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Thank you for joining us —

THE RISK OF LIVING LONGER the webinar will start shortly

Douglas and Uli ask the ultimate question of human longevity for financial institutions:

How long can we go?

Series program

Session 1 An introduction to the question of « Dan Ryan, Just Group Recording
April 16", 2024 human longevity: how long can we go? + Phil Newman, Longevity.technology here
Session 2 The biology of aging * Richard Faragher, University of Brighton Recording
May 7t, 2024 » Niharika Duggal, University of Birmingham here
Session 3 Cancer research Gao Xiao, SCOR
May 28™, 2024 Catherine Pickworth, Cancer Research UK
Session 4 Biological clocks * Peter Joshi, Humanity Inc Reqister
June 181, 2024 here
Session 5 Using Al to improve and advance * Gregg TeHennepe, The Jackson Laboratory Reqister
July 9™, 2024 healthcare here

For full details and registration for the series,
visit: - @Hwww.clubvita.net/uk/events or follow in] http://linkedin.com/company/club-vita
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Poll question

"How will cancer research contribute
to changes In life expectancy for a 60-year-old
in 20 years'time?”

Reduce life expectancy
Increase by less than 2 years
Increase by 2 to 5 years
Increase by 6 to 10 years
Increase by 11 to 20 years
Increase by more than 20 years

awVITA




THE RISK OF LIVING LONGER

Session 3: Cancer Research

Douglas Anderson Ulrich Stengele Gao Xiao Catherine Pickworth
(Chair) (Chair)
Founder & Chief Chief Actuary, Epidemiologist, Research Evaluation and
Visionary Officer, Nationwide Financial SCOR Impact Manager
Club Vita Cancer Research UK
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Causes of death over time

(Age standardised deaths per 100,000, ages 65+)
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Other causes (exc. COVID)

CLUBVITA Source: Club Vita calculations based upon data from World Health Organisation (WHQO) and United Nations (UN).
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What are we trying to understand?

...that we know ...that we don’t know

What we know... Assumptions

Future
discoveries

What we don’t know... Tacit kn OW|edge
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1970s

1in4
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people survived their
cancer for 10 years
or more

Today

21in4

RIBIRIR

people survive their
cancer for 10 years
or more

Trends in the index of 10-year survival for all cancers combined, adults, England

and Wales, 1971-2018

100%
o 80%
o
)
OC
‘I’>’~§ 60%
=1
-D—
O
%.; 40%
T = -
£2 eoIIIIIIee-o
©  20% -———===== &=
0%
1971-1972 1980-1981
- Persons -  Men

Source: LSHTM cancer survival group

.-".----.:
ﬂ—-"-".—_---
¢¢"-’- ..“'——-
= _____..--.’ -_,—"'-
- -__r—‘
1990-1991 2000-2001

- Women

2010-201

2018



Cancer survival is not equal across cancer types
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Survival (%)
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Ten-Year Age-standardised Predicted Survival for England,
Persons aged 15-99: (Year of Diagnosis: 2013-2017)
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Stage of diagnosis and cancer survival
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More than 9in 10

Earliest stage = stage 1; latest stage = stage 4.
Data is age-standardised net survival for adults (aged 15 to 99 years) in England in 2015-2019 followed up to 2020.
Source: Cancer survival in England, NHS Digital 2022. . .(.% CAN CER

Together we will beat cancer
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Funding

Market Failure

Mechanistic Insight

Protracted Timelines

Photo by lucas saliz tftps://www.pexeIs.com/photolbIack-and-brown-wooden-fence-2002161/




Photo by Castorly Stock : https://wwWMto/pink-W




Financial costs

Implementation

Photo by. Frans van Heerden: https://www.pexels.com/photo/yellow-and-
black-road-concrete-barrier-638487/




Best Estimate: Mortality improvement trend methodology

» Projection of past
mortality trend into
future

> Medical doctors’
opinions

Analysis on past trend

» Past mortality trend by
cause of death (COD):

»  Cancer » Scenarios and

Adjusted for impact from

>  Cardiovascular ‘ _ sensitivity test
diseases » Risk factors
»  Dementia » Screening effect > Combine trend by COD
»  Others . .
into total mortality trend
» Risk Factor Analysis Further Adjusted for
» Benchmarking long term
» Screening impact » Medical doctors’ mortality with other
opinions countries

» Medical advancements

Short Term Mortality ,' Long Term Mortality

Trend assumption  “°™*™°® Trend assumption

~
1>
|

Historical data on
mortality and risk
factor trend

Last available Start of inforce
past data

SCOR

| The Art & Science of Risk
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Extreme Scenario Analysis: Cancer Footprint

Purpose: to evaluate the potential future impact of emerging technologies on SCOR’s current
portfolio with long-term biometric risk exposure.

1. Select
Technologies Scenarios

3. Data and 4. Analyse
Modeling Impact

SCOR

| The Art & Science of Risk



Three emerging technologies having a material impact on cancer

Liquid Biopsy Immunotherapy
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Cancer Vaccine

Technologies at laboratory research stage without solid results in clinical trials.
Unknown future technologies in theory.

21 | SCOR
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Two Cancer Footprint Scenarios

Cancer severity
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Data and Modeling — Changes in Cancer Incidence and Mortality

Scenario 1: multi-cancer early detection tests and other new detection technologies become more
accurate and are distributed widely at low cost in the next 10 years.

