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Agenda

* Product evolution
* Claim causes

« Emerging trends
— Cancer
— Heart attack
— Stroke

+ Estimating future trends

» Future risks and uncertainties
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Product evolution
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Critical 1llness cover

Cl product evolution

* A move from cover on a reviewable basis to fully guaranteed plans

« Partial cover for conditions which are not as severe

« Enhanced cover options to upgrade cover above the standard list of conditions
+ Severity-based payments based on the severity of the condition

« Cover for only certain conditions

« Other “bells and whistles” — child cover, donor cover, worldwide treatment
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Claim causes
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Claim causes
Male

Paralysis/paraplegia/quadriplegia
MultipleSclerosis
BenignBrainTumour

BacterialMeningitis
RenalFailure  MajorOrganTransplant

HeartAttack
Cancer

CJD Cancer-in-situ
Coma

o kﬁlzheimer‘stementia
arkinsons Other
Stroke

Blindness OtherCVD

MotorNeuroneDisease

Source: Swiss Re Life & Health UK

Female

RenalFailure

MultipleSclerosis

BenignBrainTumour o
Cancer-in-situ

Stroke coma BacterialMeningitis
MotorMNeuroneDisease

Cancer

Alzheimer's/Dementia
OtherCVD parkinsons

MajorOrganTransplant
Blindness

HeartAttack Other
Paralysis/paraplegia/quadriplegia
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Cancer claim causes
Male

malignantbraintumour

testicular colon
stomach

prostate

pancreatic

otherskin
Iung Leukaemia

malignantmelanomaofskin

oesophagus

Source: Swiss Re Life & Health UK

Female

malignantmelanomaofskin

cervical
malignantbraintumour

pancreatic
lung kidney uterus

breast

oesophagus
otherskin bladder cgjorectal
ovarian

Leukaemia
Hodgkinslymphomas

colon
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Current trends - cancer
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Population, males, England « Significant
140% upward trend for

both males and

[0)
130% females in an
o 0 insured portfolio
120% 35-39
110% —4041 .« Population trend
e 45-49
not as steep as
100% s e b
7 or insured lives
90% ——55-59
— 60-64
80%
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Current trends — cancer

Population, females, England
140%

130%
120%
110%
100%
90%
80%
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Source: ONS Cancer Registration Statistics

—30-34

35-39
——10-44
e 4549
——50-54
——55-59

=—60-64
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Population trend not
as steep as for
insured lives

Incidence rates for
women aged 30-39
in the insured
portfolio have
doubled since 2011

Peak in 2009 for
ages 30-34 relates
to cervical cancer
incidence (Jade
Goody effect)
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Current trends — invasive breast cancer

Population, females, England .
P g  Extension of NHS
130% screening program

initiated in 2007

120%
——30tw34) «  Previously ages 50 — 70
110% w35 10 39 Y
100% —40to44| «  Now ages 47 — 73 for
——451t0 49 approx. 50% of women
90% 50 to 54 in England
=55 to 59
80% *  Trial will run to mid
2020s
70%
S U I
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Diagnoses by age, females, England

500 « Screening gxtended to
ages 65-69 in 2000

400 _
* Incidence for age 65-69
300 has remained high
2000 since
200 e 2005
2010

100 2015

0

O

- Institute
Source: ONS Cancer Registration Statistics 6 SWISS Re 2?153?;22{5
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Current trends — carcinoma in situ (CIS) - breast

Population, females, England

300%
250%
30 to 34 .

. Impact of extending
200% T screening ages even
150% ——40to 44 more pronounced for

——45t049 carcinomas in situ
100% 50 to 54 than for invasive

——551t059 breast cancer

50%
=60 to 64

0%
Q Q0 H o o Q 2V ™
Q Q Q Q Q N & Y
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. 71%5 Institute
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Greater public awareness of breast
cancer risk and referral of higher risk new 2
- . 14
lives for targeted screening :i'f:?:fﬁéﬁm ausaens e
More publically available information e @ B tailer 16
about breast cancer risks and publicity in S T—— i
the media with celebrities such as e g Y o o
Angelina Jolie and Kylie Minogue raising berion st dsense 2
awareness of their own conditions and Miscarriage %
experiences How e vy e oo ur oty s rourtie.
choices might affect our risk of developing breast cancer
Alcohol 25
Asymmetry of information between the Hormone repincsment therapy 2
population and insurance providers Thowt %

Source: breastcancernow.org

Institute

6 Swiss Re and Faculty

of Actuaries

24 November 2017 15



Breast cancer

Policy application

NHS guidelines on breast cancer risk type

“Have any of your natural parents,
brothers or sisters, before the age of 60,
been diagnosed or died from any of the
following illnesses:

Heart attack, angina or stroke?

Cancer of the breast, ovary or colon?

Diabetes?

