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Let's start with a definition: PUBLIC HEALTH

Great
diversity:
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WHY am | here ?
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PAST FUTURE

THIS IS
PUBLIC
HEALTH

SSPH+  ETHzurich



Alzheimer

Dr. Alois Alzheimer Auguste D

Frankfurt, 1901/1906
Prof. Alois Alzheimer
describes a
NEW DISEASE in a 51- - ;
yedr-OId woman, August D’s brain histopathological lesions

August D.
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Really? THIS IS

it PUBLIC
2 HEALTH ”
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First epidemiological
study on dementia 5
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Was Alois Alzheimer wrong?

Neuropatholog
Neuropsychology
\
Research clinic ‘#
COMMUNITY

THIS IS \
PUBLIC

Ger*africs

Y 9YET)/ | Neurology

\

Primary Care
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Viewpoints and world views
Where are patients with dementia seen?
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How common is it?

Percentage aged

60 years or older:

I 30% or more

B 25 to <30%

A | A ) ~ I 20 to <25%

~ 1° YL} I 10to <20%
e NI I S ] <10%

10

SSPH+ ETH:zurich

SWISS SCHOOL OF
PUBLIC HEALTH




How common is it?

THIS IS

PUBLIC

2015 2020 2025
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|:| North America

Bl Latin America & Caribbean
] Africa and the Middle East
[ ] Europe Western

HEALTH I
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] Europe Central and Eastern
] Asia (high income)

B Asia (low and middle income)
B world
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How much does is it COST? /A1 =0
= 1.3 trillion USD in 2019 PUBLIC
= = Apple market value HEALTH

F(;recastod global costs of dementia 2015-2030
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Are we doomed? THIS IS
PUBLIC
HEALTH

t}"éhbdlsactmﬁph

onpthe public heaith The Global Action Plan on the Public Health
response t@ g!nentla

07 S Response to Dementia 2017 - 2025

Vision
A world in which dementia is preventad and people with demantia and their carers live well and receive
the care and support they need to fulfil their potential with dignity, respect, autonomy and eguality.

Goal

To improve the lives of people with dementia, thelr carers and familles, while decreasing the
impact of dementia on them as well as on communities and countries.

Geneva, in 2017
The WHO launched the
dementia global action plan
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What's the plan? THIS IS

PUBLIC
HEALTH

7 action areas
A public health approach

Dementia as a public Dementia awareness Dementia Dementia Support for Information systems
health priority and friendliness risk reduction diagnosis, dementia carers for dementia
treatment & care

Dementia research
and innovation

: Research
reduction
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The problem

What are the causes of dementia?¢

WE DO NOT KNOW
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Problem: we do not know the causes
1. Primary prevention is impossible
2. Secondary prevention is difficult

Dementia

’ e - e, g g
e A 2 yearimultidomain intervention o dlewle

e . v N
training, and vascular risk monitoring vérsus control to

prevent cognitive decline in at-risk elderly people (FINGER):

a randomised controlled trial

Anna Stigudoet o -Newy, Teno Strendberg, Joakko Tusmiest o, Hilkke Soininey, Mila Kivipefto

Risk
reduction

, WORLD WIDE

INGERS

alzheimer’s QY association"

TiraLaatikawmen, joana Lindstrom, Frencesce Mengiokasche. Teemu Paganen, Sctu Pjala, Meddu Peltonen, Rairer

Tz Ngendu, fears Leftizalo, Aing Solomen, Eske Levaiabty Sotu Abtiuoto, Ritta Astkamen, Lars Backman, Tuome Hanwnem Antti Jula

Rauraman,
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Problem: we do not know the causes
1. Primary prevention is impossible
2. Secondary prevention is difficult
3. Research is cruciall

9(15%)

Dementia research

: ) 3 (14%)
and innovation

'\ 12{20%)

14 (24%)

Research

by 2025

Hiral Sheh™, Emuliuns Alboriese”, Cyvithia Duggan, (qar Rudan, Kenneth (1L angu, Muriu CC arrilly, Xit Yee Chun, ¥

B3 Prevention, indentification, and reduction of
risk (ie, genetic, lifestyle, or enwvironmental)

= Diagnosis, biomarker development, and
disease monitoring

3 Pharmacological and non-pharmacological
clinical-translational research

Wl Quality of care for people with dementia and
their carers

2 Delivery of care and services for people with
dementia and their carers

3 Physiology and progression of normal ageing
and disease pathogenesis

[ Public awareness and understanding

Research priorities to reduce the global burden of dementia

wes foanet be, Murtin Prince,

Martin Rassor. Shekbar Saxens, Heather M Snwder, Reisa Sperfing. Mathew Yarghese, Huali Wang, Marc Wortmann, Tarun [Dua

Lancat Neural 2016; 15: 1285-94
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Problem: we do not know the causes
1. Primary prevention is impossible
2. Secondary prevention is difficult
3. Research is cruciall
4. Treatmentis... “a prescription to failure™

TARGETING AMYLOID

ol 2016, 15: 1285-94
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The problem

What are the causes of dementia?¢

...we do have some clues
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Neuropathological hallmarks