« Shifts part of late-stage cancers (stages lll & IV) to early stages (stages | & Il): Reduce mortality
« Shifts 50% of stage | & Il cancers to pre-cancer. Reduce incidence and mortality

Scenario 2: 75% reduction in both cancer incidence and mortality over the next 30 years.

Cancer Incidence Cancer Mortality
e Cervix: ® Thyroid: +1400% ¢ Lung: +10% * Cervix: ¢ Thyroid: 0% * Lung:
® Breast: * Prostate ® Pancreas: +10% ® Breast: ¢ Prostate: 0% ¢ Others:
* Bladder: (excluding ¢ Others: +10% ¢ Bladder: ¢ Pancreas: 0%
¢ Colon: stage 1): +5% e Colon:

SCOR
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US Population Age-Adjusted Mortality Rates by Educational Attainment
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Deaths: https://www.cdc.gov/nchs/data_access/vitalstatsonline.htm

24 | Population Estimates: https://www.census.gov/

2020

2021
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Business Impact on main lines of business

+++ +++
Mortality Large Positive Large Positive
Impact Impact
Longevity Large Negative Large Negative
Impact Impact
Long Term ) . .
Small Negative Large Negative
Care
Impact Impact
.. - +
Crltlcal Small Negative Large Positive
lliness
Impact Impact

* For Cl markets covering stage | thyroid cancer as major
condition.

SCOR

*Shock of -21% on incidence if excluding Thyroid cancer stage 1~ The Art & Science of Risk



Data and Modeling — Archimedean Copula model

Modelling: use hierarchical Archimedean copula to derive the marginal mortality intensities of each cause
of death allowing for asymmetric dependence among competing risks within-cohorts. The marginal
mortality intensities of all cohorts are then grouped together and fitted using a Lee Carter model.

All-Cause Mortality

° .
Cancer & Circulatory Diseases Respiratory External All Others
T | '-E-_T-;“-_T——T:: —
T | ' '"“HH:___"_'-_:-_. :_____‘_: —_—
_— | — T
- - @
Lung Pancreas Colon Prostate Other Cancer Cardiovascular Diseases

The hierarchical structure of HAC for mortality and longevity impact assessment

SCOR

o6 | HAC: hierarchical Archimedean copula . 5o of kot



Modeling Result — post-shock mortality intensities
Mortality intensities by cause of death and aggregated for UK longevity insured male, age 80, for scenario 1

Mortality intensity by cause of death Aggregated mortality intensity
0.06 1 i :
: ; ‘. :Scenario 1 assumes early cancer
B I .detection well-developed and
", " .widely adopted within the next 10
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Modeling Result — post-shock mortality intensities
Mortality intensities by cause of death and aggregated for UK longevity insured male, age 80, for scenario 2.

Mortality intensity by cause of death Aggregated mortality intensity
: ; ", éScenario 2 assumes a reduction
o] .of 75% of cancer mortality within
/ " . .the next 30 years.
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Share of cancer research funding per sector (2021)

Canada

France 94% o $69

B Government
B Non-profit
Other



From Discovery to Treatment

Cancer-causing virus in chickens (1911)

- Triggered a wave of research

« 57 countries worldwide analyse EGFR for
lung cancer

1l new cancer drugs

«  Treatment for 6 types of cancer (including
pancreatic, breast, bowel)

«  Erlotinib is a WHO essential medicine

«  Herceptin and other targeted drugs in
second wave of research identifying HER2

e
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Poll question

"How will cancer research contribute
to changes In life expectancy for a 60-year-old
in 20 years'time?”

Reduce life expectancy
Increase by less than 2 years
Increase by 2 to 5 years
Increase by 6 to 10 years
Increase by 11 to 20 years
Increase by more than 20 years

awVITA

31



CLUNITA EUL [l Nationwide’

THE RISK OF LIVING LONGER

Douglas and Uli ask the ultimate question of human longevity for financial institutions:

How long can we go?

Series program

Session 1 An introduction to the question of « Dan Ryan, Just Group Recording
April 16", 2024 human longevity: how long can we go? + Phil Newman, Longevity.technology here
Session 2 The biology of aging * Richard Faragher, University of Brighton Recording
May 7t, 2024 » Niharika Duggal, University of Birmingham here
Session 3 Cancer research Gao Xiao, SCOR
May 28™, 2024 Catherine Pickworth, Cancer Research UK
Session 4 Biological clocks * Peter Joshi, Humanity Inc Reqister
June 18t 2024 here
Session 5 Using Al to improve and advance * Gregg TeHennepe, The Jackson Laboratory Reqister
July 9™, 2024 healthcare here

For full details and registration for the series,
visit: - @Hwww.clubvita.net/uk/events or follow in] http://linkedin.com/company/club-vita
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Thank you

This presentation contains confidential information belonging to Club VITA LLP (CV). CV are the owner or the
licensee of all intellectual property rights in the presentation. All such rights are reserved. The material and charts
included herewith are provided as background information for illustration purposes only. This presentation is not a
definitive analysis of the subjects covered and should not be regarded as a substitute for specific advice in relation to
the matters addressed. It is not advice and should not be relied upon. This presentation should not be released or
otherwise disclosed to any third party without prior consent from CV. CV accept no liability for errors or omissions or
reliance upon any statement or opinion herein.
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