New Perspectives of
Dementia Prevention and Treatment:
Focusing on Alzheimer’s disease
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Diagnosis and investigatio

¢ Clinical manifestation
e Biomarkers
* New diagnostic criteria

Overlapping — mixed nature of diseases and
risk factors causing dementia
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Prevalence of dementia
- by world region and age

Age group (years)

60-64 65-69 70-74 75-79 80-84 285
Western Europe 0.9 15 3.6 6.0 12.2 248
Eastern Europe (low adult mortality) 0.9 1.3 3.2 5.8 12.2 247
Eastern Europe (high adult mortality) 0.9 13 3.2 5.8 1.8 245
North America 0.8 17 3.3 6.5 12.8 30.1
Latin America | 0.8 17 3.4 7.6 14.8 33.2
Latin America Il 0.7 1.5 2.8 6.2 11.1 28.1
North Africa and Middle East | 0.9 1.8 3.5 6.6 13.6 25.5
North Africa and Middle East Il 1.2 1.9 3.9 6.6 13.9 235
Developed Western Pacific 0.6 1.4 2.6 4.7 10.4 221
China and developing Western Pacific 0.6 1.8 3.7 7.0 14.4 26.2
Indonesia, Thailand, and Sri Lanka 1.0 1.7 34 5.7 10.8 17.6
India and South Asia 0.4 0.9 18 3.7 72 14.4
Africal 0.3 0.6 13 23 4.3 9.7
Africall 0.5 1.0 1.9 3.8 7.0 14.9

Ferri et al. Lancet 2005; 366: 2112-2117
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Monetary Costs of Dementia ,..,.......c...

DOk 10. 1054/ NE Maal 204629

in the United States
« The estimated prevalence of dementia among

persons older than 70 years of age in the
United States in 2010 was 14.7%.

« The yearly monetary cost per person
° $56,290 (95% CI, $42,746 to $69,834) or
= $41,689 (95% CI, $31,017 to $52,362),

+ depending on the method used to value informal care.
« The total monetary cost of dementia in 2010 was

between $157 billion and $215 billion.

Alzheimer's & Dementia 10 (2014) $105-51

Alzheimer’s Disease prevalence, costs, and prevention for military
personnel and veterans™

» By 2050, more than 13 million Americans living
with AD
= Cost of care $1.2 trillion
- Aging military veterans: additional risk factors
= Traumatic brain injury
o Posttraumatic stress disorder
= Service-related injury
= Coexisting diseases: cardiovascular
= Bad lifestyles: smoking, obesity
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Neurofibrillary changes of the Alzheimer type

Braak H, Braak E. Acta Neuropathol (Berl) 1991;82:239-259.
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Progression and symptoms of AD

Pattern of symptoms over time in patients with AD
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Potential role of beta-amyloid and the tau
cascade in AD

Increased production

and decreased ~
clearance of AB a
Ap T
aggregation Altered kinase/
phosphatase
activities
Neuronal
{ debris Hyperphosphorylated
tau
Amyloid Neurofibrillary
plaques

Neuronal / e

dysﬁmcti(I and death

Alzheimer’s disease

Citron. Nature Reviews: Neuroscience 2004: 5: 677-685;
Hardy & Selkoe. Science 2002; 297: 353-356; Hardy & Allsop. Trends Pharmacol Sci 1991; 12: 383-388

Neurochemical changes in AD

* Several changes in neurotransmitter balance )
accompany the microscopic changes in the AD brain

¢ The two neurotransmitters that have gained most
prominence in recent years are:
o Acetylcholine
o Glutamate

e Other neurotransmitters affected by AD are:
> Noradrenaline
> Dopamine
o Serotonin

Gsell et al. Curr Pharm Des 2004; 10: 265-293
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linical diagnosis

of Alzheimer’s disease:
Report of the NINCDS-ADRDA Work Group* under the
auspices of Department of Health and Human Services
Task Force on Alzheimer’s Disease

Guy McKhann, MD; David Drachman, MD; Marshall Folstein, MD; Robert Kateman, MD;
Donald Price, MD; and Emanuel M. Stadlan, MD

AD - DIAGNOSIS BY EXCLUSION

« Progressive worsening of memory and other
cognitive functions

» Absence of diseases that could cause the deficits
in cognition

+ Aiming high specificity

McKhann G et al. Neurology
1984; 34: 939-44
AD = Alzheimer’s disease; NINCDS-ADRDA =
National Institute of Neurological and Communicative
Diseases and Stroke / Alzheimer's
Disease and Related Disorders Association
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Biomarkers of Ab deposition
CSF Ab42

PET amyloid imaging

Biomarkers of neuronal injury

CSF taufphosphorylated-tau

Hippocampal volume or medial temporal atrophy by volumetric measures or visual rating

Rate of brain atrophy

FDG-PET imaging

SPECT perfusion imaging

Less well validated biomarkers: fMRI activation studies, resting BOLD functional connectivity, MRI perfusion,

MR spectroscopy, diffusion tensor imaging, voxelbased and multivariate measures

Associated biochemical change

Inflammatory biomarkers (cytokines)
Onxidative stress (isoprostanes)

Other markers of synaptic damage and neurodegeneration such as cell death

Alzheimers Dement 2011;7:263-9.




