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Introduction

Forinsurersto become world leadersin their field they must embrace advances in medicine and
technology, includingthe current revolutionin genetictesting and personalised medicine. This
should not be seen as an emergingrisk, butan opportunity. Since the completion ofthe Human
Genome Project (HGP) the process of DNA and whole-genome sequencing has become quick,
cheap, and effective. DNA sequencing can notonlytellan individual ifthey are at risk of
developingcertain cancers but helptailor specifictreatments to match the geneticmakeupof the

individual'. Asinsurerswe have thepossibilityto notonly provide insurance coverage toawider
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market of previously uninsurable customers but alsoto empowerour customers with the
knowledge requiredto live healthier lives. DNA testing will helpinsurersto supportadvancesin
the diagnosis and treatment of disease and in the longer term, to support the cure of diseases

which are today seen to be untreatable.

Historically it has not been conceivable thatgeneticinformation could or shouldbe used for
insurance purposes. However, DNA sequence analysis has entered the mainstreamand is now
commercialised direct to the consumer. For afew hundred euros individuals can send their saliva
sampleinthe post and sequencing companies can make predictions abouthealth, provide
information regarding common traits, and offer cluesof a person’sancestry®. Thisis agrowing
market, where more and more often potential health conditions are beingincluded in tests. If
companies like’23andme’ operating with limited regulation can provide genetictesting, why not

insurers?

Akey concernis that of geneticdiscrimination which ‘...involves treating differently and
negatively or unfairly profiling an individualrelativeto the rest of the populationon the basis of
actual or presumed genetic characteristics.” However, are we already discriminating against our
customers by using family history and are we forgetting theimpact external factors have on an-
individual’s health. Also how do | feel about this on a personallevelas someone whois potentially
predisposed to Neuroendocrine tumours(NETs) on their maternal side and never knew their
family history on their paternal side? The ethics behind theuse of any sensitive information
including genetics and the potential for this to be discriminatory s a risk which must be managed
by insurersto ensure that geneticinformationis used to betterthe lives of customers, protect

their premiums, and ensure ourlong-term profitability.

The Past and Present

Underwriting

Forthelast 150 years lifeinsurers have asked for an individual’s family history and used this

information to determineif acustomeris eligible for an insurance product and at what price.

2 https://medlineplus.gov/ge netics/understanding/dtcgenetictesting/directtoconsumer/
3 Genetic Discrimination Observatory
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In lifeinsurance an insurer may ask “Have your parents, siblingsor grandparentshad any diseases
ofthe nervous system, cardiacdiseases, strokes, diabetes, cancer or hereditary diseases before
the age of 55?”*For example, historically, if an individual had a family history of Huntington’s
chorea, they would be declined for cover. Huntington’s is a rare disease that causes the
progressive breakdown (degeneration) of nerve cellsin the brain and isinherited from a parent”.
However, ifa parent has Huntington’s, their offspringhasalin 2, or 50% chance of inheriting the
mutated gene and developing the condition, meaning that individualshave potentially faced
unfair discrimination from insurers in the past. Today, with advances in genetictestingan
individual can find out if they will develop the condition and if the test is negative can be offered
insurance coverage. But asinsurers are we still being too risk adverse and missing an opportunity?
If we look to the future,should we be offering customers whotest positive long-term cover,such a
life insurance, on the basis of acure of Huntington’s and other genetic diseases? Those diagnosed
with sickle cell anaemia may struggle to obtain life insurance. However, CRISPR has recently been
approved by the FDAfor clinical trials as a curative treatment, and there are now ongoing studies

reviewing theimpact of gene editingon Huntington’s.

Genetics has tremendous potential to impact on individuals’ health, and the quality and longevity
of lives; so why is the majority of theinsurance industry regulated or steered against the use of
genetictestingand information at inception of a policy? With the availability of testing at home,
potential insurance customers are now able to determinea predispositionto arange of diseases,
butthisinformation does not havetobe shared with insurers, leading to an anti-selectionrisk.
Althougha predisposition does not mean the customer will 100% contract adiseaseifthey do,
this could notonlyimpact on the profitability of an insurer dueto higher future claims,but also
impact on other customers’, as premiums increase to pay for those who knew they were likely to
claim. Althoughin the case of underwritinginsurers are mostly restricted fromusing genetic
information, at claims stage there is an expectation from thecustomer and medical providers that
geneticinformation should be used for treatments and both diagnostic tests and treatments

should be covered.

