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Longevity dividend

health and economic gains by slowing the A
biological processes of aging 3%%%%

COosts

Picco et al. BMC Health Services Research (2016) 16:173
DOI 10.1186/512913-016-1421-7

BMC Health Services Research

Economic burden of multimorbidity among ®
older adults: impact on healthcare and
societal costs

Louisa Picco'”, Evanthia Achilla, Edimansyah Abdin', Siow Ann Chong', Janhavi Ajit Vaingankar', Paul McCrone?,
Hong Choon Chua®, Derrick Heng®, Harish Magadi®, Li Ling Ng®, Martin Prince” and Mythily Subramaniam’

pp/a
no chronic condition: SGD$2,806

one chronic condition: SGD%$5,610
multimorbidity: SGD$15,148

value

ANALYSIS nature

https://doi.org/10.1038/543587-021-00080-0 ag] ng

M) Check for updates.

OPEN
The economic value of targeting aging

Andrew J. Scott @', Martin Ellison©? and David A. Sinclair®*

Developments in life expemncy and ﬂu growing emphasis on biological and 'healthy’ aging raise a number of important ques-
tions for health sci and alike. Is it preferable to make lives healthier by compressing morbidity, or longer
by extending life? What are the gains from targellng aging itself compared to efforts m eradicate specific diseases? Here we

analyze existing data to [ the value of i in life expectancy, impr in health and treatments
that target aging. We show that a compression of morbidity that improves health is mora valuabla than further increases in life
expectancy, and that targeting aging offers larger ic gains than ‘We show

that a slowdown in aging that increases life expectancy by 1 year is worth US$38 trillion, and by 10 years, US$367 trillion.
Ultimately, the more progress that is made in improving how we age, the greater the value of further improvements.

slowdown in aging that increases
life expectancy by 1 year is worth
US$38 trillion

enabler

THE LANCET
Healthy Longevity

CORRESPONDENCE | VOLUME 3, ISSUE 1, E12, JANUARY 01, 2022

Advanced pathological ageing should be represented in the

ICD

Evelyne Bischof « Andrea B Maier « Kai-Fu Lee + Alex Zhavoronkov « David Sinclair &

« Published: January, 2022 « DOI: https://doi.org/10.1016/52666-7568(21)00303-2
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THE FUTURE — AUGUST 8, 2022

Horror stories of cryonics: The gruesome
fates of futurists hoping for 1mmorta11ty

For decades people have arranged to freeze their bodies after death, dreaming of \

y

resurrection by advanced future medicine. Many met a fate far grislier than death. A L CO,

LIFE EXTENg|g l'
FOUNDAT|on |
SINCE 197,

www.alcor.org
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one could oscillate between being
biologically 20 and biologically 25
TBLLFTBT3ILYU, ~

" Aubrey de Grey, British immortalist



= Q IN S| DER Newsietters  Login (Nl
A 45-year-old biotech CEO may have reduced his
biological age by at least 5 years through a rigorous
medical program that can cost up to $2 million a
year, Bloomberg reported

Lloyd Lee Feb 2, 2023, 4:53 AM GMT+8 R)(f)(=)(m)

Set up your Company in Malta

..Including Bank Account Application
Support, Tax Planning...

Bryan Johnson, a 45-year-old biotech founder, hopes to rewind the clock of his body
a few decades through a program he started, called Project Blueprint. Courtesy
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Is there a secret to looking and feeling young? :

.

In the third of a four-part series that explores the idea of living longer, CNA’s Dawn Tan looks
at the lengths people will go to in efforts to slow down the ageing process.

Dawn Tan
@DawnTanCNA

Jalelah Abu Baker
@JalelahCNA

THE USE OF STEM CELL THERAPY

Lifestyle tweaks are just one part of what is offered at Regenosis. It is one of a
growing number of centres in Asia providing regenerative medicine through stem
cell therapy called mesenchymal stem cell therapy.

While strict limitations in Singapore mean this therapy cannot be administered
here, clients can go through it at the firm's facility across the Causeway.

