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Why Do We Age?
Why do we live as long as we do; can we
all live to 100; forecasting longeuvity.

Breakthrough

Aging science Is leading us down a path
toward an intervention that could slow
the biological processes of aging.

Breakthrough

A gquantum leap In underwriting
technology has arrived.

Live Demonstration
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WHY Do We Age and Live as Long as We Do?
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Aging versus Senescence

ldentical Twins
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Aging: The Passage of Chronological Time
Senescence: The Passage of Biological Time
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1.There is a remarkable consistency to the timing of death
across species.

2.Duration of life is calibrated to the onset and length of a
species’ reproductive window.

3.There are no aging or death genes.
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Tip#1

If you don't understand biology,
you re missing a critical part of the
picture of current and future health

and longevity




Can most live to 1007?

Can we really add decades of life
to people aged 70+ today faster
than we added decades of life to
children born In the early 20th
century?




THIS BABY
LIVETO BE

120°

THIS BABY

THIS BABY THIS BABY
WILL LIVE TO BE WILL LIVETO BE

120°

WHAT SCIENCE HOW TO KEEP YOUR
REVEALS ABOUT - BRAIN SHARP |
AGING LT Ovg WHAT THE

SYOURJOB 4 < . % EXPERTS -
KLLING = == DO TO STAY B
YOU? YOUNG

$7.99 Us./$8.99 cavior ‘!E\‘ / /

Il I 08>

?4470 99122
H MARC!




I ]”\\'

S wnoe is
searching
for wis
to keep us

Lo D030 Ououn Mdre. O Fury. | 40 Leow 400
lr,mr\m!wr.‘mnrtu:v‘ Dyooade | Thewerg

Se) PYRAE T gl wtih

AL Lant, were progrees
agant the recst
srabborn dieaee
A Mo

Afghanistan: | Toyota: Reality TV: The Oscars:
Racingto The I‘.x]loi 24 Why Its Better | The Yeax's Best
Save Ll\cs Anlcon Than YouThink | Performances

TIME

The Science of
Living Longer

SPECIAL

22-PAGE
HEALTH
SECTION

CAN

oogle

SOLV E

EATH?

The seaech gart is unching o venmue
100X the Bsman e oo
Thet woulkd De crazy it wesst Google




TIME

VOL. 185, NO. 6—7 | 2015

SPECIAL
HEALTH
DOUBLE
ISSUE

THIS °
BABY
COULD §
LIVE
TOBE

142 _
YEARS

OLD | B bl o PG

7 what it does to mice—a big if—the answer is 142 . Mice have
Dispatches From the
Frontiers of Longevity

a median survival time of 27 M ONTH S, but with treatment,

the longest-living mouse hit 48 M 0 NTHS, a life 1 . 77 TI M ES
I.O N G E R . The median human lifespan is 80 YEARS—so if the

oldest person lived 177 times longer, he or she would reach 142 .




THE FIRST PERSON TO LIVE
T0 150 IS ALIVE TODAY.

Let’s get ready for a longer retirement

@ Prudential
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Perspective

Can Human Biology Allow Most of Us to Become
Centenarians?

B.A. Carnes,' S.J. Olshansky,? and L. Hayflick®

'Reynolds Department of Geriatric Medicine, College of Medicine, The University of Oklahoma Health Sciences Center,
Oklahoma City, Oklahoma.
*Division of Epidemiology and Biostatistics, School of Public Health, University of Illinois at Chicago, Illinois.
*Department of Anatomy, University of California, San Francisco.

Address correspondence to Bruce A. Carnes, PhD, Reynolds Department of Geriatric Medicine, The University of Oklahoma Health Science,
921 NE 13th Street (11G), Oklahoma City, Oklahoma 72104. E-mail: Bruce-Carnes@ ouhsc.edu.

Life span is a topic of great interest in science, medicine and among the general public. How long people live has a profound
impact on medical costs, intergenerational interactions, and the solvency of age-based entitlement programs around the
world. These challenges are already occurring and the magnitude of their impact is, in part, proportional to the fraction of a
population that lives the longest. Some demographic forecasts suggest that most babies born since the year 2000 will survive
to their 100th birthday. If these forecasts are correct, then there is reason to fear that the financial solvency of even the most
prosperous countries are in jeopardy. We argue here that human biology will preclude survival to age 100 for most people.
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Tip# 2

There Is no demograpnhic,
actuarial, or biological
justification for concluding that
most (or even half of the
population) can live to 100




Forecasting
Life Expectancy




Life Expectancy at Birth
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Life Expectancy at Age 65
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Life expectancy in years
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World Record for the 1-Mile Run (Males)
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Deaths
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Tip# 3

Past trends In life expectancy are
routinely used to predict the future.

How long we will live In the future will
be driven by our biology, not past
trends.




Subgroup Dynamics




National Populations Are Composed of Subgroups
Born in Different Time Periods With Varying Mortality
Risks

Age pyramid of the Canadian population in 2006
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Age pyramid of the Canadian population in 2006

The usual approach to forecasting is to

: look back in time at the mortality ,
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The Golden Cohort

Age Structure of age
England and Wales
mid-2007 a0

Source: OMNS Populaion Estimales
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Endangered Cohorts

MIGRATION INFORMATION SOURCE ??Zpl
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Total Population, by Age and Sex,
for the United States: 2000
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Total population: 281,421,906, Source: Census 2000, 1% Public Use Micre-Sample Data.




