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Altern als grofidter Risikofaktor fur NCDs

Nach Alter

45-64 Jahre
65-79 Jahre
>=80 Jahre

0% 20 % 40 % 60 % 80 % 100 %

Anteil der Erwachsenen in %

Age years
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HealthDemographics

Healthy life expectancy (HALE) at birth

The average number of years that a person can expect to live in “full

health” from birth. Germany, by sex, 2000 - 2021.
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Aspectsof aging
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Wir alternunterschiedlich schnell
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Chronologisches vs. biologisches Alter

! & |

BIOLOGICAL AGE
POSITIVE PREDICTIVE VALUE

ADOLESCENCE MID-LIFE OLD AGE
CHRONOLOGICAL AGE
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Assoziation Alterungsrate mit Funktionaler Kapazite

AGING OUTCOMES -
-
Neuroimaging Measures Cognitive Difficulties Sensorimotor Functional Capacity Perceptions of Aging
« Gray matter measures « Tests of cognitive functioning « Tests of functional fitness - Attitudes toward aging
« White matter measures « Cogpnitive decline « Tests of vision and hearing « Perceived health
« Informant-reported cognitive difficulties - Self-reported physical limitations « Age appearance

"

. - Facial aging

-

Slow Average Fast

Pace of Aging:
Individual differences in rate of change

> \ in system integrity
// .

—

// — g N
/ \\
/// \
§ / / MULTIPLE \
(,/ SYSTEMS \
Cardiovascular Metabolic Renal Immune Dental Pulmonary

05 April 2025 BBDK Friuhjahrskolloquium 2025 7



Healthspanvs. lifespan

EE
Harvey
Birth Death
Healthspan Poor Health
Birth Death

Healthspan
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Krankheitssystem-> Gesundheltssystem

Heute

Altersgebrechlichkeit
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TOO
LITTLE

TOO
LATE

Memory wp

Too little, too late

Time w=p

Imagefeatured in The Formulafor Successful Aging | Gary SmallTEDxUCLA



Die GeroscienceHypothese

B
(nahe) Zukunft
Diabetes Demenz
Arthrose Altersgebrechlichkeit

Krebs
Herzkreislauf Erkrankung
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Hallmarksof Aging
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Human age reversal: Fact or Fiction?
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Human age reversal: Fact or fiction?

Adiv A. Johnson'© | Bradley W. English? | Maxim N. Shokhirev! | David A. Sinclair® |
Trinna L. Cuellar*

*Longevity Sclences, Inc. (dba Tally
Health), Greenwich, Connecticut, USA Abstract

?Blavatnik Institute, Department of Although chronclogical age correlates with various age-related diseases and condi-
Genetics, Paul F. Glenn Center for Biology
of Aging Research, Harvard Medical

tions, it does not adequately reflect an individual's functional capacity, well-being, or

School, Boston, Massachusetts, USA martality risk. In contrast, biological age provides information about overall health
Correspandence and indicates how rapidly or slowly a person is aging. Estimates of biological age are
Adiv A. Johnson, Longevity Sciences, thought to be provided by aging clocks, which are computational models (e.g., elastic

L (dba Tally Health), G h, N 1 ”
f?:nne:nci:use: e net) that use a set of inputs (e.g, DNA methylation sites) to make a prediction. In

Email: adiv@tallyhealth.com the past decade, aging clock studies have shown that several age-related diseases,
social variables, and mental health conditions associate with an increase in predicted
biological age relative to chronological age. This phenomenon of age acceleration is
linked to a higher risk of premature mortality. More recent research has demonstrated
that predicted biological age is sensitive to specific interventions. Human trials have
reported that caloric restriction, a plant-based diet, lifestyle changes involving ex-
ercise, a drug regime including metformin, and vitamin D3 supplementation are all
capable of slowing down or reversing an aging clock. Non-interventional studies have
connected high-quality sleep, physical activity, a healthy diet, and other factors to age
deceleration. Specific molecules have been associated with the reduction or reversal
of predicted biological age, such as the antihypertensive drug doxazosin or the me-
tabolite alpha-ketoglutarate. Although rigorous clinical trials are needed to validate
these initial findings, existing data suggest that aging clocks are malleable in humans.
Additional research is warranted to better understand these computational models
and the clinical significance of lowering or reversing their outputs.

