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Brave New World (1932)

Alpha plus -> Epsilon minus

Physical & mental conditioning
from test-tube to adulthood

Fixed class hierarchy &
dominance of social norms

No marriage, family, religion
or disease — but death at 60

Progress sacrificed for stability

Unrelenting focus on shared outcomes

Institute
and Faculty
of Actuaries

22 May 2013 2

22/05/2013



Building blocks of traditional underwriting

» Importance of medical cohort studies focused on primary
condition

* Use of own experience to calibrate and estimate socio-
economic differences

* Maodification for severity of condition and extent of
treatment and/or control

» Multiple or addition to mortality, trending at older ages

« Allowance for anti-selection

» Accept, rating, postpone or decline S5 | institute
[ERY | and Faculty
c20 | of Actuaries
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General Practice Research Database
GPRD‘!

GPRDGol/d Suite of Tools
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Mortality experience for myocardial infarction
GPRD data split by duration since incidence

A/E against GAD (population table)
by MI event year and duration
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The value of predictive underwriting

* The intelligent use of non-medical data held on consumers
to reach a view as to their health status

* These insights can be used to reduce the amount of
traditional underwriting (where there is an existing data-rich
relationship in place)

"You haven't applied for protection, but based on what we know

about you, we will pre-approve you and make you an offer"

« Alternatively, predictive techniques can enable you to triage
the underwriting process

"Now you are applying for protection, let's run some data on you to
remove certain tests, and speed up the process" ?ﬂ%g
\]
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What do we need for predictive underwriting?

Two matchable depersonalised data sources

Risk data: Descriptive Data:

¢. 50,000 final underwriting bank checking account, loyalty card,
decisions from a Life Office potentially home/motor insurance...

The more cases the better The richer the data the better

=

Correlations are found in the descriptive data (the "predictors")

Model can be run on whole customer universe to highlight the best prospects

T mbibe bn
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Building a predictive model
m Any information held on a customer could be predictive of their health

status — let the data do the talking

m Combining all the predictive variables, an algorithm is built that ranks each
customer from worst to best prospect, in terms of "likelihood of being given
standard rates at application stage"

=> Probability of being a bad risk = 1/(1+e%)

y = atbx;+cx,—dxgtex,Hxs+gxgthX,—iXgHXg—KX g—IXq +. ..t
where: Xy is age related

X, is related to value of home

X3 is a brand identifier

X4 Xs X7 are related to occupation
X, Xg Xy; @re account activity related :

=
Xg X109 are neighbourhood / community related ;‘J%‘%‘
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What might we learn from the model?

Fictional model output

100

Percemage95
of standard &
substandard
90

85
80

75

70

30 35 40 45 50 55 60 65170 75
Model Output by 5 percentile
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This tells us, for example, that the top 5% of the model contains a “rated or decline" rate
of 5%, as opposed to 14% were no model built (see "All" column)

m Declined

=100+
51-99
Up to 50
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Who knows what about me?

MARK

SPENCSE% CPRD
Married for Father of 2
16 years Age: 41

Health & Sacial Care |
SCIC Information Centre
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Using social media to link obesity & interests

Activity-related interests
vs obesity in USA
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Using social mediato innovate insurance
Friendsurance and Facebook
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PatientsLikeMe — patient led data sharing

2 How do you find patients lie you?
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Stephen Heywood patientslikeme*

* T alsking101 A Primary Condition: ALS Hzair Arlmirs
al&ay Male, 37 years First symptom: Nov 1997
i Newton, MA Diagnosis: Dec 1998
Deceased: Nov 26, 2006
See more

>} Say Hello | [=7] Send Private Message

Display charts from + q Apr 2, 19¢Drag the arrows or use the tools on the left to change the view of ... Nov 26, 2006
P |[1mo|[6mo] (=] [ [ ]
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Progression rate a2
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25-75th (average)
10-25th 8
<10th (rapid) Worse
¥ Treatments Jan 99 Jan 00 Jan 01 Jan 02 Jan 03 Jan 04 Jan 05 Jan 06
Type of treatment ¥ ALS (Amyotrophic Lateral Scleros
M Prescription Drug 400 mg dally &) Allopurinel
B Over the Counter Drug
B Frocedures 1 transplant Autologous CD34+ Stem Cell Tr
= '::Eﬁ;‘;";::t 10 schbdu . Cyberkinetics Implant
'Ok side Effect 000 mg daily Hydroxyurea
&) Evaluation 100 mg dally Rilutek
Roll over barstfor 500 mg 2ally Celebrex
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—
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What do | know?
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Advances in next-generation sequencing

