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Ageing & Longevity Research - From Cell to Society
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FUNCTIONAL
ABILITY

INTRINSIC
CAPACITY

ENVIRONMENTS

DECADE OF

HEALTHY AGEING
BASELINE REPORT

SUMMARY

AGEING and HEALTH € mgé“”t""

Between 2000 ond 2050, the In 2030. more than 1in 3
number of people aged 60 people will be 60 years
and over is expected to double | or older.

Some have the level of Some require full time assistance
functioning of a 30 year old. for basic everyday tasks.

Health is crucml to how we experierce older age.

Assistive

fge-related technologes

changes

Genetics Transport

Disease Sodial facilities

A chﬁnge in the way we-think | -
about ageing and older people 4

* (reation of age-friendly
environments

Alignment of health sustems
to the needs of older people

Development of systems 7
for long-term care

Healthy Ageing. being able to do the things we valve for a long as possible

Hyearsohead



The Lancet Healthy Longevity

Volume 2, lssue 12, December 2021, Pages e820-e827

Health Policy

' - Andrew J S
The longevity society rew J sScott

UN estimates and projections for the global population between 1950 and 2100 by age
Proportion of the world aged 65 years or older set to rise from 9-3% in 2020 to 22-6% by 2100
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Trajectories of healthy ageing: optimizing functional ability

1 — Functional
ability

................ Intrin SiC
capacity

environments

DECLINING
CAPACITY

Delay
Decline

HIGH AND STABLE
CAPACITY

SIGNFICANT LOSS
OF CAPACITY

.................................
..............

Functional ability
optimized due
to supportive
environments

Prevent and detect Reverse/slow declines
chronic conditions

Manage
conditions

HEALTH SYSTEM

Support capacity-enhancing

Ensure dignified late life LONG-TERM CARE
behaviours

Promote capacity- Remove barriers to compensate ENVIRONMENTS
enhancing behaviours for loss of capacity

™ ™ i) T

Change how we think, feel and act towards age and ageing

4:

WHO Decade of healthy ageing: baseline report



The pathway to optimise functional ability — Innovation

CLARIFY

® Clarify what will be
optimized within each
domain of functional
ability

® Set priorities
(What is impurtant?]

ﬁ 2

YES -)

> Is there demand

from older people and/or
decision-makers?

IDENTIFY

® |dentify the interventions

- Addressing intrinsic capacity
- Addressing environments

® Know the context

- Living situations

a 3

- Level of care dependance )

YES

3 Is there compelling
evidence?

DESIGN & ASSESS

Assess intervention impact
together with older people

YES -/

\9 Is there proof
it can be done
under ideal conditions?

4

EVALUATE

Evaluate what actually
works & what doesn't in
practice in each setting

REACH

Address scalability,
leaving no one behind

Do no harm and do not
increase inequality

How can it be done?

Can it be done? Scale up vertically

Who is engaged? Scale up horizontally
Leave no one behind
How is it delivered? Ensure efficacy &
What is unique to sustainability

this setting? @® Monitor effectiveness

® Which needs, rights and/or & impact

°
©
® Who provides it?
L]
°®

ACCELERATE IMPACT]

Maintain and increase
effectiveness & efficiency

® Communicate the impact

©® Engage more stakeholders

® Mobilize new resources

@ Promote technology transfer

® Foster research &
innovation cycle

@ Build a culture for impact
N

7

values are addressed? \9

® How to address barriers
and bottlenecks

NS

WHO Decade of healthy ageing: baseline report



HOW TO ENSURE TRANSFORMATION
THAT ACCELERATES HEALTHY AGEING?

L

Creating healthy
active places

Design for age
friendly homes

Maintaining health
at work

UK Research
and Innovation

Supporting social
connections

OS

Healthy Ageing
Challenge

Living well with
cognitive impairment

Managing complaints
of ageing

Sight loss, hearing loss
ncontinence. mobiity

Sustaining
physical activity

Industrial Strategy Challenge Funf:i
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Nature Aging 1, 1088-1095 (2021) |

nature aging

Rethinking the urban physical environment for
century-long lives: from age-friendly to longevity-

ready cities

Urban environmental
factors

Prenatal and early life

Adult life

Older age

Exposure to urban
air pollutants

Placental and newborn

telomere shortening |~

Accelerated
biological aging

Cognitive decline and
increased risks of
dementia

Exposure to drinking-

water contaminants

Exposure to
heat stress

Access to
green spaces

Impaired
pulmonary function

Elevated risks of
chronic diseases

Increased risks
of heatstroke

Neurological sequelae
and higher mortality

More physical and
social activities

Improved physical
and mental health

Age-friendly

Examples of physical environmental components shown here are air pollutants, drinking
contaminated water, heat stress, and access to green spaces. Health outcomes may be

promoted or hindered across several life stages.