\ 79°F mr = : &
8% s " ®

The treatments can cost up to S$30,000 annually.



|+ Home - Hevolution Foundation X | 4

C QR (&)  https://hevolutionfoundation.com

We believe every human has the right to
live a longer, healthier lite

Read More

] Hevolution Foundation | Science X

C Q@ O nhitps//wwwsciencetimes.com/lags/hevolution-foundation

THE SCIENCE TIMES

HEVOLUTION FOUNDATION

Saudi Arabia Commits to
Invest $1 Billion a Year

for Anti-Ageing Research ' §3ohe “

and Finding Ways to Wk o Have &

Extend Lifespan System and Take Over

MEDICINE & TECHNOLOGY Jun 09, 2022 Planet Earth, Professor
Claims

« The royal family of Saudi Arabia has created a non-profit organization in HRH Crown Prince Mohammed Bin
fear that its population 1s ageing at an accelerated rate and hopes 1o find a
drug o reverse the problem. Read on o leam more about the research 2 . | Salman Al Saud

MOST POPULAR
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CLOCK

FOUNDATION

FOR RESEARCHERS [

CONTAC

Enabling cutting-edge
aging & longevity research

The Clock Foundation is making epigenetic aging clocks more accessible for
use with preclinical and clinical studies. This includes newer measures that
help predict future healthspan and lifespan, such as PhenoAge and GrimAge,
as well as epigenetic clocks for diverse mammalian species.
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(3 https://www.agingconsortium.org/#about

Biomarkers of Aging Consortium

Establishing Reliable
Biomarkers of Aging for

Longevity Interventions

Get in Touch

About

Our Work

Events

A% O &M

Team

Vadim (}lad}'slmv, PhD
HARVARD UNIVERSITY

Dr. Gladyshev is a Professor of
Medicine at Harvard Medical School
and Director of Redox Medicine at
Brigham & Women's Hospital.

Relevant expertise:
B e nelocks anid ather biomsrhers U3
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)
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About

Our Team

Our Work Events Team

2023 Scientific Steering Committee

AN /

Michael Snyder, PhD
STANFORD UNIVERSITY

Do Stoylexiss the Chair o the
Department of Genetics at Stanford
School of Medicine and the Director of
the Center for Genomics and

Personalized Medicine.

Relevant expertise:

Vittorio Sebastiano,
PhD
STANFORD UNIVERSITY

Dr. Sebastiano is an Associate Professor
in the Department of Obstetrics &
Gynecology at Stanford School of
Medicine and the Co-Founder of Turn

Biotechnologies.

Andrea Maier, MD
NATIONAL UNIVERSITY OF
SINGAPORE

Dr. Maier is a Professor in Medicine
and Healthy Ageing and the Co-
Director of Center for Healthy
Longevity at the National University of
Singapore and a Fellow of the Royal

w0 &8 m e @

Eric Verdin, MD
BUCK INSTITUTE FOR
RESEARCH ON AGING

Dr. Verdin is President and Chief
Executive Officer of the Buck Institute
for Research on Aging, as well as
Professor of Medicine at University of
California, San Francisco.



Healthy Longevity Medicine Society

"Healthy Longevity Medicine is optimizing health(span) by targeting ageing
processes across the lifespan.”

- HLMS, 2022

Healthy Longevity
7 Medicine Society

Healthy Longevity r
Medicine Society N

Intern al medical Societyof Longevity Medicine promotingthe highest
standa f clinical practice andofinterdisciplinary clinicall@hd'seientific

collabo n

Healthy Longevity Medicine IS optimizing healthspan by targeting ageing

processes across the lifespan

9 NUI-:ShOentre for
Healthy Longevity WWW h I I I lS CO
n [ ]



The Longevity Ecosystem
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Lopiz-Otin et al., Cell 2023
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Biomarkers of aging

Molecular
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FDA-BEST types ) ((Proposed in this work )

Biomarker of Ageing Consortium, Cell 2023



Categories of biomarkers of ageing

Biomarker A quantitative parameter of an organism that either alone or in a
of aging composite predicts biological age and ideally its changes in response to
interventions (consensus definition - this work)

Predictive/
prognostic
biomarkers

Response
biomarkers

Surrogate
endpoint

Discovery
biomarkers

Biomarker of Ageing Consortium, Cell 2023

e e
Level/change Health
in biomarker outcome
- e\
Intervention ITevgl/Change
in biomarker
& 4
Level/ch |
: evel/change Health
Intervention in biomarker outcome
o
[ Level/ch b
Intervention .eve. G1aNge Health
in biomarker outcome )
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Body cloclc healthyA diseased ks

biological
age

Older
biological
age

- 143,423 individuals (39-73 years) Q g
- support vector machines trained to predict chr age C 3
- 20-fold cross-validation &

Yi Tian et al., Nature Medicine 2023
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organ ageing interactions

@Pulmon.