Sanger (capillary) sequencing
Next generation sequencing

[ Cancer Genomics
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2000 2005 2008 2010
~10 years ~3 years ~4 months ~1month
~$ 3.5 billion ~$ 20million  ~$ 1.5million $9,500
(Hllumina)

2015
? ~1lday
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Rapid reduction in sequencing costs

Moore's Law

: |I||IL] :

*_ﬁ_ﬁ
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Institute

and Faculty
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Source: http://www.genome.gov/sequencingcosts/

Number of genetic tests in clinical practice

£ =

May 2013 metve ] ests: Growth of Laboratory Directory
GeneTests 2000
2,979 disease-genes EE‘;:; :E:‘:ar::r:s- which testing is avdeblc]
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612 laboratories E%
581 GeneReviews 2100
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UKGTN 1700
568 genetic diseases e
tested in UK Genetic 1500
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Genetic tests carried out in NHS
10% annual growth rate

Trend in clinical genetic testing
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23% annual growth rate
Tests disclosed for all conditions by year
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. %
Disease Gene(s) CMGS 2010 | ABI 2010 dealosad
Breast/Ovarian Cancer (BRCA1/2) BRCAL, BRCA2 2224 291 13
Huntington's Disease HD 404 148 37
Familial Adenomatous Polyposis (FAP) APC 256 55} 21
Myotonic Dystrophy (MD) DMPK 147 61 41
Multiple Endocrine Neoplasia (MEN) RET 105 11 10
Familial Hypertrophic Cardiomyopathy WNASICSS), N7, TN,
Dilated Cardiomyopathy TNNI3, TPM1, MYL3, ACTC1, 557 37 7
PRKAG2, GLA, MYL2, LMNA
Long QT syndrome KCNQ1, KCNH2, SCN5A 351 14 4
Familial Hypercholesterolemia LDLR, APOB, PCSK9 330 7 2
Total 4374 624 * 14
* 75% of disclosed predictive genetic tests are negative Institute
and Faculty
of Actuaries
22 May 2013 21

23andme — Colorectal cancer marker
New communities for genetic information

Karen Jacobs

0.21 out of 100

people of Eurapean ethnicity who
share Karen Jacobs's genotype
wiill get Colorectal Cancer
between the ages of 30 and 49.

Average
0.26 out of 100

people of European ethnicity will
get Colorectal Cancer between the
ages of 30 and 49,

Genes vs. Environment

8qg24 region Marker: rs6983267

This SNP occurs in a hypothetical gene called LOC727677. Little is
known about the gene’s function; however, it is located in a region of
DMA that often acquires extra copies in colorectal cancers. This
suggests thatthe SNP is linked to a change in the activity of a nearby
gene thatinfluences cancer development.

One group found that the riskier version of this SNP is associated not

only with an increased risk of colorectal cancer, but also with formation
of the precancerous adenomatous polyps. This suggests that the SNP
is linked to a gene that affects the very early stages of colorectal cancer.

Citations

Haiman et al. (2007) . *A commen genetic risk factor colorectal and

prostate cancer.” Nat Genet 39(3):954-5.

Tomiinson et al. (2007) . *A genome-wide association scan of tag
SNPs identifies a susceptibility variant for colorectal cancer at

8q24.21.7 Nat Genet 39(8):984-588.

Zanke et al. (2007) . “Genome-wide association scan identifies a
colorectal cancer susceptibilty locus on chromosome 8q24.” Nat

Genet 39(8).989-994.