4 https://www.swissre.com/dam/jcr:2bccfle2 -eaa5-4ca2-a416-f6dedcebe9dc/Genetics_Seeing_the future.pdf
5 https://rarediseases.info.nih.gov/diseases/6677/huntington-disease, https://www.mayoclinic.org/diseases-
conditions/huntingtons-disease/symptoms-causes/syc-20356117
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In multiple interviewsconducted with colleaguesaroundthe world, there was a high level of
variability in opinion, regulation, and attitudestowardsthe use of geneticinformation for both

underwriting and claims.

Examples of Current Regulation and Guidance for Genomic Underwriting®

Country/Region Self-Regulation Limitation by Legal Ban Current Legislation or Guidance
Law

China *  No specific genetic test law but genetic information is considered as private and protected by laws.
*+ Insurance companies are not restricted in asking for genetic test results and some health insurers are
partnering with institutions that offer genetic tests by launching insurance packages that offer free tests,
X either via kits or in designated facilities.
+ No restrictions on the use of family history and is widely used.
+ Culturally the population is more adverse to the use of genetic information in case this is leaked and used
in employment decisions/marriages.

France - lllegal to use genetic tests or request genetic tests for underwriting purposes.
- French ban on direct to consumer testing.
X * Genetictesting is only permitted in certain cases such as those ordered by a doctor, paternity tests ordered
by a judge and DNA testing for use by the police or military.

Hong Kong + The Hong Kong Federation of Insurers issued a code of practice for Genetic Testing and Insurance based an
that issued in the UK.
X * Insurers must exercise care when relying on genetic information and discriminatory decisions are
considered unlawful unless justifiable under the
* Mo restrictions on the use of family history Disability Discrimination Ordinance.

Singapore * Bioethics Advisory Committee has called on a moratorium on the use of genetic test results to calculate the
risks and premiums of applicants.
X » The Life Insurance Association has agreed to the moratorium.
- No restrictions on the use of family history

United Kingdom + The Association of British Insurers (ABI) in agreement with the UK government must not request or require
applicants to take predictive or diagnostic genetic test.

+ There is an exception for life insurance exceeding £500,000 and the applicant has had a predictive genetic
test for Huntington’s Disease

* Mo restrictions on diagnostic genetic tests

* Mo restrictions on the use of family history

United States + The Genetics Information Non-discrimination Act (GINA) made itillegal for health insurance providers in
the United States to use geneticinformation in decisions about a person's health insurance eligibility or
coverage.

* GINA does not apply to other forms of insurance, such as disability insurance, long-term care insurance, or
life insurance. Companies that offer these policies have the right to request medical information, including
the results of any genetic testing, when making decisions about coverage and rates.

It’s not only insurance experts and regulators that have differing opinions, if we look to the
general population, there are manyethical and cultural concems raised by individuals and
communities. Studies conductedin Chinaand Japan highlighted afear that the results of genetic
tests could be leaked to employers and resultin the loss of ajob opportunity, or that they may
even losetheirjob. Therewas also aconcern that marriage proposals could be withdrawnshould
the families obtain geneticinformation showing a risk of genetic mutations beinginherited by
future generations. Another consideration raised by communities was that of racial and ethnic
disparities; these are already evidentin health amongarange of diseases and health care
services. New genetictechnologies are likely to increase these disparities as access to expensive
genetictests further widens the gap. Wealthierindividuals may have access to testing and follow
up screeningif they have a genetic mutation, whilst poorerindividualswill not have the same

access. Doinsurers have aduty to helpclose this gap, and how?

5 https://www.swissre.com/dam/jcr:2bccfle2 -eaa5-4ca2-a416-f6dedcebeddc/Genetics _Seeing the future.pdf
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Claims

Personalised treatments have thepotential to transformthe way we treat individuals,and any
leadinginsurer shouldwant to be part of this revolution. Investors andindividualsare more likely
to choose aninsurance company, whois supportingemerging technologies, medical advances
and partnering with them in their health care journey.Not only is this likely to result in better
health and clinical outcomes for thecustomer,butin the long-runinsurersshould realise savings
paying for more efficient treatment, although expensive upfront, this is likely cheaper than

prolonged and costly treatments. For example,somecustomersrequire yearsof chemotherapy.

