Diagnostics Innovation

Network

January 2018

Navigating a new frontier for genomics

Introduction

“There’s lots of hype and excitement about these technologies, but | think we
really need to ensure that we have the economic evidence that they're actually a
good value for the money for healthcare systems and payers.”

— Healthcare expert

“We believe that it is [the diagnostics] ecosystem and collaboration within the
ecosystem that will make a genomics revolution feasible from a clinical
perspective.”

— Industry participant

Genomics is poised to revolutionize the future of healthcare. Genomic tests can enable the
delivery of targeted treatments, inform individuals about personal health risks, proactively
impact consumer behavior, and allow providers to intercept disease before it develops.
Genomics offers many possibilities, but it has its skeptics. Some experts and stakeholders
within the healthcare system question whether much of genomics’ purported potential is
simply hype, emphasizing that the technology is too new and costly and our understanding of
its clinical application is nascent.

Despite these hesitations, industry observers predict continued growth in the use of genomic
sequencing. According to one estimate, individuals sequenced in clinical settings alone could
reach 60 million by 2025.2 Additionally, as the cost of sequencing continues to fall,®> more
healthy individuals will be able to purchase tests through direct-to-consumer (DTC) channels.
Lowered costs will not only increase the total number of individuals who have undergone
some type of sequencing, but also expand the scale of the tests themselves and the data they
capture. Today, sequencing a genome can cost as little as $1,000.* According to one industry
player, new sequencing technologies may push this closer to $100 in three to five years.

On December 14-15, 2017 in Washington, DC, Tapestry Networks convened the inaugural
meeting of the Diagnostics Innovation Network (DxIN) to address the growth of genomics and
genetic tests and their applications for patients and consumers. The DxIN’s focus includes
screening tests that may be used by healthy populations, carrier screening or other predictive
tests for at-risk individuals, diagnostic tests, and tests that inform targeted therapy selection.®
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The DxIN, comprising health and life insurers, genomics experts, industry players, and
clinicians, aims to identify specific improvements that would enable genomics to meaningfully
advance patient and consumer outcomes in the United States, while drawing from
comparisons and lessons from other countries. The network also aims to share approaches
that can be adapted or scaled to further the identified improvements, particularly for
healthcare payers, life insurers, and reinsurers. For these players, genomics is an area of
mutual interest as well as mutual concern. It is poised to change how insurers of all kinds
assess risk, use and maintain data, and deliver products and services to their plan sponsors,
members, and policyholders.

The DxIN launch meeting built on pre-meeting discussions with participants and focused on
the following topics, which are described in detail in this ViewPoints.

e Strengthening the evidence base for genomics, including improving our collective
understanding of the genome and the costs, risks, and benefits of clinical application

e Determining where to direct future investment in genomics
e Improving how genomic data is captured, communicated, and used

e Responding to the shifting regulatory environment for genomics, including regulation of
tests themselves and protections for patients and consumers

Participants considered current gaps and challenges on these topics, focusing primarily on the
future of genomics and approaches that could help resolve the complexity involved in putting
genomics into practice on a large scale. “Dx/N participants are a village of stakeholders, and it
will take a village ”to responsibly apply genomics in the clinic and consumer populations, one
participant said.
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Strengthening the evidence base for genomics

For predictive, prognostic, and diagnostic tests that are used for at-risk patients in a clinical
setting, many DxIN participants agreed that the current evidence base for the analytical
validity, clinical validity, and clinical utility of genomic testing is deficient.® The dearth of
evidence is especially stark when one considers the tens of thousands of genomic tests on the
market, which, according to one participant, has now reached 75,000. Participants discussed
several challenges facing the genomics evidence base today and current efforts to resolve
them.

Improving what we know about the genome

Understanding how genomics can be integrated into clinical practice begins with evidence
that shows how specific variants cause or influence disease. One participant explained, “You
first need to understand the genome. Then you need to understand if the genomic information
is effective in healthcare. You can’t have the second part without the first.”

Projects such as the National Institutes of Health’s (NIH) ClinGen and ClinVar have advanced
standardized processes for classifying the relationship between variants and disease and offer
platforms for sharing information to encourage consensus across labs and researchers.” DxIN
participants involved in these efforts provided an update on their progress and the state of
play for variant interpretation more broadly.

