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Major Challenge: Silver Tsunami

Prediction for 2030:
1 out 4 people will be older than 65 years
in Switzerland, Europe, or US

Adapted: Cartoon by Graeme MacKay, The Hamilton Spectator

DHEST

Department of Health Sciences and Technology

Collin Ewald | 07.03.24 | 2



ETH:zurich

Aging Demographics of Switzerland
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We all become older and older...

Ageing and Health #yearsahead

Percentage aged
60 years or older: 3
B 30%ormore
I 10 to <30%

Source: World Health Statistics 2016

[ ]<10%
{7 World Health
& #2 Organization
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Today‘s mean life expectancy

Land Jahre

Japan e 83.7

Schweiz LJ 83.4 ©
Singapur 83.1 Ej
Australien am 82.8 §
Spanien = 828 §
Island amm 82.7 §
Italien B 82.7 .
Israel = 82.5 3
Frankreich |0} 824

Schweden === 824
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Department of Health Sciences and Technology



ETH:zurich

The history of human aging

4 million years: In the last 115 years:
20 = 31 years = 11 years 31 > 71 years =40 years

e it T R T
) A : g o £, W M'Q.i&
o ‘ ’ .-. o VR ..$~r
g : LN v L

Picture source: jimpintoblog; Data source: WHO

0.
»
e
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|

“Something’s just not right — our air is clean, our water is pure, we
get plenty of exercise, everything we eat is organic and free range,
and yet nobody lives past 30”

© ALEX GREGORY/THE NEW YORKER/THE CARTOON BANK

DHEST Collin Ewald | 07.03.24 | 7
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Breakthroughs in medicine enabled a
longer life

o ’
SN )
&Antibiotics ccination Ei Hygiene \Qﬂ Health care
N U

Top 10 Causes of Death
2 1900 2015

Infectious- Pneumonia @ Heart Disease

disease Tuberculosis : Cancer
Diarrhea ﬁ% Chronic Lung Disease

Heart Disease Injuries

Stroke Stroke

Liver Disease @ AIzheimer’“s Disease

Injuries f" Diabetes

Cancer Influenza/Pneumonia

Senility Kidney Disease
Diphtheria Septicemia
| 1 1 1 | | | | 1 | | | | | 1 1 | | 1
O 2.0 N O 2 P O 2.0 & D 2 P
% Deaths % Deaths
D H EST SOURCE: CDC NCHS, Mortality in the United States, 2015 CollinEwald | 07.0324 | 8
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A longer life comes with a price:
Old age is the highest risk factor for

Cardiovascular Dementia
Diseases
A England cardiovascular disease B Europe dementia rates C UK cancer rates
rates

50 60 o 3500

45 2 8 3000
X 4 o~ 50 =
P 3g / p —o— Males § 40 f —e—Female S 2500 fr — Malas
g 30 /- 8 T 2000
g 25 —o— Females '§ 30 —o—Male 8 1500 —e— Females
s 20 2 o0 o
€ 15 a + 1000

10 10 T 500

5 0 0

Y o W X B A x AR X Do & S
oy o A < M ) 9
GG SNSRI O o 5"
S
$°
Age (years) Age (years) Age (years)

Current Biology
Niccoli & Partridge Curr. Bio. 2012
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Prevalence in Switzerland

Old age highest risk factor for chronic diseases

= Cardiovascular Disease = Dementia B 1-year probability of death, Switzerland
Cancer == Parkinson's Disease R
1 Diabetes = Rheumatoid Arthritis £ 70 | M
Respiratory Disease Multiple Sclerosis £ — Men
i - \Women
- © 60 -
10 ©
S 50 -
>
107 - £ 40 -
10 7 - e —— : '8
" : — S 20
1071 g 10
107 T o] : . : : . .
20 40 60 80 0 20 40 60 80 100
Age [years] Age [years]
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Age-related Diseases and Lifespan

100

($)]
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0 50 100
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Goal of aging research (Geroscience) is to
prolong healthspan

—

Cancer
Cardiovasular disease
Alzheimer’s disease
AGING _. - Parkinson
T Macular degeneration
Type 2 diabetes
| Osteroporosis

Treatment Diseases of aging

[Qpa!;IeEféa-ltl:SciencesandTechnology RUCkStUhI. . Ewald (2023, SWiSS Medical Weekly) |
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Systems Biology of Human Aging - Network Model 2019

Reiend 4 Docombor 2010, Arrangement, text, & art by John D. Furber e M e S, www.LegendaryPharma.com/chartbg.html
All rights reserved. JohnFurber@LegendaryPharma.com
\
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Progressive decline of repair- and maintaining-
mechanisms during aging

1948 Talbot Lago __ s 1948 Talbot Lag

e

gettyimages’

Fox Photos
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Progressive loss of physiological
integrity: Molecular Mechanisms

DHEST

Genomic
instability
Telomere
attrition Primary hallmarks
Epigenetic Causes of damage o
alterations S

Molecular Damage =
Loss of 3
proteostasis G
Deregulated g
nutrient sensing =
Mitochondrial Antagonistic hallmarks Q
dysfunction Responses to damage = 2
Cellular consequences on the S
el cellular level
Stem cell
exhaustion Integrative hallmarks

Culprits of the phenotype
consequences for the body
Collin Ewald | 07.03.24 | 16
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Current state of aging research

genes (TOR, Ins) & environmental factors (dietary restriction, exercise)

Islow

Aging
young old
Aging
reverse _
Conboy et.al., Nature 2005
* parabiosis &%
. reprogrammmg (Yamanaka) factors iPS cells
y e 62 , Takahashi & Yamanaka Cell 2006
DHEST ; \9/ CollnEwald | 07.0324 | 17
Department of Health Sciences and Technology @ c-Myc
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Summary: Goal of aging research is to
extend healthspan

