o E2is a protective factor
o E4 is a risk factor
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Should | get tested for Alzheimer’s risk?
www.theconversation.com



Percentage of the U.S. Population: E2, E3, E4 APOE Allele Pairings
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Definite Alzheimer’s Disease

e Evidence on autopsy of:

o Amyloid beta (AB) plagues and neurofibrillary
tangles (NFTs)

e In a certain density and distribution

> NFTs - Bundles of twisted threads
that are the product of collapsed
neural structures (contain abnormal
forms of tau protein

> AP plaques - dense deposits of
deteriorated amyloid protein,
surrounded by clumps of dead nerve
and glial cells
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Pathology ALS-TDP-43 FTLD-TDP-43 FTLD-FUS  FTLD-Tau AP plaques Lewy bodies Prp=
a"d tau-NFT pl-ﬂqUEE
Genes TARDEP, PGREN FUS MAFT APP P51, SNAC, Parkin, FPEPN
COORF72, and P52 LRREZ, PINK1,
and VCP and DJ-1

Villemagne, et al, Lancet Neurology, 2015



Hypothetical model of dynamic biomarkers of

the Alzheimer's pathological cascade.
Jack, et al. 2010. Lancet
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e Manual and semi-automated and automated methods
Voxel-based morphometry
Cortical thickness mapping

e Imaging markers can detect early AD with good
accuracy (e.g., Frisoni, et al, 2010; Cuingnet, et al, 2011) and
can predict AD (Cuingnet, et al, 2011; Wolz, et al, 2011)

Still prediction accuracy 18 months before conversion was
~65% (Wolz, et al, 2011)

e Clinical tools are available which can bolster diagnosis

(e.g., MTA score, Scheltens, et al, 1992)



e Uses radiolabeled ligands to measure metabolic
and neurochemical processes

e Initial dementia PET research:

FDG = fluorodeoxyglucose; marker for brain
metabolism (glucose) for ~30 years

Amyloid tracers bind to fibrillar amyloid plagues:
Pittsburgh compound B (PiB; research since 2004)
and Florbetapir ('8F), FDA-approved in 2012



Amyloid Imaging:
Normal Cognition to Alzheimer’s Dementia

MCI- MCI+

Wolk & Klunk, Curr Neurol Neurosci Rep, 2009



original Investigation

Prevalence of Amyloid PET Positivity in Dementia Syndromes
A Meta-analysis

Rik Ossenkoppess. PhD: Willlemnljn 1. Jansan, M5c; Gl 0. Rabinovid, MO Dirk L. Knal, PhD- Wiesje M. van dier Flier. PhD: Bart M. M. van Bercked, MO, PhiD;
Finlip 5cheltens, MO, PhD: Peter lalle Visser. MO, PhiD: and the Ammyold FET Study Group

Figure 2. Prevalence of Amyloid Positivity on PET According to Age for the Different Dementia Diagnostic Groups
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e Approximately 25-30% of older adults with normal
cognition are amyloid positive (Johnson et al. 2012, Mintun et
al. 2006, Villemagne et al. 2008)

e Follow-up suggests they are more likely to progress to
MCI or AD (Mintun et al. 2006, Villemagne et al. 2008)

e Cognitive reserve independently modulates the
relationship between amyloid and cognition in healthy
older adults (Rentz et al. 2010) as well as in patients with
MCI and AD (Kemppainen et al. 2008, Vemuri et al. 2011)
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WHAT ABOUT TAU



Tau imaging challenges:
Intracellular
Six tau isoforms with different structures

In AD, tau aggregates are coexistent with
beta amyloid

In AD, tau is in lower concentrations than
beta amyloid
Must have high selectivity for tau over A3
High binding affinity
Low non-specific binding
Ability to cross the BBB, long half-life, not
metabolized

May 2020 FDA approval 1st gen tau PET
radiopharmaceutical: flortaucipir

3 tracers are currently FDA approved

75-year-old
Normal

Anyloid-MMSE 30

79-year-old
Normal

Amyloid + MMSE29 f |

70-year-old
Mma

Amyloid + MMSE 26

AD dementia
Amyloid + MMSE 23

Villemagne, et al, Lancet Neurology, 2015



Other biomarker methodologies

e Presence of an APOE e4 allele increases risk of
AD and can be done clinically to add to diagnostic
workup

e CSF — e.qg., phosphorylated tau (ptau) ratio to
Abeta 40/42

e Plasma biomarkers of amyloid and tau are rapidly
improving; should achieve clinical utility

These could become incredibly important as screening
measures — can be more accessible



WHY SO
EXCITING?

