RGA

The Risk of Anti-selection In
Protection Business from
Advances In Statistical Genetics

Richard Russell, PhD
Lead Health Data Scientist

Stephen Courquin
Head of UK Actuarial Research

Peter Banthorpe
SVP, Global Head of Research and Data Analytics

17t May 2018




Agenda

A Use of Genetics in Insurance and DTC Genetic Testing
A Scientific Background

A Genetic Risk to Disease and Polygenic Risk Scores

A Genetics and Risks of Anti-selection

A Conclusions




Use of Genetics In Insurance and
Direct-To-Consumer (DTC)
Genetic Testing




Genetics has always elicited a varied set of views

across stakeholders

[:)NA and Insurance, Fate and Risk

INTRODUCTION

Tubes of DNA to be tested for hereditary disorders.
Brendan Smialowski

for the New York Times

As costs for DNA sequencing drop, hundreds
of thousands of Americans are undergoing the
procedure to see if thev are at rizsk for
inherited diseases. But while federal law bars
emplovers and health insurers from sesking
the results, insurers can still use them in all
but three states when considering applications
for life, disability and long-term care coverage.

Should insurance companies be barred from
seeing genetic information when considering
those policies so people can get the tests
without fear that the results would be used
against them?

Source: New York Times, April 14 2014. Accessed 4 October 2017

DEBATERS

Risks Are Too Small

for Insurers to Worry
INALD,
oI

. ATIC
Only the rarest hered:mry disorders would
create a major cost burden for insurers.
They should agree to ignore genetic fests,
and avoid a legal ban.

Questions Remain;
Some Rules Should
Be Clear

FRANCIS 5. COLLINS, NATIONAL
NSTITUTES OF HEALTH

Even without barring insurers from secing
genetic tests, such tests should not be
demanded of anyone. And research data
must be kept private.

Let Insurers Have
Data and Trust to
Get It Right

SHAWN HAUSMAN, AMERICAN
COUNCIL OF LIFE INSURERS

Advances in medicine have made it possible
for insurers to offer coverage to more
people, not fewer.

" AW Guarantee Privacy to

Ensure Pl’Op'EI'

Treatment

JEREMY GR
RESPON

If the promise of the genetic reuoi‘ui‘mn is to
be fulfilled, the public must know that
genetic testing will not endanger their
economic security.

It’s Yet to Be Shown
That Discrimination

Exists

BARTHA MARIA KNOPPERS. MCGILL
UNIVERSITY

Only rare conditions can be predicted with
cerfainty, and insurers can already access a
variety of hereditary information about
applieants.

Test Results Are Not
Always What They

i S ee1m

JOY LARSEN HAIDLE, NATIONAL
SOCIETY OF GENETIC COUNSELORS

Even if insurers are allowed to consider the
tests, they need to ensure they fully
understand what results do and do not
reveal.



https://www.nytimes.com/roomfordebate/2014/04/14/dna-and-insurance-fate-and-risk
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Increasing levels of interest in Genetics and
Genomics* for medical applications

High degree of promise

A Prevention of disease manifestation
A Motivate Lifestyle modification
A Precision medicine

A Pharmacogenetics

A Cancer treatment
A Prenatal and Newborns screening
A Accurate diagnosis of rare disease
A More accurate disease prognosis
A Disease recurrence detection
A Everything!

A Genetics is the study of inherited traits and genes. (simplistic view)
A Genomics is the study of how a set of genes behave. (complex view)

Falling costs and increased availability

A The first human genome took $2.7 billion and
almost 15 years to complete

A Now it costs about $1,000 and the sequencing
can be done in a few days

A In a few years it may only cost $100

A Mulitiple providers of DTC testing
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Increasing levels of interest in Genetics and
Genomics* from governments and regulators

M

First Session, Forty-second Parliament, ‘
—0ounNcll OT tUrope calls on Iviemper States to pan genetic tests ror 64-65-66 Elizabeth Il, 2015-2016-2017

nsurance purposes

STATUTES OF CANADA 2017

Annual Report of the

Chief Medical Officer 2016

CHAPTER 3

An Act to prohibit and prevent genetic
discrimination

ASSENTED TO

MAY 4, 2017
BILL $-201

Council of Europe State of New York  Canadian Genetic England CMO
Recommendation Jan 2017 Non-discrimination Annual Report
October 2017 Act July 2017

May 2017

)

Genetics is the study of inherited traits and genes. (simplistic view)

A Genomics is the study of how a set of genes behave. (complex view) m



http://www.parl.ca/DocumentViewer/en/42-1/bill/S-201/royal-assent
http://www.coe.int/en/web/human-rights-rule-of-law/-/council-of-europe-calls-on-member-states-to-ban-genetic-tests-for-insurance-purposes
https://www.nysenate.gov/legislation/bills/2017/A1463
https://www.gov.uk/government/publications/chief-medical-officer-annual-report-2016-generation-genome

DTC genetic tests (DTC-GT ) é s pr &ha genehiap
dream or the Wild West?

A Companies selling genetic tests directly to
the public are proliferating in both number
and diversity. Minimal regulation in UK

A A 2017 paper in the European Journal of
Human Genetics identified 65 DTC-GT
companies advertising their services online
to consumers in the UK

A A 2017 market report from Credence

Research, Inc. suggests that the annual Z t are going to have to explain to the

revenue of the DTC-GT market is expected public that there arecowboysout there

to grow to $340 million in 2022 (currently PIAIVP Ciu s 82 5 52 G h
- Hv E*Ss v v A A}vV][S 0

$70.2 m|II|on) explain[(Prof Dame SallyDavies, 2017)
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