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DIRECT-TO-CONSUMER GENETIC TESTING
AND THE CONSEQUENCES TO THE PUBLIC
HEALTH

THURSDAY, JUNE 22, 2010

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 9:34 a.m., in Room
2123, Rayburn House Office Building, Hon. Bart Stupak [chairman
of the subcommittee] presiding.

Present: Representatives Stupak, DeGette, Christensen, Waxman
(ex officio), Burgess, Gingrey, Griffith, and Latta.

Staff Present: Phil Barnett, Staff Director; Bruce Wolpe, Senior
Advisor; Stephen Cha, Professional Staff Member; Eric Flamm,
FDA Detailee; Dave Leviss, Chief Oversight Counsel; Meredith
Fuchs, Chief Investigative Counsel; Tiffany Benjamin, Counsel,
Erika Smith, Professional Staff Member; Ali Neubauer, Special As-
sistant; Derrick Franklin, HHS Detailee; Karen Lightfoot, Commu-
nications Director, Senior Policy Advisor; Elizabeth Letter, Special
Assistant; Alan Slobodin, Minority Counsel; Melissa Bartlet, Minor-
ity Counsel; Robert Frisbee, Minority Detailee; and Garrett
Golding, Minority Legislative Analyst.

OPENING STATEMENT OF HON. BART STUPAK, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF MICHIGAN

Mr. STUPAK. This meeting will come to order.

Today we have a hearing entitled, “Direct-to-Consumer Genetic
Testing and the Consequences to the Public Health.”

The chairman, ranking member, and chairman emeritus will be
recognized for a 5-minute opening statement. Other members of
the subcommittee will be recognized for a 3-minute opening state-
ment. I will begin.

“Genetic testing can effect how well some drugs work for you or
whether they work at all.” “Learn if you have a propensity for obe-
sity, cancers, diabetes, and more.” These are some of the claims
featured on the Web sites of two of the direct-to-consumer genetic
testing companies we are examining in today’s hearing. These com-
panies and their competitors make enticing claims about what this
promising new field of research can offer the American consumer.

I am sure that many people would want to know if they have a
higher risk of being diagnosed with colon cancer or if your body is
likely to react poorly to a drug that treats heart disease. With the

o))



2

decoding of the human genome, medical science opened up the pos-
sibility of detecting people’s predisposition to disease, establishing
a better understanding of family ancestry, and the developing
drugs that are designed to treat genetic conditions.

Some companies are now marketing personalized genetic tests,
claiming they have the ability to provide extensive information
about their health with the simple swab of their cheek. These com-
panies tell consumers that greater genetic testing can predict
whether they are more likely to develop diseases such as breast
cancer, diabetes, cystic fibrosis, celiac disease, and heart disease.
The companies state that genetic tests also inform consumers of
how they are likely to react to prescription drugs taken to treat
HIV or high blood pressure.

But how accurate are these companies’ analysis of direct-to-con-
sumer genetic tests? Sending the consumer the results of genetic
tests without counseling or medical advice may cause more harm
than good for some consumers. How accurate is the health informa-
tion? How do companies explain differences in their analyses? Is
there sufficient government oversight of the practices of direct-to-
consumer genetic testing manufacturers? Today we will seek an-
swers to these questions as we examine direct-to-consumer genetic
testing kits and their potential implications for public health.

A 2008 article in the Journal of the American Medical Associa-
tion entitled, “Risks and Benefits of Direct-to-Consumer Genetic
Testing Remain Unclear,” claims that, and I quote, “Companies
cannot demonstrate causation, and many of the markers being
used by the testing companies have not been validated by other
groups or by studies that the molecular mechanism by which these
genes might lead to disease,” end of quote.

Yet, this subcommittee has learned that some direct-to-consumer
genetic testing companies are advising their customers that, based
on genetic data, their body is likely to react favorably or unfavor-
ably to certain medications.

For example, we discovered internal company documents dem-
onstrating that one company informed consumers based on their
genetic markers that they are likely to have a low risk of side ef-
fects should they use a certain cancer drug, irinotecan, a drug com-
monly used to treat colorectal and other cancers. The document
goes on to say that, because of the low risk of a bad drug reaction
to the drug, if a person is treated for cancer, the medical team may
want to prescribe this cancer-fighting drug.

Today’s hearing continues previous inquiries within the Sub-
committee on Oversight and Investigation of genetic testing issues.
In March 2009, Chairman Waxman and I joined Ranking Member
Barton and subcommittee Ranking Member Walden in a request to
the Government Accountability Office to investigate concerns that
the genetic testing market appears to have expanded rapidly and
consumer fraud in this area is on the rise. Our letter requested the
GAO direct its Forensic Audit and Special Investigations Unit to
perform proactive testing of the actual products currently marketed
by several companies and of the advertising methods used to sell
these products to consumers. I thank the chairman and my col-
leagues for working together on this important bipartisan inquiry.
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During the course of our investigation, GAO found that some di-
rect-to-consumer genetic testing companies provide misleading re-
sults from genetic testing kits. GAO concluded that risk predictions
often conflicted with the donors’ factual illnesses and family med-
ical histories. For example, one of the donors in the GAO investiga-
tion had a pacemaker implanted 14 years ago to treat an irregular
heartbeat, but his genetic test came back stating that he was at de-
creased risk for developing a heart condition.

When GAO consulted with medical and genetic experts, they
were told that the direct-to-consumer tests are not diagnostic. As
a result, the medical predictions based on genetic test results defy
actual medical histories. What is less clear is whether the compa-
nies are accurate in describing test results to their customers.

Today, Mr. Gregory Kutz, managing director, Forensic Audits
and Special Investigation, with the Government Accountability Of-
fice, will be informing the subcommittee of their findings. Mr.
Kutz’s team conducted the investigation into five direct-to-con-
sumer genetic testing companies.

Joining Mr. Kutz is Dr. Jeff Shuren, director of the Center for
Device and Radiological Health with the Food and Drug Adminis-
tration. FDA represents the Federal agency responsible for the reg-
ulation of these direct-to-consumer genetic tests.

We will also be hearing from direct-to-consumer genetic testing
companies. I look forward to hearing from these companies about
the quality of the products and services they offer and the steps
they take to protect the American consumer.

Joining the manufacturers is Dr. James T. Evans, a professor
and director of genetics and medicine at the University of North
Carolina at Chapel Hill. Dr. Evans is an advisor to the U.S. Sec-
retary of Health and Human Services on the subject of genetics,
health, and society. Dr. Evans currently serves as the editor-in-
chief of Genetics in Medicine, the official journal of the American
College of Medical Genetics.

I want to thank our witnesses for their cooperation in appearing
before us today. I look forward to their testimony and to learning
more about the promises and risks in this exciting new field.

[The prepared statement of Mr. Stupak follows:]
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Opening Statement
Rep. Bart Stupak, Chairman
Committee on Energy and Commerce
Subcommittee on Oversight and Investigations
“Direct-To-Consumer Genetic Testing and the Consequences to the
Public Health”
July 22, 2010

“Genetics can affect how well some drugs work for you—or
whether they will

work at all.”