Protein /,_ TDP-43 — — Tau - AP |- o-synuclein PrP=
) | i ) o
Phenotype PMNFA CBD : PA. AD DLB PDD PO
\_ & / | _,‘J
; !
v v
Pathology ALS-TDP-43 FTLD-TDP-43 FTLD-FUS  FTLD-Tau AP plaques Lewy bodies Prp=
E"d tau-NFT plaques
Genes TARDEF, PGREN FUS MAFT APP P51, SNAC Parkin, PEPN
CQORF72, and P52 LRRKZ2, PINK1,
and VCP and DJ-1
Short ON3Risoform  Myotonicdystrophy  Neurofibrillary tangles NA

Adapted from Villemagne et al," by permission of Future Medicine. 3R-three repeat. 4R-four repeat. NA-data not
available. Short ON3R-the shortest isoform of fetal tav (where N denotes the number of N-terminal inserts and R the
number of microtubule-binding domains). *Tau conformation at much lower prevalence.

Table: Morphological and vltrastructural conformations of tav isoforms in tavopathies
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2018 National Institute on Aging—Alzheimer’s Association (NIA-AA) Research Framework

NIA-AA Research Framework: Toward a biological definition

of Alzheimer’s disease
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Table 5

Risk of short-term cognitive decline based on the biomarker profile and cognitive stage

Svndromal Cognitive Stage
Cognitively MCI dementia
unimpaired
S L normal AD biomarkers, n?nnal — : nn_:rmlal = a
CORifixE in e biomarkers with biomarkers with
MCI dementia
AT (Ny .. , imer’ imer’
ﬁ ™ Preclinical Alzheimer’s Alzhﬂl'm?r Eh AlzhairE
S pathologic change palth-:r e
£ with MCI
. - + o 5
g AT (N) Alzheimer’s and Alzhamg&r s and
= . concomitant
= concomitant suspected
_E non Alzheimer’s illszh:' H?:ﬂ
= pathologic change, pathnlun'c -
cognitively unimpaired | P M i
ATTH(NYy 4
Preclinical Alzheimer’s
ATTH(N)" | disease

Non-Alzheimer’s continuum profiles are not included in table because the risk associated with
different combinations of T+H{N)-, THN)+, T-(N)+ among A- individuals has not been

established
rate of short term clinical progression expected to be low
rate of short term clinical progression expected to be high

L
|



Cognex is first FDA approved drug to treat AD
Possible effect of estrogen on AD is postulated
Aricept FDA approved

Effect of antioxidants on AD studied

Genetic mutations linked to programmed cell death of neurons
Development of techniques toward direct genetic manipulation for treatment of AD
First anti-AD vaccine tested

Exelon FDA approved to treat AD
Brain imaging used to study AD

Razadyne (previously Reminyl) FDA approved
Clinical trial of anti-Alzheimer’s disease vaccine conducted
Namenda FDA approved

President Reagan dies of AD; Diabetes linked with increased risk of
Alzheimer’s; PiB compound (amyloid PET imaging) published

1st tau tracer for PET (tau PET imaging)

aducanumab, FDA grants controversial, accelerated approval
lecanemab, FDA accelerated approval , full approval
donanemab results released




What can you expect
from medications for
dementia?




If chronic fatigue
and mild depression
make simple tasks
seem this big...

Ritalin overcomes mild depression and the
fatigue so macialed with it. The drug brightans
mood and improves perl'nn‘nmca‘ helps restore alert-

ness, enthusiasm, and drive. Patients often report that -

fatigue and worry seem to vanish; they are able to go
all day without getting tired,

Widely cited for its outstanding record of safety,
Ritalin is virtually free of the toxic effects of the more
potent antidepressants. Its action 13 usually uncompli-
cated by excessive stimulation or sudden letdown,

Ritalin is exceptionally well tolerated,
evan by the elderly,

CONTRAINDICATIONS: Marked anxiety, tension,
agitation, Contraindicated in patients with glaucoma
and with epilepsy, except to combat lethargy induced
by anticonvulsant drugs. WARNINGS: Should not be
used for severe depression (exogenous or endoge-

. noug) except in the hospital under careful supervision

Should not be used to increase mental or ohysmai
capacities beyond phy&iuﬂnglcnl limits. ;
PRECAUTIONS: Patients with an element of agita-
tion may react mmudy discontinue therapy If -

Ritalin (methyiphenidate cisa)

relieves chronic fatigue
that depresses and mild
depression that fatigues

necessary. Use cautiously with vasopressors (e.g.,
epinaphrine, levarteranol, angiotensin amide) and in
patients with hypertension.