An ongoing challenge, they underscored, was many labs’ lack of willingness to share data.
Data sharing accelerates the community’s ability to understand how specific variants influence
disease across populations. However, as one participant noted, “some labs say they’re going
to share, want the publicity, and never share, and then some labs come out adamantly and
say, ‘We don’t believe in sharing.” Some of the largest labs in the country have shared very
little data. So we ask, are you really sharing? Or are you doing just enough so you don’t get
shamed?”

Participants noted that payers could substantially impact labs’ reluctance to share data. One
payer, noting that insurers “have a /ot of power with the labs,” suggested an approach to
encourage data sharing: “We instituted a policy that we only use labs that share data—so
when you come knocking on the door and you want to sell your test, if you don’t share your
data, we don’t buy.”

Labs’ willingness aside, progress on variant interpretation is also hampered by such practical
barriers as lack of funding and human resources. Interpretation requires expert curation, in-
depth comparison with phenotypic data, and collaboration across researchers. One expert
explained, “Variant interpretation still is an art—it’s not just a science.” The NIH efforts rely
primarily on volunteers, participants noted, and would benefit significantly from more robust
financial resources to pay contributors for their time and to automate processes through which
labs can share and compare evidence and data.
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Understanding genomics’ utility in clinical practice

Most healthcare payers seek robust, high-quality evidence of a test’s clinical utility as a
prerequisite for reimbursement. A payer said, “One of the things | hear frequently from
molecular diagnostic companies is that we do not have reimbursement. And one of the
common replies to that is. Where is the clinical utility and economic utility?” The quality and
amount of evidence required remains a topic of significant debate, as do the standards by
which different stakeholders evaluate the evidence.

DxIN participants engaged in a robust discussion on approaches payers are using to develop
coverage criteria for some genomic tests, focusing on diagnostic tests used in cancer. They
hailed the Center for Medicare and Medicaid Services’ (CMS) November 2017 preliminary
coverage determination for next-generation-sequencing assays for advanced cancers as a
bold step forward. The evidence CMS considered included over 300 peer-reviewed articles
and an internal technology assessment of the evidence.®

Although the determination will enable coverage for markers in Foundation Medicine’s
FoundationOne assay that are used as companion diagnostics, it will be manufacturer-agnostic
in principle, provided that other test developers meet similar criteria. The CMS framework
offers full coverage for tests that have proven their analytical and clinical validity through a
Food and Drug Administration (FDA) approval process and that are being used to inform a
clinical management decision in advanced cancer. The clinical utility of the test, according to
the proposed framework, is inherent in the test’s status as a companion diagnostic. For tests
that fall outside this category but are cleared by the FDA and are being used as part of a
clinical trial, study, or prospective registry, CMS has proposed a coverage-with-evidence-
development (CED) pathway designed to encourage the development of evidence for clinical
utility and enable more rapid access to diagnostics for patients with advanced cancers. As one
participant described it, the CED pathway aims to “fry to /ook into the future” of testing.

Participants were generally supportive of the overarching approach. However, they raised
several questions about the path forward for tests that were subject to CED. Many recognized
the benefits of rapid market access but underscored that CMS will need to be able to cease
reimbursement if needed. Reversing a coverage decision, they emphasized, can be very hard
to do.

More broadly, participants called for greater transparency and alignment across payers on
evaluations of clinical utility. Some payers agreed that they could better elucidate the criteria
they use to assess the evidence that developers provide and that “a/lowing for a predictable
path”was important. One payer said, “We want to be clear about where the goal line is.”

Assuring quality and implications for reimbursement

Building from the discussion on clinical utility, participants addressed gaps in quality assurance
in genomics, both with respect to the quality of the tests themselves and the data that labs
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generate. Experts underscored that the variability in quality across labs and individual tests
can be considerable. However, they also said strong quality-assurance processes and a robust
regulatory framework could help overcome many of the associated challenges.

In the United Kingdom, the 100,000 Genomes Project has made concerted efforts to ensure
quality across laboratory workflow and its broader data-collection protocol. Even in a single-
payer system like the United Kingdom’s, data standardization and interoperability is a
challenge. The 100,000 Genomes Project has worked with 13 selected genomic medicine
centers—hubs that lead lab networks in specific geographic areas of the country to implement
the project—to ensure that their data is entered in a harmonized fashion. For further
information, see text box below.