“Learn if you have a propensity for obesity, cancers, diabetes, and

3

more.’

These are some of the claims featured on the websites of two of the
direct-to-consumer genetic testing companies we are examining in

today’s hearing.

These companies, and their competitors, make enticing claims
about what this promising new field of research can offer the
American consumer. 1’m sure that many people would want to
know if they have a higher risk of being diagnosed with colon
cancer or if their body is likely to react poorly to a drug that treats

heart disease?
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With the decoding of the human genome, medical science opened
up the possibility of detecting people’s pre-disposition to disease,
establishing a better understanding of family ancestry, and
developing drugs that are designed to treat genetic conditions.
Some companies are now marketing personalized genetic tests
claiming they have the ability to provide extensive information
about their health with a simple swab of their cheek. These
companies tell consumers that genetic testing can predict whether
they are more likely to develop diseases such as breast cancer,
diabetes, cystic fibrosis, celiac disease and heart disease. The
companies state that genetic tests also inform consumers how they
are likely to react to prescription drugs taken to treat HIV

medication or high blood pressure.

But how accurate are the companies’ analyses of direct-to-
consumer genetic tests? By sending the customer the results of
genetic tests without counseling or medical advice may cause more
harm than good for some consumers? How accurate is the health
information? How do companies explain differences in their
analyses? Is there sufficient government oversight of the practices

of direct-to-consumer genetic testing manufacturers?
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Today we will seek answers to these questions as we examine
direct-to-consumer genetic testing kits and their potential

implications for public health.

A 2008 article in the Journal of the American Medical Association
entitled Risk and Benefits of Direct-To-Consumer Genetic Testing
Remains Unclear, claims these “companies cannot demonstrate
causation, and many of the markers being used by the testing
companies have not been validated by other groups or by studies
that the molecular mechanism by which these genes might lead to

disease.”

Yet the Subcommittee has learned that some direct-to-consumer
genetic testing companies are advising customers that, based on
genetic data, their body is likely to react favorably or unfavorably
to certain medications. For example, we discovered internal
company documents demonstrating that one company informed
customers, based on their genetic markers, that they are likely to
have a low risk of serious side effects should they use irinotecan [i-
ren-no-tec-an]- a drug commonly used to treat colorectal and other
cancers. The document goes on to say that because of the low risk
of a bad reaction to the drug, if a person is being treated for cancer,

the medical team may want to prescribe irinotecan.
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Today’s hearing continues previous inquiries within the
Subcommittee on Oversight and Investigations on genetic testing
issues. In March 2009, Chairman Waxman and I joined Ranking
Member Barton and Subcommittee Ranking Member Walden in a
request to the Government Accountability Office (GAO) to
investigate concerns that “the genetic testing market appears to
have expanded rapidly and consumer fraud in this area is on the
rise.” Our letter requested that GAO direct its Forensic Audit and
Special Investigations Unit to “perform proactive testing of the
actual products currently marketed by several companies and of
the advertising methods used to sell these products to consumers.”
I thank the Chairman and my colleagues on the other side of the

aisle for working together for this important, bipartisan inquiry.

During the course of the investigation, GAO found that some
direct-to-consumer genetic testing companies provided misleading
results from genetic testing kits. GAO concluded that risk
predictions often conflicted with the donors’ factual illnesses and

family medical histories.

For example, one of the donors in the GAO investigation had a

pacemaker implanted 14 years ago to treat an irregular heartbeat
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but his genetic test came back stating that he was at decreased risk
for developing a heart condition. When GAO consulted with
medical and genetics experts, they were told that the direct-to-
consumer tests are not diagnostic. As a result, medical predictions
based on genetic test results defy actual medical histories. What is
less clear is whether the companies are accurate in describing test

results to their customers.

Today, Mr. Gregory Kutz, Managing Director, Forensic Audits and
Special Investigations, with the Government Accountability Office
(GAO) will be informing the Subcommittee of their findings. Mr.
Kutz’s team conducted the investigation into five direct-to-

consumer genetic testing companies.

Joining Mr. Kutz is Dr. Jeff Shuren, Director of Center for Device
and Radiological Health with the Food and Drug Administration
(FDA). FDA represents the federal agency responsible for the

regulation of these direct-to-consumer genetic tests.

We will also be hearing from three direct-to-consumer genetic
testing companies. I look forward to hearing from these
companies about the quality of the products and services they offer

and the steps they take to protect the American consumer.
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Joining the manufacturers is Dr. James P. Evans is a Professor and
Director of Genetics and Medicine at the University of North
Carolina at Chapel Hill. Dr. Evans is an advisor to the U.S.
Secretary of Health and Human Services on the subject of
“Genetics, Health, and Society”. Dr. Evens currently serves as the
Editor-in-Chief of Genetics in Medicine, the official journal of the

American College of Medical Genetics.

[ thank our witnesses for their cooperation and for appearing
before us today. I look forward to your testimony and to learning
more about the promises and risks of this exciting new field.

Thank you.
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Mr. StuPAK. I would also ask unanimous consent that Congress-
woman Louise Slaughter’s statement be made part of my opening
statement, without objection.

[The information was unavailable at the time of printing.]

Mr. STUuPAK. I would next turn to Mr. Burgess for an opening
statement.

OPENING STATEMENT OF HON. MICHAEL C. BURGESS, A
REPRESENTATIVE IN CONGRESS FROM THE STATE OF TEXAS

Mr. BURGESS. I thank the chairman and I thank Chairman Wax-
man for convening this hearing. It is an important topic.

The advancements in genomics, as we have heard in other sub-
committees in the Committee on Energy and Commerce, have been
startling. The Human Genome Project was certainly a long time in
coming but worth the wait, and the excitement it has provided has
proved that point. The discovery of over 1,800 genes linked to dis-
ease is nothing short of remarkable. The promise this research
holds to help those suffering or likely to suffer from diseases and
medical conditions is very real. We cannot overstate the signifi-
cance of these advances, and I have no doubt that genomics will
revolutionize the daily practice of medicine.

However, we also have to be concerned about a rush to commer-
cialization. It is imperative that the information consumers receive
is reliable and accurate. As an obstetrician/gynecologist, I'm dis-
turbed by a recent Washington Post article where the Food and
Drug Administration asserts that patients may have had surgery,
irreversible surgery, based on questionable results of genetic tests
for a certain type of cancer. Consumers should have access to infor-
mation, but it must be reliable and accurate. No one should be re-
quired to make an irreversible health decision, such as a surgical
procedure, based on unsettled or evolving science.

Findings from the Government Accountability Office’s undercover
work with genetic testing companies raises these very concerns.
The GAQ’s secret shoppers or fictitious consumers received disease
risk predictions that varied greatly across the different companies.
One person was deemed at below-average, average, and above-aver-
age risk for prostate cancer and hypertension from four different
companies. And in this sort of testing, you don’t get to pick the best
two out of three.

Overall, the GAO found 68 percent of the time the donor DNA
samples resulted in different risk predictions for the same disease.
This lack of consistency may indicate the state of the science, but
it also begs the question: How can consumers know their true risk?