Populations Are Heterogeneous Mixtures

Composite

These subpopulations raise the composite death rates Gompertz
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These subpopulations lower the composite death rates

The usual approach to mortality is to see and measure only the dark

black line, which represents the risk of death for an entire population

or an insured cohort. We know that national and insured populations
are heterogeneous, with varying mortality risks.




Tip#4

To predict the future, track the
health status of the living, not the
mortality experience of
extinguishing cohorts.




The Next Revolution
IN Aging Science




300 word video




TheScientist

,.4QNGEV1TY DIVIDEND

What should we be doing to prepare for the unprecedented aging of humanity?
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S. JAY OLSHANSKY, DANIEL PERRY,
RICHARD A. MILLER, ROBERT N. BUTLER

magine an intervention, such as a
pill, that could significantly reduce
your risk of cancer. Imagine an
intervention that could reduce
your risk of stroke, or dementia,
or arthritis. Now, imagine an intervention
that does all these things, and at the same
time reduces your risk of everything else
undesirable about growing older: includ-
ing heart disease, diabetes, Alzheimer and
Parkinson disease, hip fractures, osteo-
porosis, sensory impairments, and sexual
dysfunction. Such a pill may sound like
fantasy, but aging interventions already do
this in animal models. And many scientists
believe that such an intervention is a real-
istically achievable goal for people. People
already place a high value on both quality
and length of life, which is why children
are immunized against infectious diseases.
In the same spirit, we suggest that a con-
certed effort to slow aging begin immedi-
ately - because it will save and extend lives,
improve health, and create wealth.

>




Robert N Butler president, International Longevity Center,
New York, USA
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New model of health promotion and disease
prevention for the 21st century

Our susceptibility to disease increases as we grow older. Robert Butler and colleagues
argue that interventions to slow down ageing could therefore have much greater benefit
than those targeted at individual disease




Aging Biology Is at the core of chronic diseases
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LDI Leading Organizations / Research Advisory
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Delayed aging would have the largest impact on the
number of healthy, older adults...

Non-Disabled Population 65 and Older
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...and it would do so without increasing
the number of disabled.

Disabled Population 65 and Older
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Do We Need to Know In Advance Which Scientific
Pathways to the Longevity Dividend Will Work?
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Parabiosis

Aging and
immune factors

o Rejuvenating factors

Aging Rejuvenation
* Decreased neurogenesis e Increased neurogenesis
e Impaired synaptic e Unknown effect on
plasticity synaptic plasticity?
* Impaired cognition * Unknown effect on
cognition?




The Collection Process:
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What have umbilical cord blood stem cells
done so far? What will the results be in
the future?

1Type of Disease 40 Types of Diseases 80 Types of Diseases 7
was treated were treated were treated *

A A T *

- H B 5

YEAR 1988 YEAR 2007 YEAR 2012 YEAR 2020
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Populations Are Heterogeneous Mixtures

Hazard Rate (deaths per person-year)

1.0

Composite
Gompertz
_A— Function

0.8

0.6+

0.4+

0.2+

0.0

e I
¥ »
X))
&

40 60 \_ 80 100 120/

Age (years) Y




The secret to Primary Prevention is already here...

Centenarians and their
offspring possess genes
that protect them from
fatal diseases that Kkill
the rest of us at younger
ages
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YOUR UR THROUGH CLEAN,
HEALTHY LIVING? - WAL,




TIp #5

A breakthrough In aging science
IS within view. It will lead to the
extension of healthy life, and a

small increase In longevity.




A Revolution Has
Occurred
In Life Underwriting




Chronos Video
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Figure 3. Example of the most discordant monozygotic twin pair (68 years of age, perceived facial
age a 63 years and b 68 years) and dizygotic twin pair (71 years of age, perceived facial age c 71
years and d 82 years) for skin wrinkling gradlng
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Gunn DA, Rexbye H, Griffiths CEM, Murray PG, et al. (2009) Why Some Women Look Young for Their Age. PLoS ONE 4(12):

e8021. doi:10.1371/journal.pone.0008021
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http://www.plosone.org/article/info:doi/10.1371/journal.pone.0008021



http://www.plosone.org/article/info:doi/10.1371/journal.pone.0008021

5050

slm

4.50

w A
& 8

8

Percent Distribution of Death
i N N
s 8 &

g

0.50

Risk Profile 3
81.7 expected lifespan
51.4% die before, 49.6% die after

1 Risk Profile 1
75.7 expected lifespan

A 54% die before, 46 % die after 3.8% die at predicted age
3.8% die at predicted age 96 % error rate
] 96 % error rate
Risk Profile 4

83.7 expected lifespan
49.6% die before; 50.4% die after
4% die at predicted age

96 % error rate

60 65 70

75

80 85 95 100 105 110




“Migh Mowntain
Power Sporis




Lapetus Video




TIp#6




LiIve Demonstration
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