SIDE EFFECTS: Nervousness, insomnia, anorexia,
nausea, dizziness, palpitation, headache, drowsi-
ness; skin rash. Rarely, blood pressure and pulse
changes, both up and down, occur. Owart psychotic be-
havior and psychic dependence in emotionally un=
stable person have occurred rarely.

“afvanamp.nz

DOSAGE: Administer orally in divided doses 2 or 3
times daily, preferably 30 to 45 minutas before maals.

‘Dosage will qapeﬂd upon indication and individual

responsa, the wzg range baing 20 to B0 mg daily.
SUPPLIED: Ritali Emmmnma(mammmmdaw
hydrochioride ablets, 20 mg {peach), 10 mg
(pale green) and & mg (pale yellow).

Consuli camplete product literature befors proscribing.
CiBA Pnarmaceutical Company, Summit, N. J.

CIBA



Categories of Medication for
Dementia

Acetylcholinesterase Inhibitors
Memantine
Antibodies ("Nemabs”)

Antipsychotic




Cholinesterase Inhibitors

Cholinergic synapse — Alzheimer’s disease
Choline + acetic acid

Choling —= AC

Donepezil \j o
Rivastigmine
Galantamine ...

ACHE inhibitor Chaline + acetic acid
AChE
o |
Choline—» ACh » AChD
°0]s @ e
° 16 ¢ ©
o
ACh [ +]
: ¢ o
ACHE‘ O @ Tacrine
Q Donepizil
C Inactivated O Rivastigmine

AChE O Galatamine



The ad
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ARICEPT helps patients
be more like themselves longer™

® Helped keep patients in the community for more than 5 years'*'
B s proven effective in cognition, fanciion, and behavier"*

® Carsgivers spend less me assisting patients with everpday activities®
m Established safety and tolerability




The package insert

12. CLINICAL PHARMACOLOGY

12.1. Mechanism of Action

Current theories on the pathogenesis of the cognitive signs and symptoms of
Alzheimer s disease attribute some of them to a deficiency of cholinergic
Neurotransmission.

Donepezil hvdrochloride 1s postulated to exert its therapeutic effect by
enhancing cholinergic function. This 1s accomplished bv increasing the
concentration of acetvicholine through reversible inhibition of its hvdrolvsis

by acetylcholinesterase. There 1s no evidence that donepezil alters the
course of the underlying dementing process.




Best-case effects of cholinesterase
iInhibitors compared to placebo:

About 1 ADL on a 17-point scale

0.8 point on a 30-point cognition
scale

Better Time (weeks)
2.0 12 24 36 48 60 72 84 96 108 120
(7)p) £ 0 it o S o (LLE TR YA I R I I E—
5' L9 _2 —O—m__
=
< 5¢ 4 8
oM © 5 —6 PIaCEDO  Treatment effect 0.83
= _g (SE 0-18) p<0-0001
Worse
Better Time (weeks)
0 12 24 36 48 60 72 84 96 108 120
o 0 | | | | | | | | | ]
L = _3 i Treatment effect 1-02
7)) mg . o (SE 0-28) p<0-0001
s —12

e Courtney, 2004



“no significant differences were seen
between donepezil and placebo in
behavioural and psychological
symptoms, carer psychopathology,
formal care costs, unpaid caregiver
time, adverse events or deaths”

704 — Donepezil

-
c ---- Placebo -3
% < 60
g :g 50+
§8 97
g z 304
g— @ 204 Events/person years
& Donepezil 116/494-7
10+ Placebo 119/482-8

0- p=0-7

I [ I I ]
0 1 2 3 4 5
Time (years)

Number at risk
Donepezil 281 203 126 45 1
Placebo 282 199 122 50 )

Figure 3: Time to loss of activities of daily living*, institutional
care, or hoth COU rtney, 2004



; Cholinesterase inhibitors for patients with
bm] ~ ' Alzheimer's disease: systematic review of
randomised clinical trials

Hanna Kaduszkiewicz, Thomas Zimmermann, Hans-Peter Beck-Bornholdt
and Hendrik van den Bussche

BMJ 2005;331;321-327

What is already known on this topic

It 15 generally assumesd that several randomised controlled
trials have proved the benelicial eftect of choline sterase

inhihitors in patents with Alzheimers disease on cognitive
and global outcome measures

Mumerous “evidence based reviews” support this

assmpton

What this study adds

Becommendations for the use of cholinesterase inknbitors
do ot seem o be evdence based

Benetits measured on rating scales were minimal

The methodological quality of the available trials was poar
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Figure 1. Time to 10-pound or more weight loss in new users
of cholinesterase inhibitors vs matched controls.