Furthermore, it is very difficult that companies promise impos-
sible results, tell consumers that they will definitely get cancer, or
inappropriately claim celebrity endorsement. One company coun-
seled a patient that the above-average risk prediction for breast
cancer meant that she was, quote, “in the high risk of pretty much
getting,” closed quote, the disease.

The examples by the Food and Drug Administration and the
Government Accountability Office show that there is cause for con-
cern about these tests. I'm a proponent of personalized medicine,
but I fear that these practices might confuse the potential for these
tests to be of benefit in the future. Genetic testing will not realize
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its potential if the components are unreliable or, worse, if fraudu-
lent information is pushed.

Apparently, a director of research and development at Pathway
Genomics agrees. In a March 17, 2010, e-mail to her colleague re-
garding weight management genetic testing for contestants of the
popular television show “The Biggest Loser,” she raises concerns
about the ability to distinguish the real science from the hot topics
that are generally not validated science or to meet any criteria for
strength of genetic association.

On March 18, her colleague responds that she, too, has on many
occasions tried to raise the scientific red flag in meetings. If the
people doing the research at these companies question the tests’ re-
liability, then there are certainly going to be issues for the con-
sumer.

One might argue that greater Food and Drug Administration
regulation of the results is needed, and I believe we must ask, are
the kits themselves properly regulated? The Food and Drug Admin-
istration recently sent letters to commercial genetic testing compa-
nies asserting regulatory authority over their products. Also, the
FDA convened a public meeting to look at the broader issues of reg-
ulating the developed tests. I do want to hear from the Food and
Drug Administration about their plans.

But a more basic question for the FDA is, is the science sound
enough to support this market? Can the Food and Drug Adminis-
tration police genetic tests with a science that is so new and so rap-
idly changing? If people become uncertain as to the reliability of
the results of genetic testing because that reflects the infancy of
the science, then medicine may never reap the benefits that this
science holds.

Finally, and to the Food and Drug Administration, the science
may not be there yet—and I would stress the “yet”—but it will be,
so you must be ready. Needed tests and cures should not be denied
down the road because our Federal agency, the Food and Drug Ad-
ministration, has not yet figured out how to adapt to the science.

Ponder this: How will the FDA regulate personalized pharma-
ceutical and biologic products? How do you do randomized clinical
trials on personalized therapies, on therapies that are developed for
a single patient? The future may not be here yet, but it is right
over the horizon.

Thank you, Mr. Chairman, for holding this hearing. And I will
yield back the balance of my time.

[The prepared statement of Mr. Burgess follows:]
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Opening Statement of the Honorable Michael C. Burgess
Subcommittee on Oversight and Investigations
Hearing on
“The OQutbreak of Salmonella in Eggs”

September 22, 2010

Thank you, Chairman Stupak for convening this important hearing.
Once again we find ourselves in the middle of a food-borne illness
outbreak, this time involving the safety of a food item that we frequently
buy, eat and serve to our families: eggs.

Just this morning I viewed pictures taken by the Food and Drug
Administration (FDA) at both company’s egg production facilities
during their inspections. These photos document some extremely
unsanitary and unsightly conditions, including; a pile of chicken manure
that has pushed open a doorway and is leaking outside of a laying house,
dead flies covering belts that are too numerous to count, dozens of
rodent holes, structural damage to buildings, and chicken carcasses.
These companies must be able to account for and respond to these
photos and I am anxious to ask FDA if the public should take comfort in
the fact that these observations are not normal or if the public would be
disturbed to find similar observations at other egg production facilities. I
wonder if FDA will be able to answer this question considering they
have not inspected any other egg production facility besides these two in

the last five years.
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To date, the Centers for Disease Control (CDC) has reported that
over 1,500 illnesses are likely to be associated with this outbreak of
Salmonella Enteriditis (SE) in eggs. I want to thank our first panel of
witnesses, both victims of this outbreak, for appearing today to share
your stories.

This outbreak of salmonella in eggs is unique in that the
salmonella contamination was not from the outside or shell of the egg,
but from the inside of the egg. Test results indicate the laying hens
themselves were infected with salmonella and the hens passed the
contamination through to the inside of their eggs.

One very important fact about this investigation, and perhaps an
indication that this hearing is being held prematurely, is that the ultimate
source of the salmonella contamination is NOT yet certain. Concerns
about the feed given to the pullets and the unsanitary conditions at the
suspect farms have been raised. 1 hope that the testimony provided today
will move us closer to understanding the original source of
contamination and how to prevent it from happening again.

By early August, the epidemiological and trace-back investigations
completed by the CDC, the FDA, and the state partners indicated a
common source of contamination in shell eggs from a single firm owned
by the DeCoster family called Wright County Egg in Galt, Iowa. On
August 13, Wright County Egg issued a voluntary recall of
approximately 380 million eggs, and on August 19, Hillandale Farms of
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Iowa owned by Mr. Orlando Bethel issued a voluntary recall of eggs
after being suspected as a potential source of contamination, bringing the
total number of recalled eggs to over 500 million.

Responsible corporate actors are crucial in maintaining a safe and
reliable food industry. Companies must observe good manufacturing and
agricultural practices, identify and rectify weaknesses in their safety
systems, and respond quickly in a time of crisis. The documents and
subsequent photographs obtained by this committee raise serious
questions whether both of these companies were consistently
maintaining good manufacturing and agricultural practices and striving
to strengthen their food safety systems and plans.

Of particular interest are documents that show test results
completed by the Veterinary Diagnostic Laboratory at Iowa State
University on behalf of DeCoster Farms from 2008-2010. Tests were run
for salmonella, avian influenza, and typhoid, among other things. The
occurrence of salmonella positive environmental samples is frequent,
illustrated by one battery of tests completed in May, 2010 where 72
environmental sponges were tested for salmonella and only 8 were
negative.

Experts who spoke to my staff have indicated that environmental
samples that turn up positive for salmonella may be expected on a farm
and do not necessarily indicate that the food end-product, in this case the

egg, is contaminated. I want to know if these findings warrant cause for
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alarm and become troublesome if positive results become a pattern and
are not rectified. I want to ask the DeCosters about these tests, ask what
the company gleaned from this information and what action was taken in
response to prevent salmonella from contaminating the finished product.

I also want to ask Hillandale about what kinds of tests they were
conducting for salmonella prior to this outbreak and find out if this type
of testing was or is commonplace in the industry.

Other documents obtained by the Committee include numerous
Pre-Operative Sanitation Reports completed by the U.S. Department of
Agriculture Marketing Services Inspectors show daily non-compliance
with HACCP plans, unsatisfactory sanitary conditions, and an array of
other observations at Wright County Egg over a four year period. [
would like Mr. DeCoster to comment on and explain these records.

Although FDA told my staff that eggs have historically been
considered a “high-risk” food product, FDA did not inspect these egg
facilities prior to this outbreak. During the inspections discussed in the
FDA Form 483, FDA investigators noted that each company failed to
fully implement and follow procedures in their salmonella enteritidis
prevention plans, and now we have pictures to document these findings.