Forexample, Trastuzumab,approved by the FDAin 1998 for metastatic HER2-postive breast
cancer, and laterin 2006 for earlier stage HER2-postive breast cancer. Studies indicate that this
treatment hasimproved survivalrates by up to 30% for womenfoundto be in stages 1-3 (often
used in combination with chemotherapy drugs)’. In the pastthis type of cancer was considered by
many to be adeath sentence; but with pharmacogenomics (the study of how genes affect a
person’s responseto drugs combining both pharmacology and genomics) safe medications and
doses can be tailored to a person’s genetic make-up and the use of Trastuzumab has
revolutionised the treatment of HER2-positive breast cancer®. However, personalised, or targeted
therapies are costly and althoughthe cost of Trastuzumab has decreased, this can still cost up to
$70,000 per year before paying for surgeries, hospitalsadmissionsand chemotherapy drugs used

in conjunction with this treatment.

Ifyou focus on health insurance as an example, without ever speaking to customer, but from
reviewing their claims and following themthroughtheir very personal healthcarejourney, we all
want the best outcomeforthecustomer;alongerand higherquality of life. To heara customeris
having challenging and long-term treatment, or evenworse thatthereis no longer atreatment
optionis heart breaking. Therefore, as leaders within the industry we must establish how we cover
treatmentsthat can prolong healthier lives withouthaving long-termfinancial implications for us
as abusiness, orour customersin the terms of premiums or excesses, such as moving towards
partnerships with the pharmaceutical industryto reduce the cost of drugs and working with

medical providers to ensure customersget the right treatmentfor the right price.

7 https://www.cancer.gov/research/progress/discovery/her2
8 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2910630/
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Testing

Again, if you look to the healthinsurance market, prophylactictreatment including routine
screening tends to be excluded from cover.On the one hand theinsurer could argue that they
should be able to make fact based underwriting decisions, requesting genetic information, and
testing. However,theimplicationsofthis arethat theinsurer would use the information to
potentially exclude a condition thata customer maybe predisposed toor refuse insurance
coverage altogether. Is this fair, oris not better to tryand consider what coverage can be
provided? Perhaps covercan be provided with an additionalloading and a requirement for
frequent screeningto catch any disease early.As stated previously, predispositiondoes not

guarantee disease will develop.

Let’slookto one ofthe most publicised genetic testsin the world, the BRCA gene test;’ apparently
the ‘Angelina affect’' (the actress Angelina Jolie famously had adouble preventative mastectomy
after testing positive for the mutated BRCA1 gene) has led to atwo-foldincrease in requests-for
theblood testto determineifan individual has mutationsin their DNA that increase the risk of
breast cancer. Accordingto the ‘national breastcancer foundation’ it's estimated that 55 - 65% of
women with the BRCA1 mutationwill developbreast cancer before theage of 70 and
approximately 45% of women with a BRCA2 mutationwill develop breast cancer by the of age 70.
However, less than 10% of womendiagnosed with breast cancer arefound to have a BRAC gene
and the vast majority of treatments havea very high success rate. Surelyasinsurers we should
encourage testing for the BRCA gene and partnerwith the womenin our portfolio who are found
to havethe geneto make theirown decision aboutpotential preventative measures and support
them living healthily throughregularscreening or evenpaying for amastectomy in somecases.
There may also be aneed to develop pricing methodologies on amore accurate basis than the
current assumptions made. Theaverage cost of amammogram in the UKis around £200; it would
appearto make more sense financiallyto pay for screening as per guidelinesrather than paying
forclaims, orour customersreceiving later diagnosis and then enduring extensive cancer

treatment.