KEYWORDS

aging clock, biological age, epigenetic age, healthspan, lifespan, longevity, machine leaming,

mortality
1 | INTRODUCTION reflect human functional capacity (Ries, 1974). Although BA is an

abstract concept, it is one that makes intuitive sense and helps ex-

In 1974, Dr. Werner Ries wrote that the ability to accurately pre- plain why different individuals exhibit disparate aging trajectories. It
dict biclogical age (BA) would be of major importance for geriatrics  additionally allows for differentiation between people that have an
and that a useful predictor would be quantitative, non-invasive, and equivalent chronological age (CA). Over the next several decades,

This is an open access article under the terms of the Creative Commaons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited,
© 2022 Tally Health. Aging Cell published by Anatomical Society and John Wiley & Sons Ltd.
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Wie messen wir Biologisches Alter?

B
Biomarkers of aging Aglng Biomarkers:
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multivariate compositeswill predict the rate of aging.
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Aging Clocks Altersuhren

A Epigeneticclocks: DNAmage

A Telomere Lange

A Proteomic clocks: eg. Glycanage
A Mebolomic based clocks

A Composite Biomarkers
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Epigeneticclocks
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Organsysteme altern unterschiedlich schnell

-
Body | Cardiac Pulmon. Muscle Immune Renal Hepatic Metab.
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Gesund alt werden

FIVEdeterminants of healthy aqing :

1. good physical health
good mental health
good cognitive health

having few medical conditions

a k~ WD

social weHbeing
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Bluezones
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Bluezones

%@ Pflanzenbasierte Ernahrung

@)
d,? Bewegung

Soziale Bindungen& ein Sinn im Leben

w Stressbewaltigungspraktiken

Image featured in netflix

05 April 2025 BBDK Frihjahrskolloquium 2025 19



Gesundheit definierende Lifestyle Faktoren

Ernahrung

Bewegung

Abstinenz von Toxinen

(Umwelt, Alkohol, Rauche n) + 14 Jahre

Stressbewaltigungspraktiken BMI 18,5-24,9

Soziale Bindungen

O] 4100
Schiaf :

Kognitives Training

_ . _ Imagefeatured in https://www.health.harvard.edu/staying-
05 April 2025 BBDK Frihjahrskolloquium 202§ 20 healthy/longevity-lifestyle-strategies-for-living-a-healthy-long-life



f qriever too late and never too early

Lifestyle changes at middle
age and mortality: a
population-based
prospective cohort study

Paula Berstad, Edoardo Botteri, Inger Kristin Larsen,
Magnus Loberg, Mette Kalager, @yvind Holme,
Michael Bretthauer and Geir Hoff

Journal of Epidemiology and Community Health (1979-)
Vol. 71, No. 1 (January 2017), pp. 59-66 (8 pages)
Published By: BMJ
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Was sollten wir essen?
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1. GET RID OF THE SUGARS

Similar Age, Gender, BMl and Same % Body Fat

Different levels of Internal Fat = Different Disease Risks

Warum ist zu viel freier Zucker schlecht flir uns?

- Glykosylierung von Proteinen
- Inhibition von LongevityMechanismen Metabolic
Syndrome

(AMPKMTORSIrtuins)

5.6 lires NS S SN A B oo e _ _ —
of internal [ | e - Aufbau viszerales Fettgewebe> chronische Cardiovascular

Fat Disease risk

Type 2 Diabetes

Entziindung$

- Insulinsensitivitat '}

TOFI
: Thin on the outside
fat from the inside
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Versteckte Zucker

Nahrwerte pro:

Energie in k| ca. 183 Kohlenhydrate
Energie in kcal ca.43 davon Zucker
Fett <0.5¢g Eiweiss

davon gesattigte Fettsauren <0.1g Salz
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Versteckte Zucker
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Proteine undLongeVvity

Ziel Protein Aufnahme insb. ab 65 Jahre:
1.2-1.5 g/kg/day

Um Muskeln aufzubauen ist Proteinkonsum
nicht ausreichend

Pflanzenproteine erndhen die
Wahrscheinlichkeit gesund alt zu werden
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Fette undLongevity

Change in total mortality (%)

-30 ¢ y |
Calories from specific type of fat (%) M

[compared to same % of calories from carbohydrate]