In working across the diverse laboratories involved in the project’s quality-control process, the
100,000 Genomes Project found that “people measure quality in very different ways,”
according to a participant. This prompted the UK government to deliver frequent and rigorous
quality-assessment schemes and benchmarking exercises at various levels throughout the
system. Additionally, to harmonize variant classification, the UK health authorities have
conducted trainings of lab leadership and developed a system through which all specialty
genomic medicine centers can see and compare one another’s data.

Genomics England and the 100,000 Genomes Project

The UK government is using genomics to help transform the country’s medical
system through its groundbreaking 100,000 Genomes Project.’ The project focuses
not only on advancing research but also on understanding how genomics can be
applied in clinical settings to enhance diagnoses, treatment, and patient outcomes.

The project is implemented by Genomics England, a private company wholly owned
by the UK Department of Health. The project is sequencing 100,000 genomes from
individuals in the United Kingdom with a focus on cancer, rare disorders, and
infectious disease. One participant noted that the therapeutic areas were chosen in
part because of their potential to demonstrate clear health gains not only for patients
but also for the public healthcare system. Rare diseases, for example, are especially
expensive and difficult to diagnose, manage, and treat.

Genomic data collected through Genomics England will be accessible to and
reviewed by healthcare providers. Academics and scientists can also apply to access
anonymized data for research purposes. In addition to sequencing data, the project
collects information about an individual’s general state of health and well-being,

combining clinical data with whole-genome-sequencing (WGS).1°
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Genomics England and the 100,000 Genomes Project contd.

The project also aims to help build “an evidence base for the clinical utility and
relevance of the WGS findings,”™ including determining the patients for which WGS
is most cost-effective to implement in the broader healthcare system. Project
leadership has indicated that specific rare diseases and cancers are likely to be the

target.’? One stakeholder noted, “While the cost of WGS is coming down, it’s not yet at

the price point where it can be rolled out throughout the UK’s National Health Service. So
we are asking, For which diseases should it be used first?”

In terms of results to date, the project has sequenced 34,000 genomes of the 100,000
target, according to a participant. The most recent data from cancer patients enrolled
in the program indicate that as many as 60% have “actionable genes,” meaning they
could benefit from existing targeted therapies or clinical trials.”® The project has also
absorbed several lessons from its implementation to date and recently announced
that it would reduce and centralize laboratory operations.** According to one project
stakeholder, this would result in a “hub and spoke” model designed to drive high-
throughput, high-quality sequencing, and an equitable level of service across the
population.

In the United States, the foremost quality-assurance challenges participants described
involved the quality of the tests themselves, particularly tests used in diagnostics. In vitro
diagnostics (IVDs) require FDA approval, and labs developing their own molecular tests
(laboratory-developed tests, or LDTs) have their processes certified under the CMS’ Clinical
Laboratory Improvement Amendments (CLIA). Through CLIA, CMS oversees laboratory
practices and operations and approves organizations’ “deeming authority,” whereby
organizations such as the College of American Pathologists can offer accreditation and
voluntary proficiency testing services to labs.”™ This dual path to the market creates, in the
eyes of some, significant variability in test quality, which is spurred by the fact that some
payers do not differentiate in vitro diagnostics from LDTs in their coding and reimbursement
practices.

A new regulatory framework that better differentiates LDTs from IVDs, including their intended
uses and risks, would, according to some participants, promote a “virtuous cycle”across the
diagnostics ecosystem. Referencing recent regulatory changes in Europe, which mandate that
tests undergo an IVD approval process requiring clinical evidence and postmarket
performance data,” one participant said: “/ hope we get to the day [in the United States] where
LDTs and IVDs actually complement and not duplicate each other. This is the direction in
which the EU is headed with their new IVD regulations that will shortly take effect. They
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created a regulatory framework where tests that are the equivalent of LDTs cannot duplicate
tests that go through an IVD process.”

A more stringent regulatory framework could also enable better reimbursement for IVDs,
recognizing their costly and more rigorous development process. However, such changes
would be contingent upon payers’ willingness to change current practice, as one participant
explained: “Payers have to be willing and able to recognize and reward high-quality evidence.
The problem is that you can have someone that’s gone through the rigor of the FDA process,
with the time and money that’s involved in doing that, but somebody else can say they have a
CLIA-certified lab and say, ‘| have the same thing at a tenth the price.” And when payers do not
actually recognize the difference between those two, you're setting yourself up for failure.”