9 https://www.nationalbreastcancer.org/what-is-brca
10 https://preventbreastcancer.org.uk/prevention-is-power/
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However, there are still anumber of risks for insurers to consider today. In 2019 the FDA approved
the use of Zolgensma for Spinal Muscular Atrophy (SMA)*. Thetreatmentis indicated for children
lessthan two years of age; aone-timeintravenousadministration of Zolgensma results in
expression of the SMN protein in a child’s motor neurons, which improvesmusclemovement and
function, and the survival of achild, at a cost of ~€2 million. Someinsurers, including those
interviewed, do not exclude, or have limits on congenital conditions orinclude newborncoverin
their products. Thereis also aconcern that SMA antenatalor neonatal screening leading to
Zolgensmatherapyis bypassing normal underwriting controls. This is arevolutionary and
potentially curative treatment, butas an insurer, howare we meant to pay these claims? But if
not, insurerswho is responsibleto pay; national health systems,individuals,or the

pharmaceutical industrywho are establishing the price of the treatments?

Another consideration is how reliableare genetictests? The tests must be conducted by an
accredited laboratory of course, butjust because youreceive a positive result for a genetic
mutation, but are healthy, this does notalways meanyou will develop adisease. On the other
hand, ifyou receive a negative result, this doesnot meanyouwill not develop a disease. Our
lifestyle and external influences alsoimpact on our health. For example, obesity, tobacco smoking

and alcohol consumption might modify epigenetic patterns.

Insurers have tried in the past to offer supportto customers to live a healthier lifestyle to try and
mitigate risk factors, through the useof apps and services such as reducing the price for those
who are physically active, without much success (excluding Vitality). However, if you look to the
example of HIV, although not a disease caused by geneticvariations, this disease was previously
considered an uninsurable risk. Some studies of the HIV positive populationin the west have
found thatindividuals are living healthier and, in some cases, longer lives than those without HIV.
Astheseindividuals have the knowledge thatthey could be more susceptible to illness, theylive a
healthier lifestyle.Is this not an indication that ifindividuals have the knowledge of a potential

predisposition to disease, they can and do make life prolonging decisions?

The Future

1 https://www.policymed.com/2019/10/how-are-insurers-treating-the-2m-drug-zolgensma.html
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The developmentsin genetics is unstoppable and unavoidable meaningthatinsurers should be
lookingto the future and consider what approach they will take in terms of the use of genetic
information and how theyshould leverage this opportunity? Healthinsurers are already paying for
Kymriah, atype of CAR T-cell therapy costing ~€500,000 per patient not considering all the other
expenses to supportthe treatment which aggregated can exceed €1 million. Some insurers can
still get stop-loss reinsurance,or some even excludethese treatments. But this doesnot seem
sustainable, how are notonlyinsurers but national health systems fund theserevolutionary

treatments?

Underwriting

If we look to lifeinsurance, usually, underwriting leads to classification in three groups: standard,
substandard,and uninsurable. Individualsin thefirst group have few problems gettinginsurance.
Individualsin the second group must pay higherthanaverage premiums, basedon therisk they
represent. Individuals in the third group are excluded becausethe cost of their coverageis
unquantifiable or would exceed any reasonable premium .*? Studies show the assessment of
substandard risks due to geneticinformationis proved fair since the observed mortalityis very
closeto whatis expected meaning the use of thisinformation will allow insurers to make amore
precise calculation of which people arereally in the samerisk category or not,showing that the

use of genetictestingatinception can lead to a fairerand more accurate risks assessment. **

Insurerswho are going to use geneticinformation to makemore accurate and fact based
underwriting decisions should look toonboard an accredited network of testing facilities who can
provide remote and convenient testing for prospective customers and there should be stringent
governance processesin place to manage the network, customer data and ensure thatall

customerinformation is used devoid of genetic discrimination.

Insurers must not only focuson the benefits as an insureras aresult of more accurate risk pooling
buttheimplications of genetictest results for customerseven those whodo not proceed to
purchase aninsurance product and geneticcounselling should be providedto those foundto have

a predisposition to disease.

12 https: //www.nature.com/articles/5201117
13 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3992580/
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Products

Insurers should consider tailoring products to theneeds of the customer and considerdisease
specific life and health products. Recentanalysis conductedon datafrom~17 AXA entities by
diagnosisis reflective of the trends for commoncancers globally meaningit would not be difficult
to determine, in advance of genetictesting, which diseases you maywant to focusonfroma

products perspective. In thecase of cancer this would include breast, lung, colon, prostateand

pancreas.
Cancer site Relative risk 25.0 Relative risk 21.5 and <5.0 Relative risk 21.01 and <1.5
Lung RB1. TP53
Breast BRCAT1, BRCA2. TP53, PTEN. SK11. CHEK2. ATM. PALB2. BRIP1 CASP8. FGFR2, MAP3K1. TOX3.
CHDH1 LSP1
Colon and rectum APC, MLH1, MSH2, M5H6, PM52  APC, BLM MUTYH, CASP8, CRAC1, SMAD7
Prostate BRCAZ NBS1. EHBP1. TVD2. CTBPZ. JAZF1.
MSMB, LMTK2, KLK3, SLC22A3
Pancreas BRCAZ, CDKN2A, 5TK11, TP63, BRCAT1, MSH1, MLH1