Hypothetical model of dynamic biomarkers of the

Alzheimer’s pathological cascade
Lancet Neurol 2010; 9: 115-28

Biomarkers abnormalities precede clinical symptoms
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Clinical and Biomarker Changes
in Dominantly Inherited Alzheimer’s Disease
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Figure 2. Comparisen of Clinical, Cognitive, Structural, Metabalic, and
Biachemical Changes as a Function of Estimated Years from Expected
Symptom Onset.

M Engl] Med 2012.
DOI: 10.1056/NEIMoal 202753
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Advancing research diagnostic criteria for Alzheimer’s
disease: the IWG-2 criteria

Lancet Neurol 2014; 13:614-29

Panel 1: IWG-2 criteria for typical AD (A plus B at any stage)

A Specific clinical phenotype
= Presence of an early and signil episodic p or
associated with other cognitive or behavioural changes that are suggestive of a mild
cognitive impairment or of a dementia syndrome) that includes the following
featuras:
+ Gradual and progressive change in memory function reported by patient or
informant over maore than 6 months
»  Objective evidence of an amnestic syndrome of the hippocampal type, * based on
significantly impaired performance on an episodic memory test with established
spacificity for AD, such as cued recall with control of encoding test

B In-vive evidence of Alzheimer's pathalogy (one of the fallowing)
+  Decreased AR, . together with increased T-tau or P-tau in CSF

+ Increased tracer retention on amyloid PET

«  AD autosomal dominant mutation present (in PSEN1, PSEN2, or APP)

Advancing research diagnostic criteria for Alzheimer’s
disease: the IWG-2 criteria

Lancet Neurol 2014; 13: 614-29

Chinical phenotypes

Typical

+ Amnestic synd f the hipy pal type
Abypical

* Posterior cortical atrophy Required pathophysiological marker

= Logopenic variant CSF (low amyloid [§, .., and hi
h . L igh T-tau or P-tau)
« Frontal variant 1 or

« Amyloid PET (high retention of amyloéd tracer)

Preclinical states.
Asymptomatic at risk
+ Ho AD phenotype {typical or atypical)

+ o AD phenatype (typical or atypical)

Figure: AD is defined as a clinicobiological entity

The projected effect of risk factor reduction on Alzheimer’s
disease prevalence

DeborahE Barmes, Kristine Yaffe
Seven potentially modifiable risk | | =
factors for AD: i

*Diabetes

emidlife hypertension j | , H ( | H
*midlife obesity - =
*Smoking I

edepression

cognitive inactivity or low S
educational attainment -

ephysical inactivity.
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Review Meurshisiogy of Aging 15 (2014} §74=570
Dietary and lifestyle guidelines for the prevention of Alzheimer’s
disease

1. Minimize your intake of saturated fats and trans fats, Saturated
fat is found primarily in dairy products, meats, and certain oils
(coconut and palm oils). Trans fats are found in many snack
pastries and fried foods and are listed on labels as “partially
hydrogenated oils.”

2. Vegetables, legumes (beans, peas, and lentils), fruits, and whole
grains should replace meats and dairy products as primary
staples of the diet.

3. Vitamin E should come from foods, rather than supplements.
Healthful food sources of vitamin E include seeds, nuts, green
leafy vegetables, and whole grains. The recommended dietary
allowance (RDA) for vitamin E is 15 mg per day.

e

Review Neurobistogy of Aging 35

Dietary and lifestyle guidelines for the prevention of Alzheimer’s
disease

4. A reliable source of vitamin B12, such as fortified foods or a
supplement providing at least the recommended daily allow-
ance (2.4 pg per day for adults), should be part of your daily
diet. Have your blood levels of vitamin B12 checked regularly as
many factors, including age, may impair absorption.

. If using multiple vitamins, choose those without iron and
copper and consume iron supplements only when directed by
your physician.

6. Although aluminum’s role in Alzheimer's disease remains a
matter of investigation, those who desire to minimize their
exposure can avoid the use of cookware, antacids, baking
powder, or other products that contain aluminum.