Determining where to direct future investment

The group debated which of genomics’ many applications, both clinical and consumer facing,
were most ripe for future investment and the criteria they might use to make such a
determination. They also considered how national-level initiatives, including the 100,000
Genomes Project and the United States’ All of Us Research Program, were making decisions
about where to invest their resources and define their program priorities.

Criteria for prioritizing genomics investments

Participants proposed criteria for prioritizing where to direct future investment in genomics.
Several suggested that unmet clinical need should be the topmost criterion, followed by the
probability of the appearance of disease, influence on therapeutic decision-making, current
demand and utilization, and, for some, return on investment for the private sector. They also
discussed which of genomics’ many clinical applications should be priorities for further
investment and research. Some recommended starting with non-invasive prenatal testing,
since it is the most frequently ordered type of genomic testing in the United States, and others
prioritized cancer and rare diseases.

Life insurers prioritized genomic applications differently from their health insurance
counterparts. For them, an area like pharmacogenomics, about which several healthcare
payers are skeptical because of a lack of data on patient outcomes, represents a potentially
attractive area of investment from a business innovation perspective. Because life insurers are
interested in applications that enable them to offer new services to and multiple touch points
with their policyholders, they are considering providing pharmacogenomic testing as a benefit.
As a predictive test offered to healthy policyholders, pharmacogenomics, as envisioned
through this model, exemplifies a potential consumer-facing application of genomics, albeit
one that could have clinical utility for policyholders in the future. Pharmacogenomics, in one
life insurer’s view, is particularly attractive because “the scope is clear, and the value is
understandable for patients.”
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Investment priorities for national initiatives

Participants also considered how national initiatives are prioritizing specific genomic
applications, data collection, and related issues. The 100,000 Genomes Project has prioritized
using WGS to support patients with cancer and rare diseases. It is also devoting resources to
understanding the economic impact of integrating WGS in clinical practice. As some players
involved in the project emphasized, the cost of WGS varies and is a significant challenge. One
participant explained, “The $7,000 genome has been hailed as a miracle, but that doesn'’t
include interpretation or reporting back results.” Those additional services can double the cost
of the test. Indeed, several participants underscored that current research on genomics fails to
capture the full cost of sequencing, which is why further investment in understanding the
economic impact of WGS within the total cost of care is sorely needed.

The All of Us Research Program, which will amass health information on 1 million people
residing in the United States, will sequence individuals and collect their phenotypic
information, medical records, and other details. It will not focus on specific disease areas, but
rather aims to understand the health of individuals over decades and on a significant scale.
The program formally launches in the spring of 2018 and is seen to be an adaptable study that
could accommodate evolving research questions. In this spirit, DxIN participants were asked to
consider what types of data they might use from such an effort and would want to see
captured in the protocols.” Their recommendations were wide ranging but included the
following points:

e To promote enrollee retention over time, the program could take an enrollee-centered
approach to data collection by asking program participants what they would like to learn
over time, and prioritize those data points.

e Sound mortality data on study participants would be of strong interest to life insurers;
currently, death certificates, electronic medical records, and other sources of information on
cause of death can be inaccurate.

e In choosing its sequencing strategy, some said the program could consider a “go big”
approach and opt to use WGS, but others believe whole-exome sequencing could suffice,
given the high costs of WGS."®

e Epigenetics and other “-omics” data are as important to capture as genomic data.

e Behavioral data, mental health information, and quality of life data (e.g., through
standardized measurement instruments such as EQ-5D) are all important for the program to
capture.

e To manage the scope of the program, the NIH might initially focus on specific disease areas
or, at minimum, specific framing questions to guide the project’s implementation over time;
otherwise, given its current scale, the program may be “/ooking for needles in the
haystack.”
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Improving how genomic data is captured, communicated, and used

The operations of genomics—from test ordering to bioinformatics to sharing results and
storing data—are complex and fraught with gaps, but, in the eyes of several participants,
potentially solvable with investment in an appropriate workforce and technology infrastructure.
Participants also addressed how emerging technologies can aid in analyzing and storing
genomic information and integrating genomic data with other medical information to provide
more meaningful diagnoses.

A genomics-capable workforce

Many stakeholders are concerned that there are not enough healthcare professionals with
expertise or training in genomics. They wonder whether non-expert providers are currently
handling genomic test ordering and returning results in an appropriate way. Looking to the
future, they question whether efforts should focus on the expansion of expert cadres, such as
genetic counselors, or whether ongoing training and education can help primary care
clinicians make sound decisions about genomic testing and its impact on clinical management.