PRSS1, SPINK1

Figure 0.2: Genes Implicatedin the Inheritance of Common Cancers*

These products can not only be priced more accurately based on the associated risk but can
include the offer of mandatoryrelevantscreening and services as part of the product conditions to
ensure customersremain healthier for longer, ensuring earlier diagnosis leading to a better
prognosis for the customer,and an opportunity forthe insurerto bettermanage claims. These
customers may be morereceptive to making better lifestyle choices because of having additional
knowledge regarding their health and insurers should use this as an opportunity to partner with

customerson their healthcare journey.

Claims

Havinga portfolio of customers better informed abouttheir healthand with access to services and
screening may lead to adecrease in the severity and amount of claims. Insurance leaders of the

future should consider how armed with geneticinformationthey are able to develop disease

14 Foulkes W (2008); N EnglJ Med; 359:2143-2153
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management programmes including structuredtreatmentplans thataim to help people better

manage their disease and to maintain and improve quality of life

Some customers will still needto claim as aresult of the contracting the disease they were
predisposed to. Insurers should consider how they will better manage these costs and should
develop specialist networks for themostcommon types of cancers as detailed above ensuring
that customers are provided theright treatment at the right price. Insurers mustalso consider
how they will cover the costs of new and emergingtreatmentsusing geneticinformation, such as
the emergence of personalised medicine,and should conduct robust portfolio monitoringalong
with sensitivity analysis as these treatments are approved to ensure they protect their

profitability.

From a provider management perspective thereis an opportunity forinsurers to partner with
those workingto advance medicine such as medical triails at limited cost to supportthe

development of these treatments and provide customers with a wider range of treatmentoptions.

As an industry we continue to struggle with the cost of new treatments and insurers should look to
work closer with pharmaceutical companies to controlthe price of these drugs.Ifyou look tothe
case of Zolgensma detailed earlier in this paper, thepharma companyis allowing some insurers to
pay over a4 year period, which in the case of health insurance would haveless of afinancial
impact than paying €2 millionin one go. Insurers should also take the opportunity to negotiate on

the cost of new and emerging treatments but must also consider a greater risk.

The pharmaceutical industry has focused advances on less common disease so far. However, this
is likely to extend to cure more common conditions in the future. Somehealthinsurerscover
chronicconditionssuch as diabetes type 1. Diabetestype 1 is already a costly condition to cover
and there have been some successful disease management programmesimplemented as well as
pricing strategies to cover current treatment,but how do we plan to cover anew treatmentor
cure for diabetes should it arise through geneticediting (there is already some success in disease
reversal in mice with the use of CRISPR)**? It would likely be a huge upfront cost, butagain may

save costsin thelongrun dueto avoided claims for treatment of the disease and its many

15 https://www.fiercebiotech.com/research/reversing-diabetes-by-applying-crispr-to-patient-derived-ste m-
cells

10
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complications. Maybe if you have geneticinformationat inception, have priced accordingly and
reduced claims due to screening and more effective disease management thisis notsuch a
problem. Maybe thisreallyis an opportunityforinsurersto support the customers who needis the

most and transformtheir quality of life.

Conclusion

The use of geneticinformation is set to revolutionise how we approach product development,
underwriting and claims and is an opportunity to manage financial exposure, providers, ensure
clinical governance, and makesure customers get the best treatment possible, as well asemerge
from apayerto apartnerto our customers and stakeholders. This should not only leadto an
improvementin customers quality of life and heath, protect the profitability of those insurers
willingto embrace the future, butalso ensure, by supportinginnovation, the way the general
populationis treated receives treatment also continues to evolve. | personally have already

booked my genetictest, as per the famous saying ‘knowledge is power’.

11
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