7. Include aerobic exercise in your routine, equivalent to 40 mi-
nutes of brisk walking 3 times per week.

w

Long-term use of standardised ginkgo biloba extract for the
prevention of Alzheimer's disease (GuidAge): a randomised
placebo-controlled trial o e 118 55
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Winblad B et al. Int Psychogeriatr 2003;15(suppl 2):293-4 *p <0.05; **p < 0.01; ***p < 0.001

Memantine: NMDA antagonist SIB

Only for moderate to severe dementia 4 T !

i
H
H
3
3
H
&
E

Worsening! Improvement

Patient Disposition
= 252 randomized
(126 memantine; 126 placebo)
= % completed
(77% memantine; 67% placebo)
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Donepezil and Memantine
for Moderate-to-Severe Alzheimer's Disease
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Rivastigmine patch for treatment of Alzheimer's disease in clinical
practice in Thailand
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Sedating antihistamines 131
chlorpheniramine, brompheniramine,
dimenhydrinate, antispasmodics,
tricyclic antidepressants, benztropine,

trihexyphenidyl, orphenadrine

Urecholine

[B-blockers, verapamil, diltiazem,
digoxin
Carbamazepine, phenytoin, rifampin,

dexamethasone

®  Fluoxetine, paroxetine, duloxetine,
quinidine

®  Fluoxetine, fluvoxamine,
erythromyein, clarithromycin,
Ketoconazole, itraconazole,
verapamil, diltiazem, ritonavir,

atazanavir
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- Extrapyramidal symptoms
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- Benztropine

- Diphenhydramine* -

- Dimenhydrinate*
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Passive anti-amyloid immunotherapy in
Alzheimer's disease: What are the most promising

targets?

Lemere Moleculor Newrodegeneration 2011, 8:36
hitgifwew moleculameurodegeneration.comconbeny /136

i N MOLECULAR
iy MEURODEGEMERATION

Immunotherapy for Alzheimer’s disease: hoops

and hurdles

Don’t forget
Non pharmacological treatment




- m;i:xgg-g-_-_ya,-_.«wuv_g 4 -l m’

ol fim b
Aurssiy
s PR Sp——— e - f— Yivwiin »
(haate mottvities of dadly feing 3 BADLY m‘!ﬂa‘ﬁ h"lhn
ATy T Auuziin
= “':"':::::‘m e e ++ | ufaffila Fuinvo unzdguaiah o1 ile dTufnyey unsfauamanuda
""“““““:‘;‘:«m;:“ "‘:“' Fiiadio unzniaiannnzvealinmugile | madieds onne uneWenonisuealin
B B ) wom unzdnFmnvimmmigideny Tao fhundingnidloa dvinnragn
1 = Emali m::.h“‘::;:“n” tuin Vifumsdnueddon luonmsdou | ndomriozesldulafoudfunne
s v Sy Gour s ++ | ubaffilae gpadiuieeey uasiidalA Aeflnaiuilgniitezind: gyl
et
PG R i Ty du@mmuangwineiileafuilywma Bunm
v 13 i ‘ it 4 o & 4 4
infoaffonns Nanat's ADE Saomnd 1 e s T ans " it}
# u i Hgrmaniurass unelgm
e = i _— oy u
i FE AROI e
Brir o # e e s+ | nteribalufureanmd Waiisdy | dedszneumeinginisaioon nie
4 R & 4wl 4 - n A Bt -
::«;::::ri“‘::m shresuil g nranmIzAulasee
= z::“““‘:‘;im s+ | nomennannedendedune mmudayoiisrdestufioonlinm
. o lldewen =
2 oty - gruzummidimn mmrmuoﬁrqannnmun'mid{m:‘m
= z""'*‘"‘"“’"“"’""" - gruedmianuyds i fuflunfuuule uva o1 wientvodad
= maudwneuns fimiyana ¥nameunan
Ena O| |||e care
sl
Auniziin
+ s T & ) Pﬁﬂiﬂ.‘ " A
i
" W PR refin A o
3z funyuatindn unce s
mumun Windodesiign
> oo Winand duneh sevdiow | delfand fuuh seutom
E—y ) . £ o . m
= e CX ¥ " s
Fummosngansnioedufunsei@e | fowihidusooidion
A = s I a 1. .y .

voullgmiitu v umdilimerwmue: | unsyd Andule Armamadon
= i = . i

mrnuwdafihe uacg®
T ool ol r N T o —
thelln manrmskeievosdfilbn usegl &1 | ;s uscBhdte
Funautiulifusuns wsfilo
e
- 4 g i

P T P —

Anafon

The Impact of Today’s Reserch on Tomorrow’s AD
Practice : When is Tomorrow

Near-term time horizon (5years)

Treatment

Diagnosis

Existing medications
Novel treatments

Earlier recognition and
diagnosis

Increase reliance on Collaborative care
biomarkers model