DxIN participants noted several ongoing potential solutions to expanding the number of
experts and making them more accessible to patients. Genomics England, the parent company
of the 100,000 Genomes Project, is developing a master of science degree in genomic
medicine, as part of its goal of integrating genomics into the UK National Health Service. In the
United States, a participant noted, some venture capitalists are investing in Genome Medical, a
new Uber-like model for genetics expertise that allows genetic counselors to provide on-
demand advisory services through video-conferencing platforms.” Chatbots and artificial
intelligence may also help provide on-demand counseling to patients or consumers.

Other participants shared examples of initiatives that trained primary care physicians to deliver
genomic results to patients, such as Geisinger's MyCode community health initiative and the
recent MedSeq study.?° The success of such efforts suggested to some participants that fears
about the lack of an appropriate workforce might be overblown. “4s with many things in
genomics, potentially bad outcomes don’t happen that much when genomics is put into
practice. If you have the right support for physicians, they can do it,” one participant said.
Others, especially payers, challenged this assertion. One said, “/’'m a /ittle concerned about
doling this out to the primary care physicians. | think there is enough newness and uniqueness
to a lot of this information that we want to be careful with who's guiding the decisions made. It
can be very confusing, even in surprisingly common situations.”

Emerging technologies to enhance data collection, integration, and analysis

The state and cost of the sequencing technology itself will have considerable influence on the
future direction of genomics. Soon, WGS will be significantly cheaper and offer greater depth
than it does today. Participants noted that the cost of sequencing has been dropping at a rate
that exceeds Moore’s Law, and, as noted above, may be “on a path to a $100 genome.” '
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While the cost of sequencing is only one factor among many in shaping a genomics-ready
ecosystem, some believe that increasing affordability is likely to promote standardization in
interpretation, analysis, and quality.

Affordable WGS will undoubtedly increase utilization and uptake, and, as a result, genomics
will generate massive amounts of data that healthcare systems, providers, patients, and
consumers will need to analyze and manage. Some observers hope that technologies such as
machine learning will make this practical. Participants acknowledged that although there is
considerable hype around the benefits of machine learning, for genomics in particular, it could
be helpful in the very near term. Clinical application of genomic data, one participant
explained, “needs computational abilities”for sorting, reinforcement learning, and analyzing
genomic information alongside other medical data—all of which, if used effectively, could
enable better diagnoses and adherence to clinical pathways. An industry participant said, “7his
is really the key chance to move the technology that’s coming along.”

Nonetheless, using machine learning to help integrate genomics into clinical practice will be
immensely challenging. First and foremost, it currently lacks a business model. “There are no
payment structures to make it work, and as a result, we may lose good innovation,”a
participant said. Furthermore, the cost of machine learning, added to the expense of
sequencing itself, may not reduce costs to healthcare systems—a much-desired outcome of
genomics-guided clinical management.

One participant summarized the potential economic impact of machine-guided genomics: “We
see things getting cheaper and more expensive at the same time. Machine learning and
genomics can make interpretation cheaper and optimize clinical pathways, which will help get
the cost down, but the more you know about an individual and the more you can predict about
an individual, the more you can treat—and the more you will treat.”

Responding to the shifting regulatory environment for genomics

As with any emerging technology, the direction of regulation—and the extent to which it may
empower or hinder the acceleration of genomics—is at the forefront of many stakeholders’
concerns. DxIN participants addressed two aspects of the regulatory environment for
genomics: oversight of the tests themselves, especially those used in clinical settings, and how
insurers use genomic information.

The balance between making tests accessible and mitigating risk

As an extension of the discussion on test quality, participants discussed shifting regulations
around proof of analytical and clinical validity for genomic tests. A payer said, “/ think it is a
balancing act of the potential value but also the potential risks. | think sometimes we focus
more on the potential value and ignore some of the risks—so I think it’s important that we think
about both sides.”
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For genomic tests used in clinical diagnostics, participants questioned whether randomized
controlled trials, the gold standard of clinical evidence, make sense in this rapidly changing
field. Many emphasized the value of real-world evidence and the potential utility of more
flexible approval pathways, which would allow regulators to initially approve a test—enabling
prompt market access to patients—but later reverse the decision if, over time, evidence
indicates lack of efficacy, accuracy, or safety. Some payers support this approach. “/ see value
in fast access, if tests can be peeled back,” one said. Some participants proposed incentives
that could help make such a system a reality, such as insurance policies that could reduce the
risk to manufacturers if FDA clearance or approval is reversed.