Any other disorder which runs in your family for
which you are receiving regular follow-up?”

- Take account of first degree relatives and
second and third degree relatives

* Mothers, sisters, aunts, cousins,
grandparents

- Cancer of family members before ages 40,
50 and 60 should be considered

Source: http://www.cancerresearchuk.org/about-
cancer/breast-cancer/risks-causes/risk-factors
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Current trends — heart attack
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*  Only Scotland publishes

130% Population, Scotland, 15t ever heart attack data for “first ever’ heart
attack - more comparable to
Cl data

120%

« Trend not as strong as for
insured population
110%  Female incidence of heart
attack is relatively small
compared to males

= \lale 45-64

100%
* Peak for malesin 2012
90% « Changes in diagnostic tests
P O O WD WD WX O WO in 2011
MR SNSRI
0 S SIS M S S S S N
- Institute
Source: Information Services Division Scotland ® SWISS Re 2?1;35522{5
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Current trends — stroke
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120%

110%

100%

90%

Population, Scotland, “first ever” stroke

Source: Information Services Division Scotland

24 November 2017

= \lale 45-64
= Female 45-64

@ Swiss Re

Increase in
incidence for both
males and females

Better imaging
using MRI scans

Greater public
awareness of
stroke signs and
symptoms
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Estimating future trends
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Estimating future trends

Key drivers
Decrease Decreasel/lIncrease Increase
* Vaccinations « Lifestyle * Increased awareness
of conditions and risk
* Improved « Changes in medical or factors
treatment at early policy definitions
stages

 Medical advances

« Cancer screening
programmes
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Estimating future trends

Expert help

All cancer sites
Thyroid
Testis
Prostate
Lung ‘
Liver

Kidney

-20.0%

Source: Cancer Research

0.0%

Male Cancers

. 1 % change in incidence 2005-
— o

B % change in incidence 2014-
2035

20.0% 40.0% 60.0% 80.0%

UK

100.0%

. Female Cancers
All cancer sites

M
Uterus -
Thyroid ]
Ovary — % change in incidence
Lung ] 2005-2014
. B % change in incidence
Liver I 2014-2035
Kidney [
Cervix —
Breast m
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Global internal and external medical professionals

What will happen to
cancer diagnosis rates
in the next 20 years?

|4

Diagnosis rates in 2035 as % of diagnosis rates now
Lung Breast Colorectal Prostate Brain Leukaemia | Skin | Pancreatic
Expert 1 4 1t i1 i1 Questionnaire not answered
Expert 2 = & 3 it & 4 e =
E 3 Ml Invasive‘ Questionnaire = e Questionnaire
xpert Ft In-situ t ‘ not answered t not answered
Increase 4
Expert 4 ‘ t t t t l t t
Decrease l
Expert 5 t t f Questionnaire not answered
No change <=

Source: Swiss Re Life & Heath UK
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Future risks and uncertainties
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Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

U il gl

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: National Human Genome Research Institute
https://www.genome.gov/images/content/costpergenome2015_4.jpg
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Cancer

Screening

Diagnostics e.g.
— Liquid biopsies
— Breath biopsies

— Bra with sensors that can detect breast cancer
— Temperature test for skin cancer (2017 Dyson award winner)

Immunotherapy

Epigenetics
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Diagnostic e.qg.: Bl A
-
Imaging
Chromosome conformation signatures (CCS)

Heart attack diagnosis: more sensitive testing - cardiac myosin-binding protein C (cMyC)
Treatment e.g.:

Stem cell treatment
Gene editing
LIFNano

Artificial organs
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24 November 2017

"Clinical practice requires the establishment of
agreed cut off points to identify disease and to
separate people for whom treatment should be
beneficial from other patients for whom the risks of
diagnosis or treatment might outweigh the benefits.

Over time, the tendency has been to expand
diagnostic and treatment boundaries, and to include
in the “disease” category people with milder
manifestations of pathology and lower levels of risk."

David Melzer, Ron Zimmern
BMJ: "Too much medicine" issue- 2002
http://www.bmj.com/content/350/bm).h869
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Conclusions

- Diagnosis / incidence rates have increased materially

« Stronger trend in insured population

 Significant uncertainties in estimating future trends

+ Many new diagnostic advances on the way

+ Good news for both health and life expectancy (although potential for “over diagnosis”)

« Caution required with critical illness product design and pricing
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Questions

The views expressed in this [publication/presentation] are those of invited contributors and not necessarily those of the IFOA. The IFoA do not endorse any of the
views stated, nor any claims or representations made in this [publication/presentation] and accept no responsibility or liability to any person for loss or damage
suffered as a consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice
of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this
[publication/presentation] be reproduced without the written permission of the IFOA [or authors, in the case of non-IFoA research].

. Institute
® SWlSS Re and Faculty

of Actuaries

12 December 2017 31