Nature Aging 1, 765-782 (2021) nature a'ging
SARS-CoV-2, COVID-19 and the aging immune system

Exogenous
Environmental/industrial
toxicants chronic infections
social/cultural changes
physical inactivity microbiome,
dysbiosis obesity diet

Endogenous
DNA damage
dysfunction telomeres
epigenetic disruption
mitogenic signal
oxidative stress

Cellular

SBasCEnes Inflammaging
and immune cell . and
dysfunction immunosenescence

o

Factors that contribute to inflammaging and immunosenescence



Ageing and Longevity Ecosystem at King’s College London

ING'S
College

LONDON

A
Population Health
Community Care

Consumer Wellbeing
Healthy Longevity

Business, Finance
Economics and
Commercialisation

@

]
Life Course Science
Biomedicine
Mental Health
Neurosciences
Physical Activity
and Nutrition

ARK

Geroscience
from Gell to

Societ
y Digital Health

Data Sciences
Al and Informatics
=
Innovation and Research
Global Societies Entrepruneurship
Policy, Governance and Law Technology Transfer
Education and Humanities \ Industry Partnerships
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ARK Multidisciplinary Academic-Industry Hub

Industry

Academia and industry advisory board Technology

Longevity Entrepreneur-in-Residence
Academic and industry technology expertise

Investors / Venture Philantropy _
Health, Policy and Consumer Wellness R&D E"a

Academia

Corporate partnerships

K
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| L} 1 o0 8 KING'S HEALTH PARTNERS

An Academic Health Sciences Centre for London Pioneering better health for all

About Our Work Education & Training Research Clinical Excellence Institutes Latest Contact Q

Ageing
Research
ar King's
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Achieving excellence

00000
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News, events and blogs tior




nature aging

Comment ‘ Published: 14 January 2021

Artificial intelligence in longevity medicine

Alex Zhavoronkov &, Evelyne Bischof & Kai-Fu Lee

Biological age prediction and monitoring

Mental health, depression,
motivation, behavioral
modification

Aging
research
Biological target
identification

Precision medicine

generative
reinforcement
learning

Real world

. Medicine
data analytics
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@ Protein design

Chemistry

.0

Clinical trial analysis Molecular screening

10
Clinical trial design [D] % Molecular generation



Leveraging Al Synergies in Academia, Industry and Finance

College

Py S8 e
Ageing : Al CENTRE
Research M :,»_:I .,f-or Value Based
at King's Healthcare

[ ]

ING'S [N B ZatN

Leveraging Al for Longevity Research at
KCL as an industry-academic hub for Al-
driven personalized preventive diagnostics,
prognostics and therapeutics.

The main concept of precision medicine is
providing health care which is individually
tailored on the basis of a person’s genes,
lifestyle and environment.

Advances in Al for genetics, epigenetics
and multiomics with the availability of
health data, present an opportunity to make
personalized consumer and workforce
wellness and longevity areality.

Cross-Sector
Synergy

Insilico DEEP
Medicine E iLONGEVITY @a NVIDIA N S

Live: Jeyord Limits



ING'S
College @a n\l I D I A

LONDON

King's College London and NVIDIA Build UK's First Al
Platform for NHS Hospitals

Thursday, May 2, 2019

Boosting effectiveness and data privacy, NVIDIA DGX-2 Al systems power federated learning infrastructure for local

creation, adaptation and deployment of Al in medical imaging in hospitals.

Aiming to simplify and speed up complicated radiology workflows, NVIDIA and King's College London today
announced they are partnering to build an Al platform that will in the near future allow specialists in the U.K.'s
National Health Service [NHS] to train computers to automate the most time-consuming part of radiology

interpretation.

The collaboration is part of King's London Medical Imaging & Al Centre for Value-Based Healthcare, an ongoing
project intended to transform 12 clinical pathways in oncology, cardiology and neurology, as well as improve

diagnoses and patient care in the NHS.

The work could lead to breakthroughs in classifying stroke and neurological impairments, determining the
underlying causes of cancers and recommending the best treatments for patients.

| b} 1 ol 8 KING'S HEALTH PARTNERS N :



T July 2021

4 UK's most powerful supercomputer launched to accelerate <=3 NVIDIA.

ooy research in Al and healthcare

NVIDIA's Cambridge-1, the UK's most powerful supercomputer dedicated to healthcare and life sciences research, has
been launched today with key partners including King’s College London and Guy's and St Thomas' NHS Foundation Trust.

iy

N
\-

Cambridge-1is NVIDIA's first supercomputer that has been designed and built for external research access. It enables
scientists and healthcare experts to use the powerful combination of Al and simulation to carry out groundbreaking
research to the benefit of patients.

As founding partners of Cambridge-1, King’s College London and Guy’s and St Thomas' NHS Foundation Trust are using ﬂ
the supercomputer to teach Al models to generate synthetic brain images by learning from tens of thousands of MRi \
brain scans, from patients of various ages and with different medical conditions.
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Unilever Framework Agreed

September 2016
Unilever, one of the world’s largest consumer goods companies, and King’s College London have signed a Framework
Agreement to formalise their long-term partnership

This strategic relationship will make King’s College London a key partner for Unilever’s research collaborations in a
number of scientific fields.
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14 January 2020

New King's and Unilever Bioscience Innovation Hub launched

In order to stimulate scientific ideas and commercial innovations, a newly established Innovation Hub has been
launched between King’s College London and Unilever.