Many noted that recent FDA decisions that embrace a more flexible, standards-based
approach are already a step in the right direction. For example, the FDA recently piloted a new
authorization pathway for a tumor profiling test, MSK-IMPACT (Memorial Sloan Kettering-
Integrated Mutation Profiling of Actionable Cancer Targets), which relied on data that Memorial
Sloan Kettering provided to a third-party-reviewer, New York State, as the basis for FDA
clearance.?? Such pathways would allow developers and labs to demonstrate test quality and
receive clearance without randomized controlled trials and the costs and time needed for FDA
approval. For more information, see box below.

A new phase in regulation from the clinic to consumers

The FDA recently took several steps toward streamlining and clarifying regulation
of clinical diagnostic tests, including those that use genomic sequencing. Among
these, tests used to diagnose and treat cancer are top priority. First, the agency
announced that it will streamline regulatory paths for NGS-based technologies for
tumor profiling tests, acknowledging that “multiplexed tumor profiling tests assess
many biomarkers that may have a range of clinical evidence associated with them
that is constantly changing as new science emerges.”??It published a three-tier,
flexible approach that defines how it will regulate companion diagnostics, which are
used to identify patients that should or should not receive specific targeted therapies,
and other tests for biomarkers with evidence or potential evidence of clinical

significance.?* Tier assignment depends on the specific claims a test developer

makes.

For companion diagnostics specifically, the approach clarifies that developers will
need to demonstrate analytical validity for each specific biomarker through a clinical
study or by clinical concordance to a previously approved companion diagnostic.”*
FDA approved biomarkers included within the FoundationOne test noted above
using the latter criterion.
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A new phase in regulation from the clinic to consumers contd.

For other tests for biomarkers with evidence of clinical significance, the FDA has
offered a new authorization pathway. For example, for MSK-IMPACT, a next-
generation-sequencing (NGS) tumor profiling test, FDA evaluated data submitted by
MSK to the New York State Department of Health.?® Moving forward, similar LDTs
could seek FDA clearance through the same approach or by using another accredited
third-party-reviewer.? This pathway only authorizes tests to provide information
on specific biomarkers and demonstrate clinical validity. It does not authorize them
to recommend corresponding treatments, which is the purview of companion
diagnostics, as noted above. For other mutations “with potential clinical
significance,” tests should provide evidence of analytical validation and a clinical
rationale for why the biomarker should be included in a panel.?®

Outside of clinical diagnostics, the FDA is also turning its attention to predictive
screening tests offered through DTC channels, such as those marketed by 23andMe.
The FDA recently enabled these types of tests to be marketed directly to consumers
without prior review if test manufacturers undergo a pre-certification process. %’
However, it simultaneously acknowledged that these tests “are not without their
own risks, especially if they provide consumers with incorrect or misleading
information that may be used to make health choices without considering the advice

of a medical professional.”*®

In addition to tests used in clinical contexts, some DxIN participants, including both life and
health insurers, noted concerns about the growing proliferation of DTC tests. Currently, DTC
tests offer only predictive information on an individual’s health risks, and, as per recent FDA
guidance, can only do so for certain diseases.®' For more information, see box above. Some
DxIN participants question the quality and regulation of the DTC space, the potential impact on
medical decision-making for individuals and their providers, and appropriate utilization of
results. Other experts, however, have a rosier view: “/ was surprised to hear that the health
and life insurers present were very concerned about direct-to-consumer offerings. | think that
they are democratizing genomics, educating people, and forcing the field forward in ways that
our collective cultures would resist.”

Appropriate use of genomic information

Many stakeholders are asking how insurers, who are universally in the business of managing
risk, will deal with the incoming glut of genomic information—some of which they may not be
able to access—about their insureds. Many insurers are looking to recent events in Canada,
where legislators passed a sweeping new law to protect consumers and patients against
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discrimination that, in effect, will limit insurers’ ability to price premiums according to patients’
genomic information.*? For more information, see box below.