/A\ Alzheimer Forschung
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Disease pathways
1. Synaptic disruption
2. Immune response

D 1svupts Signaﬁng
L\ora

%:*ll J Reta an3\o\¢ plague

- CWmps of am\&\o\a veta
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Disease pathways
1. Amyloid angiopathy
2. (cerebral) Micro-bleeds

! % J Reva am \ovL ?\%ug
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B-Amyloid plaques
SPREADING

1. Cortex

2. Hippocampus

3. Whole brain cenfripetal

/A\ Alzheimer Forschung
P nitiative e.V
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TAU-Neurofibrillary tangles
SPREADING
1. Hippocampus

2. Whole brain centrifugal
3. Brain atrophy

Neurofiorillary

TANGLE

/A\ Alzheimer Forschung

SSPH+  ETHzurich
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Cog nitive im pairmeni é\ Alvzlhcvil.r'l‘c‘-r"Forschung

Only TAU diffusion correlates with cognitive deficits

PLAQUE

a rohionkary
TANGLE

Agnosia
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Amyloid cascade hypothesis
1. Amyloid triggers tau phosphorylation (kinase)
2. Neurofibrillary tangles form
3. Neuronal death (apoptosis) > brain atrophy

TNOUDE neuvon

(Osmosis.org

Beta am \ouL plague
‘/ (\u.mps ok aw\é\o\&\oe&&
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Amyloid cascade hypothesis
John Hard posited this HP to explain AD

B
(j‘\ iy B PERSPECTIVE

KTHROEH

Alzheimer’s Disease: The Amyloid
Cascade Hypothesis

John A. Hardy and Gerald A. Higgins

Hardy, J.A.; Higgings, G.A. Alzheimer's disease: the amyloid
cascade hypothesis. Science, 1992, 256, 184-185. [http://dx.do1.org/

John Hardy, 1992
The amyloid cascade HP
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Drug development pipeline

32% Anti-Amyloid

* Immunotheropy (n=6)

28% Mot
A One main

il Disease- .
. idea™
i Therapies

11% in Phase 3
Enhancers

- Anti-oggregation (n=1) *Hypothesis
4% Anti-Tau yp

= | Touphosphorylation and | Amyloid (n=1)

« Neuroprotection (n=3)
« AntHnfiommatory (ne2)

. Aot e 4% Anti-Amyloid & Anti-Tau

21% other MOAs

" ~onis in phase 3.
S In phase Cummings J 2019
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Amyloid-centric viewpoint (world view)

Neuronal /’N)Xidati\’e

death stress

JUPITER

Synaptic
loss

Neuroinflammation —

Fig. (1). The amyloidocentric theory of AD. The amyloid cascade
hypothesis represented as the geocentric Plolemy's theory ol the
solar system, which placed the Earth at the center and was accepted
for many centuries,

Roberta Ricciarelli"” and Ernesto Fedele™

Ptolomy, 100 a.d.
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Public health approach (viewpoint) THIS IS

A NEW discipline is born: Population Neuroscience PUBLIC
HEALTH

Population Neuroscience

17, \l - Dementia Epidemiology Serving Precision Medicine
— J and Population Health

Mary Ganguli MD, MPH.* Emiliano Albanese, MD, T Sudha Seshadri MD, [
David A. Bennett, MD,§ Constantine Lyketsos MD, MHS,||
Walter A. Kukull PhDY Ingmar Skoog. MD, PhD,#
and Hugh C. Hendrie, MB, ChB, DSc**

M Ganguli

Epidemiology Neuroscience ‘Omics’
<) . AQ Control
& | T: £ ~_":—
€ - — ]
E Albanese i '
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The challenge THIS IS
Population Neuroscience blends: PUBLIC
1. METHODOLOGIES rationale for choosing methods
2. METHODS technigues to conduct research

HEALTH

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

‘Normal science’

w HYPOTHESIS H EXPERIMENT HAPPRAISE }[ THEORY PREDICTIONS

Experimental method

Population Neuroscience should shake the
a assumptions
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The solution THIS IS
PUBLIC

A scienfific revolution &

« Scientific progress is NOT about
‘development by accumulation’.

« Assumptions must change, not the HP:

« A paradigm shift is a mix of enthusiasm
and promise, not a logically
determined procedure

« Inspiration is crucial...

Thoma Kuhn, 1962
The structures of
Scientific Revolutions
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Back to the past
Seeking inspiration from literature

Odyssey, Book XI
Odysseus meets the
dead and his
mother Anticleaq,
who does not
recognize him...

Homer,

The dead in classical mythology are forgetful
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Take home message
The SSPH+ is our ‘School of Athens’, where several disciplines concur
Pop Neuroscience aspires to cause a paradigm shift in dementia research

WHY am | here ? L

HEALTH

The

combination of

Plato’s gesture
towards the sky

The school of Athens, Raphael 1510, symbolizes with Aristotle’s
the marriage of art, philosophy, and science empil'iCiSf ‘hand’
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SSPH+ Lugano Summer School
in Public Health Policy,
Economics, and Management

www.ssph-lugano-summerschool.ch =
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