ABOUT US
COLLABORATIONS
CONTACT US
RESEARCH GROUPS
TWINSUK

DEPARTMENT OF TWIN RESEARGH & GENETIC EPIDEMIIII.OGY

SECRET LIFE OF TWINS

UNCOVERING GENETICS THROUGH TWIN RESEARCH

Ats T L
Ageing -
'Research ~
at King's

ABOUT OUR RESOURCES FOR NEWS MEDIA &
us RESEARCH RESEARCHERS & BLOG ENGAGEMENT

COVID-19 Symptom Tracker App FAQs

Home > Our Research > COVID-19 » COVID-19 Symptom Tracker App FAQs




All Party Parliamentary Group for Longevity
The Health of the Nation — Launch of the National Strategy 12 Feb 2020

5%% All-Party Parliamentary Group
clele] | ongevity

The Health
of the Nation

Research
at King's

= lacaak

A Strategy for Healthier
Longer Lives

February 2020

o
el

Health Secretary, Rt Hon. Matt Hancock MP
“Adding years to life and life to years: our
plan to increase healthy longevity”

ING’S
College

LONDON
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COMMENT | VOLUME 2, ISSUE 5, E238-E239, MAY 01, 2021

Open Life Data to support healthy longevity for all

Damian Green « James O'Shaughnessy « Gavin Starks « Richard Sloggett « lain Buchan « Tina Woods

Show all authors

Published: April 08,2021 « DOI: https://doi.org/10.1016/S2666-7568(21)00081-7

Explore how better use of data and data-enabled technologies could make a positive
contribution to the health, wellbeing and life chances of all people equitably.

Propose solutions for innovating, scaling-up and leveraging these technologies
across the private, public and academic sectors.

Ensure that digital health infrastructure and innovation support is fairly distributed
and resilient, reducing inequalities in co-creation, access and outcomes.

Build public trust in the use of data for individual and collective health and socizl
care purposes. IR



The Exposome in Longevity Research & Innovation

Ecosystems Physical-Chemical
‘ Food outlets, alcohol outlets Temperature/humidity
Built environment and Electromagnetic fields
urban land uses o
Ambient light

Population density
Walkability
Green/blue space

Odor and noise

Point, line sources, e.g,
factories, ports

Outdoor and indoor air -
pollution

Agricultural activities,

Lifestyle
Physical activity
Sleep behavior

) Dict livestock
Drug use Pollen/mold/fungus
Smoking Pesticides
Alcohol use Fragrance products

Flame retardants (PBDES)

Social Persistent organic pollutants
Household income Plastic and plasticizers
Inequality Food contaminants
Social capital Soil contaminants

Social networks Drinking water contamination
‘ Cultural norms Groundwater contamination

Cultural capital Surface water contamination

Psychological and mental stress Occupational exposures -

Ageing
Research
at King’s




ARK — Longevity Innovation Hub

Investors

|dentifying high-potential
undervalued innovation
projects in longevity

Networks and processes

Networks: leverage teams and
minimise distractions, Industry
consortia, funding applications.
Operational: marketing, branding, PR,
tax planning, Due diligence

®
&R

Corporate

Funding and market access
(customers, market opportunity
etc)

Tech infrastructure

Leveraging technology in the form of
data and Al infrastructure to create a
unique platform for longevity
innovation industry.



ARK: Global healthy ageing through R&D and
‘longevity valley’ innovation ecosystems

Lifecourse approach to ageing populations: Healthy longevity vs. age-related diseases

Improved resilience at the consumer / society level requires longevity innovation hubs

Venture philantrophy and investment for healthy longevity

Academic research integrated with technology
transfer, industry expertise and policy change
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King’s Business School

Undergraduate | Postgraduate | Executive education | Research & expertise | Our connections | Aboutus | News & comment | Events

Overview OCpencourses Masterclasses Custom solutions

An ageing population presents a number of challenges at the collective and individual levels, but it also opens up an
abundance of business and organisational opportunities.

This short course explores the scope of those opportunities, providing context for the emerging phenomenon of the

everyday centenarian and provides the frameworks and research insights to help delegates and their host

ase into a valuable asset.

The course will be taught using unique data on the healthy ageing market, a mix of case-studies developed for the

class, guest speakers, lectun

1]

s and group working. You will explore topics such as the challenges of a long life, the age

tech and heaithy ageing sector; identifying business opportunities in these markets and the art of marketing.

This course will be delivered in-person, but we have remote delivery options available. Contact us for more details.

Students | Staff | Alumni

https:/iwww.kcl.ac.uk/business/executive-education/open-course/business-of-healthy-ageing

Contact

RS o
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at King’s
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Afghanistan: | Toyota: ,. Reality TV: | The Oscars:
Racing to TheFallof < Why It's Better | The Year's Best
Save Lives AnlIcon Than YouThink | Performances

TIME

The Science of
Living Longer

SPECIAL

22-PAGE
HEALTH
SECTION

More K:ogle are behavm%

asift never grow ol
Is that such a good idea?

BY CATHERINE MAYER
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“We don’t stop
playing because
we grow old, we
grow old because
we stop playing”

George Bernard Shaw