The challenge of adverse selection: Canada case study

Canada’s Genetic Non-Discrimination Act will prohibit companies, including
insurance companies and excepting health providers and researchers, from
requiring that individuals undergo or disclose the results of genomic testing.*
Parliament’s vote to pass the bill was considered a victory for privacy advocates.
“Taking a test that could help save your life shouldn’t have to be a calculated risk.
Every Canadian deserves these important protections so that we can all live without
fear of our genetic information one day being used against us,” said Marie-Claude
Landry, chief commissioner of the Canadian Human Rights Commission.%*

Critics claim that the law will undermine the ability of insurers to accurately predict
risk, which is the “basis of insurance.”* They say that insurers may be compelled to
increase prices for all policyholders as a consequence.® The Canadian Life and
Health Insurance Association (CLHIA) had a voluntary code that prohibited insurers
from demanding genetic tests of policyholders but did permit insurers to require
that, if testing was done, they could access results for policies above $250,000 (a
threshold that does not apply to 85% of Canadians); however, that voluntary code

did not appease privacy advocates. ¥ The CLHIA believes parts of the law are

unconstitutional and may challenge it in court.® In the meantime, some
practitioners believe that the new law is encouraging more patients to get tested.*”
The law’s long-term impact on pricing and other aspects remains to be seen.

DxIN participants discussed how the regulatory environment in the United States and
elsewhere could evolve to protect and balance the interests of both patients and the
insurance industry. In the United States, the Genetic Information Nondiscrimination Act of
2008 protects people from genetic discrimination by health insurers and employers.* Life
insurers, however, are not covered under the law. Some participants noted that when patients
who were considering genomic sequencing were informed about these facts, their hesitations
about sequencing became more acute. They feared that genomic information captured now
could negatively impact life insurance policies they might obtain later.

Many DxIN participants appreciated, however, that understanding individual risks is the very
essence of the insurance business model. One said, “We think of discrimination as a negative,
but discrimination divides people into the appropriate risk pool and has them pay for what
pool they're in.” An industry representative emphasized that all too often “people forget about
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the other pool/™—those policyholders that may face higher prices if insurers are not able to
adequately understand and manage risk across their insureds.

Some noted that there are already solutions in play. In the United Kingdom, the insurance
industry has voluntarily agreed not to consider predictive genetic information when offering
policies, with the exception of Huntington’s disease, which is highly genetically predictable
and typically leads to premature death, for policies above £500,000.* Such an approach could
work elsewhere, given that, as one expert noted, “the number of genetic tests that make a big
difference—such as Huntington’s—is small.”

Many called for shared agreements and thoughtful discussions between the industry in the
United States and other stakeholders. Better dialogue and collaboration could pave the way
for considering a voluntary model like the United Kingdom’s and help avoid the scenario that
played out in Canada, where, as one participant noted, “lack of shared agreement led to bad
legisiation.” That legislation, in the view of some participants, could undermine insurers’ ability
to adequately predict risk and, as a result, push them to raise premiums for all policyholders.

Furthermore, DxIN participants described how some in the industry are seeking to use
genomics proactively as part of a “virtuous cycle” of services offered to their policyholders
under a “life assurance”approach. In this model, life insurers would work with policyholders to
use genomic information to enable behavior change and individualize risk management
strategies.

Conclusions and recommended areas of focus

As utilization of genomics expands, greater multistakeholder collaboration will help ensure
meaningful, appropriate, and sustainable use of genomic information. DxIN participants
identified several areas in which improvements could be made to support an enabling
environment for genomics and which may benefit from a multistakeholder approach. These
are as follows:

Understanding effective and appropriate use of genomics in the clinic

Harmonizing and clarifying payer standards for clinical utility

Participants want to better understand how payers view, assess, and use the existing evidence
base for making reimbursement decisions and how these differ across payers. Currently, many
labs are doing “lots of promoting, not investing.” Clarified views from payers would help labs
build better evidence earlier in their product development processes. One participant said,
“We want to think more about clinical and economic utility premarket.” Opportunities to obtain
feedback from payers before tests are approved, cleared, or marketed would help developers
with planning and budgeting for evidence generation.
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Designing and implementing flexible reimbursement pathways

Participants are eager to better understand how US payers could meaningfully implement CED
and/or other flexible pathways for reimbursement. Understanding practical, clear criteria and
mechanisms for reversing a test’s coverage—cited by many as a significant challenge to
overcome—could be a place to start and may benefit from inputs from a variety of
stakeholders.