Reynolds, C. F. et al. Recurrence
of depressive symptoms for patients
with early to moderate dementia,
starting donepezil Arch Gen
Psychiatry 2011;68:51-60)

Weight Loss Associated with
Cholinesterase Inhibitors in
Individuals with Dementia in a
National Healthcare System.
Sheffrin, et al, JAGS 2015



Memantine — works at NMDA recepto
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Memantine

Patients, %
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"Although statistical improvements
were noted in the analyses, they
do not necessarily translate into
clinically relevant benefits for the

patients receiving these drugs or
for their caregivers.”

Perras C, Shukla VK,
Lessard C, et al. 2005.



Time to Nursing Home Placement of Patients is
Delayed by Counseling and Support of Caregivers

1

Treatment

— | Jsual Care
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Mittelman MS, Haley WE, Clay OJ, Roth DL. Improving caregiver well-being
delays nursing home placement of patients with Alzheimer disease. Neurology.
Nov 14 2006;67(9):1592-1599.



Antibodies
Aducanumab
Lecanemab

Donanemab

Reduced Amyloid

) Plaques
( A s> monomers

ﬂa eregation
? \B,> oligomers

¥ A
f"’gw— \%“

A4, protofibrils
.

&
N\

M \& Lecanemab

AP plaques ﬂ \4
.

A senile plaques




00
o000
. . o006 Oe
Change in Amyloid 3
o0
®
B Amyloid Burden on PET
Less amyloid
= 104 Placebo
£ of—— : i
e
oo .=
E _,_: -104
v s 204
£S
& o -307
=
T E —40
*g‘ @ _s50- Lecanemab
= P<0.001 at 18 mo
Y o -60 1 T 1 |
0 3 6 12 18
Visit (mo)
No. of Participants
Lecanemab 354 296 275 276 210
Placebo 344 303 286 259 205

Van Dyck et al, Lecanemab in Early Alzheimer’s Disease. N Engl J Med 2023; 388:9-21



Change in “"CDR-SB”

Worsening
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¥ ©
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0 3 6 9 12 15 18
Visit (mo)
No. of Participants
Lecanemab 859 824 798 779 765 738 714
Placebo 875 849 828 813 779 767 757

Van Dyck et al, Lecanemab in Early Alzheimer’s Disease. N Engl J Med 2023; 388:9-21



Clinical Dementia Rating Scale — Sum of Boxé?
0.45-

18 point scale point
differenc

0.5 points is considered the smalest
clinically meaningful change



CDR
Boxes

CDR Score 0 0.5 1 2 3
Very Mild .
Healthy ¥ Mild Moderate Severe
Impairment
Consistent slight | Moderate memory | Severe memory
No memory loss forgetfulness; loss; more marked | loss; only highly Severe
Memory or slight partial for recent events; learned material memory loss,
ry inconsistent recollection of defect interferes retained; new only fragments
forgetfulness events; "benign" with everyday material rapidly remain
forgetfulness activities lost
Moderate Severe difficulty
. difficulty with with time
Fully orientated . Y. . . .
. time relationships: | relationships: .
. . . except for slight . _ Orientated to
Orientation | Fully orientated e . may have usually
difficulty with . S . person only
. .. | geographic disorientated in
time relationships C= - . -
disorientation time, often to
elsewhere place
Solves everyda 3
_ yaay . Moderate Severely
problems and Slight . . . .
S . . . difficulty in impaired in Unable to
Judgment business affairs impairment in . .
o o | handling handling make
Problem well: judgment solving problems, .
R : . PR problems, problems, Judgments or
Solving good in relation similarities, PR T _ _
= e similarities, similarities, solve problems
to past differences e _ . _
. differences differences
performance
No pretense of No pretense of
independent independent
Independent N P . P
Lo Unable to function | function outside function
function at usual . . "
. y Slight independently at home outside home
Community | level in job, . . . A .
. - ) . impairment in these activities Appears well Appears too ill
Affairs shopping, s .
these activities though may still be | enough to be to be taken to
volunteer and . . .
. ] engaged in some taken to functions
social groups =0E N . ,
functions outside | outside a
a family home family home
Life at home, Life at home, Mild but definite Only simple
Home & hobbies, hobbies, impairment of chores preserved: | No significant
Hobbies intellectual intellectual function at home; very restricted function in
interests well interests slightly more complicated interests, poorly home
maintained impaired hobbies abandoned | maintained
Requires
. assistance in Requires much
Personal Fully capable of Fully capable of Needs prompling hveiene. keepin helq with
Care self care self care S prompiing ygiene, keeping p