Immune

o It is NOT one organ
N that is ageing,

e

Muscle i
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Yi Tian et al., Nature Medicine 2023
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Nicotinamide mononucleotide (NMN) e

a NAD' levels in ageing

Youth Ageing

e Altered NAD* metabolism
* NAD' level decline

Optimal
NAD" levels

b Prospects for therapeutic NAD* modulation

Strategies for boosting NAD® levels
Diet and caloric restriction
Exercise

NAD* precursors

Targeting NAD"-consuming
(CD38, PARPs) and
biosynthetic enzymes

Enhancing circadian rhythm

precursors of nicotinamide adenine
dinucleotide (NAD - essential enzyme for
metabolism, DNA repair, cell growth and
survival.

Verdin, Science 2015

e Diet, lifestyle changes
» Therapeutic intervention B

U
e

Rejuvenation

Restoration of

NAD* levels

Potential health benefits

Brain
Improved brain function and
protection from neurodegeneration

Vasculature
Increased neovascularization, capillary
density and blood flow

Liver
Improved liver function, reduced hepatic steatosis
and increased capacity to regenerate

Muscle
Reduced atrophy, enhanced mitochondrial
function and increased physical activity

~ Pancreas

Improved B-cell function, increased insulin
secretion and reduced inflammation

Adipose tissue
Reduced dysplipidaemia and
prevention of insulin resistance

Inflammageing
Reduced inflammation and improved
immune cell function



NAD change
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20.8 311 374 32.7 3841
(10.6) (81 (20 4) (22.2) (12.1) (10.9) (15.3) (18.8) 0.00 4 .
0 300 600 900 0 5 50 s
Dose (mg) NADago
6-minute walk test(meter) square root transformed S6scorg,” ACCURATE
NAD baseline (nmol/L¥* 1.27 €20.16i 22.69) 0.27 €0.08i 0.61) CURATE.AI for customized
NAD g5, (NMoOI/L) P 1.36 (0.67 2.05) 0.02 (0.01i 0.03) NMN utilization enhancement
NAD o (nmol/L)2 2.43 (1.43 3.42) 0.02 (0.011 0.04)
40-60y old, healthy

Hodzic et al, submitted
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T L25% 7.26% i Difference from label claim ﬂ«%}&
- Powder
C___ Capsule
Hansen Abinopharm Wonderfeel (O Tablet
-11.06%
e 61 13% ee 7% 62738% e%%%

Donotage Wonderfeel* ForYouth Base  GreenKare*

e1 00%.1 00%

NMN MAX  EX Vitality NMN* *Reported additional ingredients



Alpha ketoglutarati e

3 healing and increases
ZE collagen production

Maintains gut integrity
and reduces intestinal C Skin

epithelial damage ik
Gastro-intestine Inhibits cancer cells growth

[ J
Reduces aging and

enhances healthy

longevity \

Reduces muscle mass _ ==
e
loss and prevents = =

against sarcopenia

Regulates acid-base
balance in renal tubules
and increases renal
function

Reduce levels of
ammonia and
maintains nitrogen
and protein balance

Muscle

Increases bone mass

density and reduces g3 - Prevents myocardial ischemic injury
osteoporosis £ G 1y 4 p and reduces plasma low-density
Bone - Iipoprotein_and cholesterol
J concentration
— - —
Reduces oxidative neuronal damage, |~ D . Heart and blood vessels

increases brain oxygen and glucose
utilization in response to cerebral hypoxia  Brain

ABLE Periop AKG
double blinded RCT, 1g Ca-AKG / placebo, 6m + 3 m follow up double blinded RCT, 1g Ca-AKG / placebo, 4w perioperatively
40-60 year-old healthy individuals with higher DNA methylation age compared to their chronological age + 3 m follow up, pts undergoing colon and cardiac surgery,
primary outcome DNA methylation age postop complications

Gyanwali et al., Trends Endocrinology Metabolism 2022; Sandalova et al., Geroscience 2023