The heritability of colorectal cancer is estimated to be 35%. This means that environmental factors contribute

359 more to differences in risk for this condition than genetic factors. Genetic factors that play a role in colorectal
Attributable to cancer include both unknown and known factors. Known factors include rare mutations in the MSH2 and MLH1
Genetics

genes that appear in familial cases of colon cancer (which 23andMe does not genotype), and the SNP we
describe here. Other factors include a history of previous colorectal cancer, colorectal polyps, or inflammatory

bowel disease, being an Ashkenazi Jew or of African descent, a diet high in animal fat, physical inactivity, obesity,
smoking, heavy alcohol use, and diabetes. (Mote: The contribution of the SNP reported by 23andMe to inherited

colorectal cancer risk is minor. If you have a strong family history of early-onset colon cancer, you should
consider mutation testing of MSHZ2 and MLH1.) (sources)

Source: http://www.23andme.com
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C ollaborative

O ncological

G ene-environment

Stud http:/lwww.cogseu.org/

« ldentification of new genetic variants for inherited cancer risk

« Comparison of DNA over 200,000 people to find genetic alterations associated with breast, ovarian
and prostate cancer
— 49 new SNPs for breast cancer (2x more than known), 11 new SNPs for ovarian cancer, 26 new SNPs for prostate
cancer (total of 78)
» Provides basis for development of new genetic tests for stratification into high- and low risk
population groups

» Leading to future advances in screening programmes, preventive strategies, individualized

treatment and/or lifestyle changes for people at higher risk
Institute
and Faculty
of Actuaries
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Personal genome project

* Project started by Professor George Church, Harvard
Medical School, in 2006 with target of 100,000 volunteers

* Individuals willing to have their genomes, cells (saliva,
blood, skin, iPS), extensive trait data

Genomes + Environments = Traits
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The likelihood of divided futures
The Savage vs Mustapha Mond

Early
Innovators Adopters Laggards

|

|
Early | Late
Majority | Majority
|

|
|
I
I
I
|
|

Area under the curve
represents
number of customers

“The Chasm"

_

« Health technology is a discontinuous innovation

Technology Adoption Lifecycle

« Chasm exists because of characteristics of "early majority" or
pragmatists

: : . , .
— desire for integrated solutions at reasonable price 8% | Institute

) ) and Faculty

— appetite for standard, tested solutions of Actuaries

O 2 2

Google Glass — our attitudes to the future
10% would wear the glasses regularly
44% would not buy at current price of $1,500
45% would wear glasses for taking photos, video or as phone
39% would not buy at lower price of $1,000

B Video sharing and storage: Physicians could record medical visits
store them for future reference or share the footage with sther doctors.

B A diagnostic reference: If Glass ahmmwmudm:mﬁu
record (EMRY), it could provide a real-time feed of the patient’s vital sig_

W A textbook alternative: Rather than referring 1o a medical textbook
physicians can perform a search on the fly with their Google Glass.

- Fone care: As staried venture capitalist May,
Andreessen proposed in 2 recent interview, consider "dealing with woupgeq
patients and right there in their field of vision, if they're trying to do any,
kind ey T h phy-step i & i
through it.” In a trauma situation, doctors need to keep their hands fres.

W Helping medical students learn: 4 suggested by one Blogern a
surgeon might live stream a live — and potentially rare — surgery 1o
residents and students.

W Preventing medical errors: With an electronie medical necond

i the medicats irm whether it's the
correct drug dose and right patient,

Is Google Glass the future of connected health?

A% | Institute
’J&ﬂ\.‘ and Faculty
Study of 1,000 US adults surveyed by BIiTE Interactive Cu B | of Actuaries
22 May 2013 26
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What information could they access in the

future? T i N '
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Source: Economist 23.02.13,
Jeff Lichtman, Harvard,

IBM Watson in healthcare oS | Institute
[ZR 8N | and Faculty
c20 | of Actuaries
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Swiss Re OpenMinds Forum 150 | connectine

Connecting Generations at 150t anniversary YEARS | GENERATIONS

Open access at openminds.swissre.com
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CONNECTING
YEARS | GENERATIONS

Swiss Re OpenMinds Forum
Connecting Generations at 150t anniversary
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Open Minds Stream

Taking the pulse of
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Expressions of individual views by members of the Institute and Faculty
of Actuaries and its staff are encouraged.

The views expressed in this presentation are those of the presenter.
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