. . . Imagefeatured in https:// nutriti .hsph.h d.ed
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Veganismund Krankheitsrisiko

Summary of the association of vegetarian dietary patterns with selected health outcomes in the Adventist Health Study 2

Dietary pattern

Health Outcome’ Vegan Lactoovovegetarian Pescovegetarian Semivegetarian Nonvegetarian
Cross-sectional findings
BMI” (4) (ke/m?) 23.6 + 4.4 2577+ 51 26.3 * 5.2 873 % 57 28.8 * 6.3
Diabetes” (4) [OR (95% CI)] 0.51 (0.40, 0.66) 0.54 (0.49, 0.60) 0.70 (0.61, 0.80) 0.76 (0.61, 0.80) Referent
Prevalence (%) 2.9 3.2 4.8 6.1 7.6
Hypertension [OR (95% CI)]
Nonblacks® (5) 0.37 (0.19, 0.74) 0.57 (0.36, 0.92) 0.92 (0.70, 1.50) Referent
Blacks” (6) 0.56 (0.36, 0.87) 0.94 (0.54, 1.63) Not reported Referent
Metabolic syndrome™” (7) [OR (95% CI)] 0.44 (0.30, 0.64) Not reported Referent
Prevalence’ (%) 39.7
Prospective findings
Diabetes® (8) [OR (95% CI)] 0.38 (0.24, 0.62) 0.62 (0.50, 0.76) 0.79 (0.58, 1.09) 0.49 (0.31, 0.76) Referent
n 3545 14.099 3644 2404 17,695
Incident cases (%) 0.54 1.08 1.29 0.92 2.12
All cancers” (9) [HR (95% CI)] 0.84 (0.72, 0.99) 0.93 (0.85, 1.02) 0.88 (0.77, 1.01) 0.98 (0.82, 1.17) Referent
n 4922 19,735 6846 3881 33,736
No. of events 190 878 276 182 1413
All-cause mortality’” (2) [HR (95% CI)] 0.85 (0.73, 1.01) 0.91 (0.82, 1.00) 0.81 (0.69, 0.94) 0.92 (0.75, 1.13) Referent
n 5548 21777 7194 4031 35,359
No. of events 197 815 251 160 1147
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Alkohol undLongevity

Hazard ratio (95% Cl)

All-cause mortality (40310 deaths)
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Kaffee fUrLongevity
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A Kaffeekonsum reduziert gesamt Mortalitatsrisiko insb.

@ (@ Herzkreislaufrisiko

A Zeit und Zubereitungsart sind von Bedeutung

ﬁ" A Vermutlich kein Risiko von erhéhtem Bluthochdruck
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Fastent wann sollten wir essen?

.
A Kalorienrestriktion > 20%: reduziert das

Korpergewicht und viszerales Fettegewebe,
erhoht Insulin sensitivitat

A Intermittierendes Fasten : reduziert das
Korpergewicht und viszerale Fett, verbessert das
Lipidprofil und Insulin Sensitivitat, reduziert
Cortisol Level

A Periodisches Fasten hat das Potential

neurokognitive Erkrankungen positiv zu

beeinflussen
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Longevitygenes

ASirtuins
AmTOR
AAMPK

What doesn‘t kill you makes you
stronger
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Exerciseund Longevity

Low @@ Medium @ High

Goal progress Total burn

279/350Cal ~  1.949 Cal

Walking equivalency Steps

6,5 km > 5.452

Edit activity goal

Activity Score

60-.

Activity contributors

Stay active 8h Om inactivity

Move every hour 1alert
Meet daily goals Pay attention
Training frequency Optimal

Training vo’ vy attention

8 COyOom

Min 150 min moderate
Aktvitiaten pro Woche
Krafttraining an mind.
2 Tagen der Wochen

+ Ab 65 Jahre Balance
trainieren

05 April 2025 BBDK Fruhjahrskolloquium 2025 32

Survival Probability
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PAmakesyoustronger, fitter and SMARTER

Global Cognition ExecutiveFunctions Memory
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Assoziation zwischen Schich/Nachtarbeit und Altern

Nachtarbeit erh6ht das Risiko fur
- Herzkreislauferkrankungen

- Krebs

- Diabetes

- Verfrihtes biologisches Altern
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Schlafqualitat und.ongevity
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