Advancing new frameworks for clinical utility studies

Some participants proposed that one way to help prove clinical utility would be for
stakeholders to identify diseases or health conditions with high unmet need that genomics
might help solve. One participant noted that the current “fest-first approach to clinical utility is
backwards.” Stakeholders would have to further consider appropriate structures and
resources for refining and implementing a needs-based framework.

Better assessment of the economic impact of sequencing

Some participants called for more studies and projects that better track patient outcomes and
help researchers, payers, and others understand the costs and benefits of genomic
sequencing, especially when compared with current standards of care. Participants also called
for more partnerships between academia, payers, and industry on studies that look beyond
individual sites to obtain a macro-level assessment of the economics of genomics. Sharing
research and lessons from across the United States, the United Kingdom, and other countries
can help accelerate collective learning on the above topics. One participant noted, “People
are really, really keen to get more evidence on the economics. But we need to collaborate
more, not just grouped across the US, but collaborate across the pond.”

Breaking down data siloes

While all participants agreed that better sharing, integration, and interoperability of data from
labs, medical records, and other sources was sorely needed, several recognized the myriad
challenges in solving this complex problem. One stakeholder said, “/'m daunted by the number
of large data streams that are out there. It seems relatively unlikely that there’s going to be a
lot of communication across these data streams in the intermediate term.” Others suggested
stopgap approaches that could encourage data sharing in specific contexts to help advance
genomics research. These include the following:

o Academia—industry partnerships. Many labs and industry players are reluctant to share
proprietary data given its importance to their commercial business models. To overcome
this challenge, one participant suggested that industry could lend its data to academics for
the exclusive purposes of research and publication: “/industry needs to work with other
stakeholders, particularly academics, in terms of publishing. That could take care of the
data-sharing issue because industry’s holding the data. They don’t have to give the data to
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other people, but if they'll work with other people and together they analyze and publish
the results, it’s the best of both worlds.”

¢ New incentives and investment to accelerate the progress of ClinGen and ClinVar. Some
participants believe that providing incentives to labs to share data with public databases
like ClinGen and ClinVar could accelerate progress in understanding the genome. In doing
so, labs could add significant value to the field of genomics more broadly. Health insurers
could play a role by not reimbursing labs that do not share data. Furthermore, more
investment could allow these programs to more rapidly curate information and automate
data comparisons and analysis across labs.

Exploring genomics’ application beyond the clinic

Laying the groundwork for a balanced approach to risk classification

Some believe that a focused effort addressing individuals’ fears about discrimination by
insurers, especially the life insurance industry, may be beneficial. Such an effort could deal
directly with individuals who are considering genomic sequencing, especially through DTC
channels. It could also explore voluntary industry models such as the one being implemented
in the United Kingdom. One participant explained, “My biggest concern is that | think there are
a lot of people that could potentially benefit from the information that are scared of it because
of insurance. Could we do some pilot projects with life insurance companies to see if we can
figure out how to help the public understand that we have to work on this together?”

Fostering learning between life and health insurers

Several participants valued having life and health insurers come together to jointly assess how
the democratization of genomics will affect their industry. One life reinsurer said, “/ wanted to
have a better understanding as an introduction to who the key players are and what the key
issues are from the health perspective. | came away seeing a shift toward evidence- and
outcome-based approaches. And that’s the first step in terms of how we [as life and reinsurers]
can contribute to and complement what others are doing.”Life and health insurers may benefit
by considering the emergence of the DTC testing space together, given that it is a common
concern for some of them.

Finally, participants considered how the DxIN, as a unique cross-section of stakeholders with a
vested interest in genomics, could be a platform to help meet the above challenges and bring
momentum to the proposed ideas. Some participants recommended that the DxIN consider a
more international scope—bringing in perspectives from Asia, for example—and include more
provider and patient perspectives. They acknowledged that forums such as the DxIN reflect
strong good will across parties that do not engage with one another or, in some cases, may
have competitive or directly opposing views. One participant noted, “/’'m most encouraged by
the positive comments about the partnerships because | think partnerships, public-private,
between different groups, will truly be the way forward and probably the only way forward.”
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Moving forward, the DxIN aims to advance the shared interests across stakeholders
represented at the December launch meeting and beyond. One participant said, “We need to
think about a prioritized list of next steps and areas to work on. | don’t just mean alone—I/ mean
groups of us, where there’s shared interest. My mindset is: where do we take this?”In this
spirit, the DxIN looks forward to making progress and helping to realize the promise of
genomics to deliver the right treatment to the right patient at the right time.
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