Tests conducted in late August by FDA investigators at Wright
County Egg were positive for the same and other strains of salmonella.
These samples were taken from manure pits, walkways, chicken feed,

and other surfaces. I want an up-to-date report from the companies and
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FDA explaining where the exact matches of SE to the outbreak strain
that caused human illness were found and how the companies and the
FDA interpret these results.

It is important for the FDA as well as the industry to work
cooperatively internally, with other federal agencies, and with state
health and agriculture departments to reduce the number of, and help
prevent, food-borne illnesses and contamination before tainted products
enter the markets. A new Egg Rule became effective this July that
addresses several of the concerns associated with the eggs involved in
this outbreak and recall. However, it took FDA over ten years to act on
this issue, illustrating the continued systematic, problematic, and
bureaucratic weaknesses that plague this agency. The future FDA should
not be a reactive body dictated by the events of yesterday, but rather an
effective and efficient proactive agency preventing the emergencies of
tomorrow.

Mr. Chairman I support you in conducting this investigation and
holding this hearing, but I have to express my concern that this hearing
has not been conducted in the most bi-partisan or useful manner. As my
letter to you from September gth states, I think that the most senior
person from FDA, the CEO of FDA, the Commissioner of FDA, Dr.
Margaret Hamburg should be here to offer the agency’s official
testimony. She and the Obama Administration have repeatedly stated

publicly that increasing food safety and the resources of the FDA is a top

(%4
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priority, must be taken seriously and must be quickly addressed. In the
110" Congress, then FDA Commissioner Andrew Von Eschenbach
appeared before this sub-committee more than four times, and offered
testimony at a July 17, 2007 Food Safety hearing. Yet, not once has the
current Commissioner come before this Committee to deliver the
Agency’s and the Administration’s testimony and answer our questions.

Also, the Majority declined to invite a representative from USDA
to testify even though the Committee sent a document request to the
agency, held a briefing with the agency, and received thousands of pages
of relevant information concerning their role in the regulation of these
farms and this outbreak. My Committee staff obtained and reviewed
relevant and revealing USDA documents, including USDA Shell Egg
Plant System Audit Reports, Pre-Operative Sanitation Reports, and
USDA inspector notes and observations from Wright County Egg and
Hillandale Farms. This hearing would be more productive if a USDA
official were here to answer questions related to these documents,
discuss their role in food safety, and help identify the gaps and problems
with their communication with FDA and other agencies involved in
regulating and increasing food safety.

The ultimate goals of this hearing are the same as the ones from
the first food safety hearing we held in this subcommittee over four
years ago: to examine the facts, determine how to prevent future

outbreaks and illnesses, and improve the safety and quality of the
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American food supply. I supported the food safety legislation this House
passed in 2009 and am eager for the Senate to move on this important

issue. Thank you Mr. Chairman and I look forward to today’s testimony.
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Mr. StuPAK. Thank you, Mr. Burgess.
Mr. Waxman, Chairman Waxman, for an opening statement,
please.

OPENING STATEMENT OF HON. HENRY A. WAXMAN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

Mr. WAXMAN. Thank you very much, Chairman Stupak, for hold-
ing this oversight hearing.

This is an important issue for us to examine, the direct-to-con-
sumer genetic testing. The companies that are offering to do this
recognize there is a heightened interest in the whole idea of unrav-
elling the mysteries contained in people’s own genome and how it
might apply to their personal health. And there has been rapid
progress in the scientific research on human genetics, which makes
all of us very excited.

But we need to look at some of the statements and claims that
are being made to the average consumer when they look at the
Web site of some of the leading direct-to-consumer genetic testing
companies.

Navigenics, one of the companies that we will hear from today,
promises on its Web site that its product offers, quote, “a new look
at a healthier future.” And you can see on the screen their claims.

23andMe, another company testifying today, offers these entice-
ments to the potential consumer of its genetic testing kits: Quote,
“Take charge of your health. Live well at any age,” end quote. “Let
your DNA help you plan for the important things in life.”

Pathway Genomics, the third company testifying today, advises
on its Web site that, quote, “Knowing how your genes may affect
your response to certain drugs may improve the quality of your
life,” end quote.

And deCODEme, a fourth company whose genetic testing kit
GAO reviewed, states on its Web site that, quote, “Your genes are
a roadmap to better health,” end quote.

The problem with these marketing practices is that it is not clear
today whether the exciting scientific developments in human genet-
ics research actually transfer into ways to improve and individ-
ualize medical care. The science informs us that there is no wide-
spread accepted consensus linking genetic markers to many specific
illnesses. While understanding human DNA may someday help us
cure hundreds of serious illnesses, companies need to be careful
that they are not overstating what they have to offer the public.
And if a company is making a claim regarding the consumer’s use
of its products and that person’s health, then the company should
be subject to compliance with all applicable public health laws and
regulations.

Two agencies of the government share jurisdiction over direct-to-
consumer genetic tests. Under the Clinical Laboratory Improve-
ment Act, CLIA, the Centers for Medicare and Medicaid Services,
CMS, regulates the laboratories that conduct the testing but not
the health claims made by genetic testing manufacturers.

The U.S. Food and Drug Administration, FDA, has jurisdiction
over diagnostic tests, which are intended for use in the collection,
preparation, and examination of specimens taken from the human
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body and are considered medical devices. The three companies tes-
tifying today have previously claimed that their products are not
medical devices and, thus, do not require approval from FDA before
they can be sold to consumers.

In May of this year, Walgreens and Pathway Genomics an-
nounced a partnership to sell direct-to-consumer genetic testing
kits to consumers over the counter. In response to this announce-
ment, the FDA sent a letter to Pathway Genomics stating that
these products fell under the oversight of FDA and that the genetic
testing kits had not been approved by the FDA.

Shortly thereafter, FDA sent letters to 23andMe, Navigenics
Health Compass, and deCODE Genetics, stating their products
were medical devices but had not been submitted for premarket re-
view. This week, FDA approached 14 other companies on these
issues.

And FDA is here today to discuss their actions. I applaud FDA’s
efforts to protect the American consumer. I hope we will hear from
the genetic testing companies today that they will cooperate with
FDA’s enforcement efforts.

Our committee has also conducted its own investigation, review-
ing over 450,000 documents. We have uncovered questionable mar-
keting claims, serious quality control and privacy concerns, and
questions about the accuracy of information provided to consumers.

Last year, members of our committee asked the GAO to evaluate
these issues, and GAO is going to report to us today. Three of the
companies the GAO tested have come here to discuss their work,
provide their insights into what the committee and GAO found. I
thank them for their cooperation.

In addition, Dr. James Evans, a practicing physician and expert
in medical genetics, will give us the clinician’s perspective on the
value of the companies’ analysis and the questions they raise.

Thank you, Mr. Chairman. We need to ensure the public is pro-
tected against exaggerated claims, abusive marketing, and prac-
tices that threaten individual health and safety.

[The prepared statement of Mr. Waxman follows:]
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Thank you, Chairman Stupak, for holding this important hearing.