Age-related Diseases

Cancer Heart Diabetes Alzheimer’s
Disease Disease

2-% @g’j &
Q\ \@

100

S \

‘;C_; 0 2 3 4

2 Healthspan E

o Birth L|fespan peath
. Intervention Scenarios @ 2 3

0 50 100 Cure
1 Disease Health s pa
Age [years]
Extending
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Centenarians are protected from age-dependent
diseases and environmental factors

()

a

2 Age-related
@ -

z Diseases
% 1 2 3 4

Average Healthspan
1 2
Centenarians Healthspan I

85% very late disease onset
e 15% disease free

Oldest woman: 122 years Evert et al., J. Gerontology 2003

DH EST Collin Ewald | 07.03.24 | 19
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Record: 122 years max. human lifespan

Jeanne Calment

Arles, France
Ultracentenarian, World's oldest person
Lived for 122 years, |64 days

Took up fencing at age 85

Rode a bicycle until age 100

Released a rap album on her |21st birthday
Drank alcohol until age 121

Smoked cigarettes for 100 years

Ate 2 Ibs (I kg) of chocolate every week

Calment met Vincent van Gogh when he came into her uncle's shop to buy
canvas in 1888. She found him to be "Dirty, badly dressed and disagreeable”.

DH EST Collin Ewald | 07.03.24 | 20
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Repair of molecular damage

DNA Proteins
Lifespan

0 20 40 60 80

@FO A Q

e
(XD Molecular Repair Mechanisms

- ¥ Centenarian >100 years old

5 & Molecular Repair Mechanisms

R o

Evert et al., J. Gerontology 2003

DH EST Collin Ewald | 07.03.24 | 21

Department of Health Sciences and Technology



ETH:zurich

A B Age-related diseases

Cancer CVD Diabetes Dementia

X
1.0' o RN ._ ”
: § f W
08 3 T~ \
S o 1 2 3 4
‘S 0.6 o m
£ "] — today > Healthspan )
?g 0.4 { == preventing/post-poning 3 Birth Lifespan Death
C diseases ‘ e _ _
0.2 /. a Intervention Scenarios @ 2 3 4
/! / § Eliminating Healths al :
0.0 " Lotag > 1 disease P -

0O 20 40 60 80 100 Extending m
Age [years] healthspan -

Cancer
Cardiovasular disease
Alzheimer’s disease

AG'NG — — Parkinson

.Ewald (2023, Swiss Medical Weekly)

Macular degeneration g
Type 2 diabetes 17
| Osteoporosis E
e
Treatment Diseases of aging
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Question: How to we find new medications for healthy aging?
e current medications have side-effects

DHEST ° not the best drugs; found by serendipity
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Our Research

'I

DHEST

Department of Health Sciences and Technology
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Medicine

Our Strategy e

Age-related
ﬁ Diseases

amazing.zone

Protective gene
variations
Centenarians

Clinical
applications

Establish
mechanism/
Proof-of-Concept

Generate genetic
models

on healthy aging

DHEST
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Define the youthful matreotype

Absolute expression change (o Absolute expression change

coLial
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LuM
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DPT
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Statzer... Ewald (2021) Aging Cell
DOI: 10.1111/acel.13441
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Identified 180 potential geroprotective
compounds using the youthful matreotype

.
oo

Ewald (2021) Aging Cell

DOI: 10.1111/acel.13441

Fa

Extracellular matrix
gene expession

Statzer...
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Matreotype for drug screeing

— M a't re O-ty p e 1Eiferoprotective drugs
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Statzer... Ewald (2021) Aging Cell
DOI: 10.1111/acel. 13441
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Vitamine B12 extending lifespan

S‘CH < :@iCH
e Control

e \/itamin B12
e===_Chrysin (flavonoid, honey) O ‘
=== Dapsone (diaminodipheny sulfone)
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Follow up: Pilot clinical trial with Dracobelle™ Nu

32 subjects with sun-damaged skin
Oral 200 mg daily for 2 months

Before After 2 months

N
o

—_
w

.
o

Increase in skin parameters
compared to initial conditions in %

— -

Moisturization Elasticity Density

Wandrey... Ewald, Grothe (2021) J. Comm Med and Pub Healtth Rep

Collaboration with Mibelle Biochemistry AG
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AVEAO001 as longevity supplement

DHEST
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BIOLOGICAL AGE
N
\

ADOLESCENCE MID-LIFE OLD AGE
CHRONOLOGICAL AGE

Jylhava et al., 2017 eBioMedicine

Clinical trial:
Epigenetic test 2 Supplement 6 months - Epigenetic test

DH EST Collin Ewald | 07.03.24 | 32

Department of Health Sciences and Technology



ETH:zurich

Mode of operation

1) Innovation at university
2) then spin out into start-ups
3) Clinical trials
4) then market

DH EST Collin Ewald | 07.03.24 | 33
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A B Age-related diseases

Cancer CVD Diabetes Dementia
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Treatment Diseases of aging
D H ED | Collin Ewald | 07.03.24 | 34

Department of Health Sciences and Technology



[ 3K ] . N

\/ | Institute of
Translational
Medicine

Schweizerische Gesellschaft fiir Alternsforschung
Société suisse pour la recherche sur le vieillissement
Societa svizzera di ricerca sull’invecchiamento

www.ssfar.ch

Funding:
http:/ewaldlab.com [ENS NF] "’

FONDS NATIONAL SUISSE
SCHWEIZERISCHER NATIONALFONDS

FONDO NAZIONALE SVIZZERO
D H EST Swiss NATIONAL SCIENCE FOUNDATION Collin Ewald | 07.03.24 | 35

Department of Health Sciences and Technology



http://ewaldlab.strikingly.com/