of personal
effects

personal care



Brain Edema or Bleeding

Amyloid-Related
Imaging Abnormalities with
Edema or Effusions
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Reish et al. Multiple Cerebral Hemorrhages in a Patient Receiving
Lecanemab and Treated with t-PA for Stroke. N Engl J Med 2023;
388:478-479




IC.

Antipsychot
Brexiprazole




The ad

REXULTI is the only FDA-approved
treatment for agitation that may happen
with dementia due to Alzheimer’s
disease.

Until recently, there hasn’t been an FDA-approved medicine for doctors to treat agitation that may happen with
dementia due to Alzheimer's disease. But now there’s REXULTI. For those struggling with this condition, REXULTI
may offer hope for less symptoms of agitation. In clinical studies, REXULTI helped patients see:

www.rexulti.com
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* Increased risk of death in elderly people with
dementia-related psychosis. Medicines like
REXULTI can raise the risk of death in elderly
people who have lost touch with reality (psychosis)
due to confusion and memory loss (dementia).
REXULTI is not approved for the treatment of
people with dementia-related psychosis without
agitation that may happen with dementia due to
Alzheimer’s disease.

REXULTI should not be used as
an “as needed” treatment for
agitation that may happen with
dementia due to Alzheimer’s
disease.

www.rexulti.com



FDA’'s Shocking Approval: Rexulti Fast-
Tracked Despite Deadly Risks

British Medical Journal, October 6, 2023



News Flash!

Miraculous Medical
Breakthrough Reduces Risk

ot Death by 38% 1n Group ot

Dementia Patients



BLACK BOX WARNING: Elderly patients with dementia-related
psychosis treated with atypical antipsychotic drugs are at an increased
risk of death compared to placebo. Analyses of seventeen placebo-
controlled trials (modal duration of 10 weeks) in these patients revealed a
risk of death in the drug-treated patients of between 1.6 to 1.7 times that
seen in placebo-treated patients. Over the course of a typical 10-week
controlled trial, the rate of death in drug-treated patients was about 4.5%,
compared to a rate of about 2.6% in the placebo group. Although the
causes of death were varied, most of the deaths appeared to be either
cardiovascular (e.g., heart failure, sudden death) or infectious (e.g.,
pneumonia) in nature. These drugs are not approved for the treatment of
patients with dementia-related psychosis.

Cerebrovascular adverse events (e.g., stroke, transient ischemic attack),
including fatalities, were reported in patients...in trials of ANTIPSYCOTIC
in elderly patients with dementia-related psychosis. In placebo-controlled
trials, there was a significantly higher incidence of cerebrovascular
adverse events in patients treated with ANTIPSYCHOTIC compared to
patients treated with placebo. ANTIPSYCHOTIC is not approved for the
treatment of patients with dementia-related psychosis.




Drugs Trials Attempted for
Dementia-Related Behaviors

Buspirone Homocysteine
Alpha blockers B Vitamins

Beta blockers Resveratrol
Antihistamines Ginseng
Cannabinoids Cyproterone
Opioids NSAIDs
Methylphenidate COX2 Inhibitors
Lamotrigine H2 blockers
Antiepileptic drugs Thiazide diuretics
Lithium Calcium channel blockers
Estrogen ACE inhibitors

Vitamin E Statins



What is the therapeutic value of antidepressants in
dementia? A narrative review

Nicolas Farina', Lucy Morrell' and Sube Banerjee'

Results: Thirty-six randomized controlled trials were identified (participant n=3386). A consistent
finding in well-designed blinded placebo controlled trials in dementia is the lack of positive effect of an-
tidepressants on outcomes of interest, including depression. One large well-designed study has reported
a significant reduction in agitation in people with dementia, but at the expense of clinically significant
adverse events. Otherwise, change observed in open trials is also seen in the placebo group, suggesting
that any effect is not| attributable to the prescription of antidepressants.



What can you expect
from medications for
dementia?




Anticipated changes in the next five years

WHAT IS NEXT?
WHAT SHOULD HAPPEN NEXT?
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Thank you.

Time for questions?
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