In the past decade, we have witnessed rapid progress in the scientific research of human
genetics. These breakthroughs can make profound contributions to medicine and the
improvement of public health.

As genetic testing technology has become widespread, people naturally want to
understand the mysteries contained in their own genome, and how it applies to their personal
health.

Direct-to-consumer genetic testing companies recognize this heightened interest, as
evidenced by the marketing messages on their websites.

Here are some of the statements the average consumer will find when they look on the
websites of some of the leading direct-to-consumer genetic testing companies:

Navigenics, one of the companies that we will hear from today, promises on its website
that its product offers “A new look at a healthier tuture.”

23andMe, another company testifying today, offers these enticements to the potential
consumer of its genetic testing kits, ““Take charge of your health.” “Live well at any age.” “Let
your DNA help you plan for the important things in life.”

Pathway Genomics, the third company testifying today, advises on its website that
“Knowing how your genes may affect your response to certain drugs may improve the quality of
your life.”

And DeCODE Me, a fourth company whose genetic testing kit the Government
Accountability Office (GAQ) reviewed, states on its website that “Your genes are a road map to
better health.”
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The problem with these marketing practices is that it is not clear today whether the
exciting scientific developments in human genetics research actually transfer into ways to
improve and individualize medical care.

The science informs us that there is no widely accepted consensus linking genetic
markers to specific illnesses.

While understanding human DNA may someday help us cure hundreds of serious
illnesses, companies need to be careful that they are not overstating what they have to offer the
public. And if a company is making a claim regarding the consumer’s use of its products and
that person's health, then the company should be subject to compliance with all applicable public
health laws and regulations.

Two agencies share jurisdiction over direct-to-consumer genetic tests. Under the Clinical
Laboratory Improvement Amendments (CLIA), the Centers for Medicare and Medicaid Services
(CMS) regulates the laboratories that conduct testing, but not the health claims made by genetic
testing manufacturers.

The U.S. Foed and Drug Administration (FDA) has jurisdiction over diagnostic tests,
which are intended for use in the collection, preparation, and examination of specimens taken
from the human body and are considered medical devices. The three companies testifying today
have previously claimed that their products are not medical devices, and thus do not require
approval from FDA before they can be sold to consumers.

In May 2010, Walgreens and Pathway Genomics announced a partnership to sell direct-
to-consumer genetic testing kits to consumers over-the-counter. In response to this
announcement, FDA sent a letter to Pathway Genomics stating that these products fell under the
oversight of FDA, and that the genetic testing kits had not been approved by FDA.

Shortly thereafter, FDA sent letters to 23andMe, NaviGenics Health Compass, and
deCODE Genetics stating their products were medical devices, but had not been submitted for
premarket review. This week, FDA approached 14 other companies on these issues.

FDA is here today to discuss their actions. | applaud FDA’s efforts to protect the
American consumer. | hope we will hear from the genetic testing companies today that they will
cooperate with FDA’s enforcement efforts.

The Committee has also conducted its own investigation, reviewing over 450,000
documents. We have uncovered questionable marketing claims, serious quality control and
privacy concerns, and questions about the accuracy of information provided to consumers.

Last year, the Committee made a bipartisan request to the Government Accountability
Office to evaluate these issues. GAO will report to us today.

Three of the companies that GAO tested have come here to discuss their work and to
provide their insights into what the Committee and GAO have found. I thank them for their
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cooperation. Additionally, Dr. James Evans, a practicing physician and expert in medical
genetics, will give us the clinician’s perspective on the medical value of the companies’ genetic
analyses and the questions they raise.

While genetic research offers great promise to improve human health, we need to ensure
that the public is protected against exaggerated claims, abusive marketing, and practices that
threaten individual health and safety.

I ook forward to today’s hearing for an opportunity to explore these crucial issues.
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Mr. StuPAK. Thank you, Chairman Waxman.

I had asked before Mr. Burgess’s opening statement that Con-
gresswoman Slaughter from the 28th district of New York, that her
statement be made part of my opening statement. Without objec-
tion, that will be the case.

Next we will go to Mr. Griffith for an opening statement, please,
3 minutes.

OPENING STATEMENT OF HON. PARKER GRIFFITH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ALABAMA

Mr. GRIFFITH. Thank you, Mr. Chairman and Ranking Member,
for this opportunity, this hearing investigating direct-to-consumer
genetic testing.

I would also like to thank those witnesses that are here to help
us with this investigation.

Today we will closely examine genetic testing and how effective
the results have been for consumers. It is evident that, as young
as this industry is, there are many things that need to be inves-
tigated. Providing a safe, effective product for the public is, of
course, the main concern that we will look at today. I'm hoping this
discussion today will bring valuable insight into the scientific and
ethical issues surrounding the personal genomics industry.

These tests can provide consumers with the information to moti-
vate them to live healthier lives. The development of the tests can
help individuals identify if they are at risk for particular medical
conditions and seek out specific medical treatments. On the other
hand, if the tests are inaccurate, it can lead to confusion, fear, or
misdiagnosis, and even unnecessary testing and death.

In addition, for the average consumer, the results of these tests
can be too confusing and too complicated for individuals and their
families to deal with. It is vital we prepare consumers with the
background knowledge and tools they need to interpret their own
genetic data in a safe and informed manner.

There have already been evidences of consumer fraud, and we
must make sure that this does not continue.

As a physician for 40 years, I understand how important it is to
provide accurate health care information to individuals so they can
make important medical decisions. We need to ensure that, moving
forward from today, that these companies have this same goal. The
answer may not be to take these tests away from the public use,
as they could be helpful in prevention of disease, but we do need
to drive a discussion today on how to better protect the public.

I might say that the diseases that draw the most attention are
cancer, Alzheimer’s—those we fear the most. If I were to stand up
and pull a snake out of my pocket right now and throw it into this
audience, very few of you would decide whether it was poisonous
or not; everybody would be headed for the door.

No one is more vulnerable to medical fraud than the concerned
individual about a family history or a disease. No one is more sen-
sitive to the mysteries of their bodies and genetic testing. And so
the marketing of this particular aspect of medicine is fraught—
fraught—a minefield of fraud and abuse, pushed by the profit mo-
tive, which we admire, but we do know in medicine it can be a
problem.
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So, with that, I appreciate it very much, Mr. Chairman. Thank
you.

Mr. STUPAK. Thank you, Mr. Griffith.

Ms. DeGette for an opening statement, please.

OPENING STATEMENT OF HON. DIANA DEGETTE, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF COLO-
RADO

Ms. DEGETTE. Thank you very much, Mr. Chairman. I want to
thank you for holding this hearing on a very important and cut-
ting-edge issue.

Ever since the Human Genome Project was completed in 2003,
invigorated scientific interest in genetic analysis and testing has
led to complex breakthroughs and now to a process so streamlined
it can be marketed directly to the individual consumer. So, today,
because of this, we stand at a moral, ethical, and health crossroads,
where a significant examination from regulatory agencies is abso-
lutely critical.

Without a doubt, advances in the field have created opportunities
for consumers to improve their health through the early detection
of certain genetic predispositions. For example, when the tech-
nology warns somebody that they are at risk for diabetes in enough
time to make significant lifestyle changes in the form of diet and
exercise, this helps stave off the onset of the disease. And, in addi-
tion, knowledge of an individual’s unique genetic composition will
allow doctors to give medicine for treatment that they know the
bodies of the patients will not reject.

But as we move forward, we have to do so cautiously. Inter-
twined with the promise of direct-to-consumer genetic testing are
the perils of what can happen when this information is used inap-
propriately.

As a threshold matter, the information provided through direct-
to-consumer genetic testing must remain private. When President
Bush signed GINA, the Genetic Information Nondiscrimination
Act, in 2008—and this committee worked for many years on that
legislation—it was an important step towards ensuring a person’s
genetic composition would not subject them to maltreatment at the
hands of insurance agencies and employers. So, today, faced with
the reality of genetic testing becoming infinitely more available and
more prevalent, it is even more imperative that we make sure that
each and every individual’s privacy is ensured.

Of equal importance to this is that easily identifiable scientific
standards are adopted across the board. Before becoming the direc-
tor of the NIH, Dr. Francis Collins, in researching his book, “The
Language of Life: DNA and the Revolution of Personalized Medi-
cine,” was shocked to find out—and some of you here know this.
When he sent his own genetic sample to the three leading compa-
nies, the results he received in return differed. With the potential
volatility of this information, such inconsistencies are impermis-
sible. So we have to have a recognizable set of standards.

You know, Dr. Collins, what he did when he got these three re-
sults that differed so much, he just went back in and just tested
his own genome because he can do that. The average consumer
cannot conduct independent verification tests.
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And, in addition, they need some help from their doctors to figure
out exactly what these test results mean, what the emotional and
physical burden will be. All of these things are important.

I'm excited about the potential for genetic testing, Mr. Chairman,
but I also think we need to make sure that we have all the protec-
tions available.

Mr. STUPAK. Thanks, Ms. DeGette.

Mr. Latta, opening statement, 3 minutes.

OPENING STATEMENT OF HON. ROBERT E. LATTA, A
REPRESENTATIVE IN CONGRESS FROM THE STATE OF OHIO

Mr. LATTA. Thank you, Mr. Chairman, Ranking Member Bur-
gess. Thank you very much for holding this subcommittee hearing
on direct-to-consumer genetic testing and the consequences to the
public health.

Advances in technology led to incredible discoveries in the field
of genetics and that an individual can take a simple test in order
to find out if he or she is predisposed to certain diseases. Such de-
velopments have many potential applications to consumers, and I
believe that this is an area that is an important step in the direc-
tion of giving individuals more power over their own personal
health decisions.

The rapidly growing field of genetic testing symbolizes the entre-
preneurial spirit and innovation that makes America great. The
possibility of excessive government regulations, which would and
could effectively put an end to an increasing technology, should not
be our goal. Rather, since the field of genetic testing is still devel-
oping, it is important to bring together all the stakeholders to dis-
cuss the ethical and health implications and spur the industry to
address these concerns.

Furthermore, we must examine the privacy implications for indi-
viduals having access to report on their own personal DNA. The po-
tential for fraud and disclosure of personal information necessitates
a close examination of the industry.

Mr. Chairman, again, thank you very much for holding this hear-
ing on direct-to-consumer genetic testing. I look forward to hearing
the testimony today from our witnesses. And I yield back. Thank
you very much.

[The prepared statement of Mr. Latta follows:]
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Congressman Robert E. Latta

The Committee on Energy & Commerce
Subcommittee on Oversight and Investigations
Opening Statement — For the Record
September 22, 2010

MR. CHAIRMAN; RANKING MEMBER BURGESS: Thank you
for holding this subcommittee hearing on the outbreak of Sa/monella in
eggs, as incidences of contaminated food products are a serious concern
for public health. Tam very glad that the two witnesses on our first
panel who were affected by these eggs are on the road to recovery and
are able to be with us today.

This hearing is also of great concern to me because egg production
is critical to my state, Ohio, which is the second-largest egg producing
state in the nation, with 7.1 billion eggs. Many of you have heard me
say that I represent the largest manufacturing district in Ohio, but I also
represent the largest agriculture district in Ohio. Furthermore, my
district is home to one of the top two egg producing counties in the
nation. Ohio’s egg industry produces 465.5 million eggs in my district,

and has an economic impact of 102.4 million dollars.
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Ohio is also one of the ten states with an egg quality assurance program
with the aim to minimizing Salmonelia in eggs.

First of all, I think it is important that we remember that the
purpose of this hearing is to get the facts. While we have the FDA form
483 with general observations about the conditions at the Wright County
Egg and Hillendale Farms operations in Iowa that are being investigated,
we do not yet have the Establishment Inspection Report which will
provide more clear answers. Furthermore, I am disappointed that the
FDA Commissioner is not here to testify, nor is a representative from the
USDA.

We need to get answers and hear what went wrong from these
producers so that the industry learns from this recall. We do not want
the public to lose confidence in our egg producers.

Several of the egg producers in my district are fourth generation
farmers and have been committed to producing a safe, healthy product
for years. If we have over-burdening regulations that are placed out
there, many of these farmers may be forced out of business -

unfortunately, preventing a fifth-generation from being able to farm.
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The safety and security of the nation’s food supply is of utmost
importance to me. Mr. Chairman, thank you for this opportunity, and I
look forward to hearing the testimony from the witnesses on the panel
today. I would also like to submit a document for the record from the

Ohio Poultry Association on egg facts in Ohio.
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Mr. StupAK. Thank you, Mr. Latta.
Ms. Christensen for an opening statement, please.

OPENING STATEMENT OF HON. DONNA M. CHRISTENSEN, A
REPRESENTATIVE IN CONGRESS FROM THE VIRGIN ISLANDS

Ms. CHRISTENSEN. Thank you, Mr. Chairman.

I will admit a bias. As a physician, I was never a fan of direct-
to-consumer advertising. And the direct-to-consumer genetic testing
raises even greater concern and poses even more serious con-
sequences.

Having information regarding one’s health is important. The
more, the better. But having the kind of information genetic testing
could provide without the guidance, the analysis, and the interpre-
tation of a health professional can and apparently has already led
to wrong assumptions and wrong decisions.

So even before seeing the results of the GAO study, I had serious
doubts—doubts about the claims of the testing, about the cost, and
about the diversity of the genetic pool. Clients may be duped into
thinking they could get the genetic analysis by paying the costs of
the tests when, in some cases, that is an additional cost, a higher
cost, that some can’t afford.

The gross underrepresentation of African Americans and other
minorities in clinical trials has impacted the kind of information we
could receive from the kind of genetic testing generally offered. It
is my understanding that, because of this, results may come back
with no information on some of the diseases that cause some of the
major health disparities. And this is after the client has paid for
the information that they don’t get.

I had to be, and I'm sure my colleagues had to be, clear certified
to do simple tests in our office, where I could sit and counsel the
patients myself. Although GAO showed that the information they
receive is generally meaningless, to think that such testing could
be done and reported in such an unregulated manner is appalling.

I commend the FDA for taking this issue on and the sub-
committee for asking for the investigation. And I thank you, Chair-
man Stupak and Ranking Member Burgess, for holding this hear-
ing.
I yield back my time.

Mr. STUPAK. Thank you, Ms. Christensen.
Mr. Gingrey, opening statement, please.

OPENING STATEMENT OF HON. PHIL GINGREY, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF GEORGIA

Mr. GINGREY. Mr. Chairman, thank you.

I came in just in time to hear three of my colleagues give their
opening statements, and they essentially have given two-thirds of
my opening statement. I'm not a bit surprised that I would be in
agreement with Dr. Christensen in regard to this. I mean, obvi-
ously, we all have some real serious concerns about how this infor-
mation is used and what the patient’s understanding of it is.

Genetic tests, indeed, hold great promise for our health care sys-
tem, but the problem with these tests rests squarely on patients
having the necessary information available to use the results effec-
tively. According to the National Cancer Institute’s Web site, pa-
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tients—this is a quote from their Web site—“should be informed,
both verbally and in writing, about the risk of getting tested, as
well as what the tests can and cannot tell you.” That is a quote.
I cannot agree more with these sentiments, as I said, expressed by
my colleagues.

Personal genetic testing kits, on the other hand, are generally
sold to patients through the Internet, as I understand it. These
tests can require that patients send their DNA sample through the
mail and check the results of their test online, hopefully in a secure
manner.

As a provider myself of 31 years, I am very concerned with the
process I just described. I don’t see much opportunity to educate
patients about the strengths and weaknesses of these tests, what
test results can and cannot teach patients, and how these results,
most importantly, should be interpreted. You have a lot of hypo-
chondriacs out there in this country, and we are going to make ma-
niacs out of them, I fear.

Tests such as these, they may offer great insights into our health
status, but the process by which these tests are conducted and ana-
lyzed should include the sound advice of a qualified medical pro-
vider, like Dr. Christensen. Without the benefit of such medical in-
sight, I fear patients may jump to wrong conclusions—indeed, they
may even jump off a building—and create snap medical decisions
simply out of fear or ignorance. Therefore, I believe that patients
should have the benefit of medical advice when considering such
test results.

With that thought in mind, I look forward to the testimony of all
of i)ur witnesses, both panels, in exploring this issue in greater de-
tail.

I've got a few more seconds left. And so quickly—Mr. Chairman,
this might not surprise you—before I yield back, I would be remiss
if I didn’t once more use my opening statement to ask for a con-
gressional hearing on our new CMS administrator, Dr. Berwick.

This committee, Energy and Commerce, Oversight and Investiga-
tion, this subcommittee seems like an appropriate place to ask Dr.
Berwick about his thoughts on health care rationing and whether
it is now the philosophy of our Medicare program, or whether Dr.
Berwick still believes that a humane health care system should
transfer the wealth and resources from the rich to the poor.

These are valid questions, questions for which I want answers,
questions for which my constituents want answers. And I would
like to believe that finding these answers is not a partisan endeav-
or, but one we can accomplish together. It is true that I may not
agree with some of my colleagues on what the substance of those
answers should be, but I think we should all be able to agree that
getting answers to these questions is of utmost importance.

And, Mr. Chairman, with that, I yield back, having used 23 extra
seconds. And I appreciate your indulgence.

Mr. STUPAK. That concludes the opening statements by members
of the subcommittee who are present. So we have our first panel
of witnesses at the table before us.

On our first panel, we have Dr. Jeff Shuren, director of the Cen-
ter for Devices and Radiological Health at the Food and Drug Ad-
ministration; and Mr. Gregory Kutz, managing director of forensic
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%l%fc}its and special investigations at the Government Accountability
ice.

It is the policy of this subcommittee to take all testimony under
oath. Please be advised that you have the right, under the rules of
the House, to be advised by counsel during your testimony. Do ei-
ther of you wish to be represented by counsel?

Both indicated that you do not. Therefore, I'm going to ask you
to please rise, raise your right hand, and take the oath.

[Witnesses sworn. |

Mr. STUPAK. Let the record reflect that the witnesses replied in
the affirmative. They are now under oath.

We will begin with opening statements by our witnesses.

And, Dr. Shuren, we will start with you, please, sir.

Doctor, I'm sorry. I guess they want Mr. Kutz to go first.

Greg, do you want to go first then?

Mr. KuTz. Sure.

Mr. STUPAK. Sorry about that, Doctor.

Dr. SHUREN. Mr. Chairman, I am not going anywhere.

Mr. STUPAK. Go ahead.

TESTIMONY OF GREGORY KUTZ, MANAGING DIRECTOR, FO-
RENSIC AUDITS AND SPECIAL INVESTIGATIONS, GOVERN-
MENT ACCOUNTABILITY OFFICE; JEFFREY SHUREN, M.D,,
DIRECTOR, CENTER FOR DEVICES AND RADIOLOGICAL
HEALTH, U.S. FOOD AND DRUG ADMINISTRATION

TESTIMONY OF GREGORY KUTZ

Mr. KuTrz. Mr. Chairman and members of the subcommittee,
thank you for the opportunity to discuss genetic testing. Today’s
testimony highlights the results of our investigation into genetic
testing products sold directly to consumers.

My testimony has two parts. First, I will discuss what we did,
and, second, I will discuss what we found. Also, at the end of my
presentation, I will play audio excerpts from several of our under-
cover calls of genetic testing companies.

First, we investigated four companies that have been touted as
some of the most reputable in the industry. These companies claim
that their tests will analyze DNA and provide genetic risk pre-
dictions for conditions such as cancer and Alzheimer’s disease.
They claim that the results of these tests can be used by consumers
to help prevent them from getting these diseases.

To test the legitimacy of these claims, we purchased 10 tests
from each of these four companies. The cost of these tests range
from $300 to $1,000 each. For each of our five volunteer donors, we
sent two DNA samples to each company. One of these samples
used factual information, while the other used fictitious informa-
tion, about our age and ethnicity. We used bogus identities for all
five of our donors.

We compared the risk predictions that we received for each donor
for 15 diseases and made undercover calls to these companies to
discuss our results. We consulted with several recognized experts
in the field of genetics during all phases of this investigation.

We also conducted interviews with each of the four companies.
Separate from these 40 tests, we made undercover calls to 15 com-
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panies, including these four, and asked them about their test reli-
ability, privacy policies, and their sales of nutritional supplements.

Now that I have set up what we did, let me go to our second
point, our key findings.

First, all five donors received conflicting results. Assuming these
tests are credible, one would expect that the same DNA would re-
ceive the same predictions. Not so: 68 percent of the time, our do-
nors received different predictions for the same disease.

For example, as shown on the monitor, Donor No. 3 was at the
same time at below-average, average, and above-average risk for
prostate cancer, high blood pressure, and Type 1 diabetes. By the
way, Donor No. 3 is me. So, Mr. Chairman, as a consumer, which
of these predictions should I believe? Dr. Burgess advised me to be
optimistic and to believe Company No. 2. However, what I really
believe, as do our experts, is that these results show that these
tests are not ready for prime time.

We also received disease predictions that conflicted with our do-
nors’ actual medical history. For example, as mentioned, I have in
my hand—and for those who can’t see, the monitor shows—the ac-
tual pacemaker one of our donors recently had replaced. This pace-
maker controlled this donor’s atrial fibrillation, or irregular heart-
beat, for the last 13 years. However, according to two of these four
companies, this donor is at below-average risk for developing atrial
fibrillation. So, as we’ve talked here, is this science or is this art?

We also identified, as mentioned, deceptive and fraudulent mar-
keting practices related to genetic testing. For example, I have in
my hand a bag of nutritional supplements that are supposedly cus-
tomized to my specific DNA. According to the sales representative,
these supplements can treat or prevent arthritis. They can also re-
place prescription medications for high blood pressure and high
cholesterol. Sounds great. The problem is that these supplements
are illegally being marketed as a drug without the required FDA
approval.

One company claimed, as mentioned, that Lance Armstrong and
Michael Phelps used or endorsed their supplements. According to
representatives for Mr. Phelps and Mr. Armstrong, they have noth-
ing to do with these supplements.

Two companies claim to have a DNA test that will predict which
sports children will excel at. And, finally, two companies told our
fictitious consumer that she could secretly test her fiance’s DNA
and surprise him with the results. This secret testing is illegal in
33 States.

In conclusion, our investigation shows that the test results that
we received, as all of you have mentioned, are misleading and, in
many cases, not of much value to consumers. This is particularly
relevant today, as companies are attempting to market these tests
in retail stores across the country.

These results should not detract from the great promise of ge-
netic testing and the progress made. However, consumers need to
know that, today, genetic testing for certain diseases appears to be
more of an art than a science.

As I mentioned, we will now play audio excerpts from some of
our undercover calls to genetic testing companies, and you will see
the transcription of the conversations on the monitors as you listen.
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[Audio clips played.]

Mr. KuTrz. Mr. Chairman, that ends my statement. I look forward
to your questions.

[The prepared statement of Mr. Kutz follows:]
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DIRECT-TO-CONSUMER GENETIC TESTS

Misleading Test Resuits Are Further Compilicated by
Deceptive Marketing and Other Questionable
Practices

What GAO Found

GAO’s fictitious consumers received test resuits that are misleading and of
little or no practical use. For example, GAO's donors often received disease
risk predictions that varied across the four companies, indicating that
identical DNA samples yield contradictory results. As shown below, one
donor was told that he was at below-average, average, and above-average risk
for prostate cancer and hypertension.

Contradictory Risk Predictions for Prostate Cancer and Hypertension

Gender  Age  Condition Companyi  Company2  Company3  Companyd
(Gf Mate 48 Prastate cancer  Average Average Below average  Above average
| Hypertension Average Below average  Above average  Not tested

Saurce: GAQ.

(AO's donors also received DNA-based disease predictions that conflicted with
their actual medical conditions—one donor who had a pacemaker implanted 13
years ago to treat an irregular heartbeat was told that he was at decreased risk for
developing such a condition. Also, none of the companies could provide GAO's
fictitious African American and Asian donors with complete test results, but did
not explicitly disclose this limitation prior to purchase, Further, follow-up
consultations offered by three of the companies failed to provide the expert
advice that the companies promised. In post-test interviews with GAQ, each of
the comparnies claimed that its results were more accurate than the others’,
Although the experts GAO spoke with believe that these tests show promise for
the future, they agreed that consumers should not rely on any of the results af this.
time. As one expert said, “the fact that different companies, using the same
samples, predict different directions of risk is telling and is iraportant. It shows
that we are nowhere near really being able to interpret {such tests].”

GAO also found 10 egregious examples of deceptive marketing, including
claims made by four companies that a consumer's DNA could be used to
create personalized supplement to cure diseases. Two of these companies
further stated that their supplements could “repair damaged DNA" or cure
disease, even though experts confirmed there is no scientific basis for such
claims. One company representative even fraudulently used endorsements
from high-profile athletes to convince GAO’s fictitious consumer to purchase
such supplements. Two other corpanies asserted that they could predict in
which sports children would excel based on DNA analysis, claims that an
expert characterized as “complete garbage.” Further, two companies told
GAO's fictitious consumer that she could secretly fest her fiancé’s DNA to
“surprise” him with test results—though this practice is restricted in 33 states.
Perhaps most disturbing, one company told a donor that an above average
risk prediction for breast cancer meant she was “in the high risk of pretty
much getting” the disease, a statement that experts found to be “horrifying”
because it implies the test is diagnostic. To hear clips of undercover contacts,
see http/www.gao.gov/products/GAO-10-847T. GAO has referred all the
companies it investigated to the Food and Drug Administration and Federal
Trade Cormamission for appropriate action,

United States Government Accountability Office
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Mr. Chairman and Members of the Subcommittee:

Thank you for the opportunity to discuss our follow-up investigation of
genetic tests sold directly to consumers via the Internet. Using kits at
home, consumers situply swab their cheeks or collect saliva and send
these DNA samples back to a corapany for analysis and a report of the
results. While the importance of genetics in individual medical care shows
promise for the future, the usefulness of the tests these companies offer is
much debated.

In 2008, we investigated four companies selling direct-to-consumer (DTC)
genetic tests that purported to use DNA to deliver personalized nutrition
and lifestyle guidance. We testified before the Senate Special Committee
on Aging that these companies misled consumers by providing test resuits
that were both medically unproven and so ambiguous as to be
meaningless.! For example, one of the results we received vaguely
indicated that our DNA donor was at “significant risk of developing the
age related conditions associated with elevated levels of DNA damage.”
Another stated that our donor had “faulty methylation patterns” that may
lead to “an above-average risk for developing cardiac aging, brain aging,
and cancer.” And though some of the companies claimed that they would
provide lifestyle advice based on a consumer’s DNA, we found that they
simply provided generally accepted health guidance linked to background
information submitted by our donors on test questionnaires. Further, two
of the companies we tested recommended costly dietary supplements that
were in reality nothing more than inexpensive multivitamins available at
any drug store.

As a result of these findings, in 2006 the Centers for Disease Control and
Prevention (CDC) in conjunction with the Food and Drug Administration
{(FDA) and the Federal Trade Commission (FTC) issued alerts warning
consumers to be wary of claims made by these types of DTC genetic
testing companies. In October 2008, FTC again warmed consumers that “no
standards govern the reliability or quality of at-home genetic tests. The
FDA and Centers for Disease Control and Prevention recommend that
genetic tests be done in a specialized laboratory and that a doctor or
counselor with specialized training interpret the results.”

'GAO, Nutrigenetic Testing: Tests Purchased from Four Web Sites Mislead Consumers,
GAO-06-977T (Washington D.C.: July 27, 2006).

Page 1 GAO-10-847T
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Despite these warnings, several new DTC genetic test companies have
been touted as being more reputable and medically accurate than those we
tested previously; in 2008, Time magazine named one new company's test
the “invention of the year.” More recently, another company’s plan to sell
tests at retail pharmacies has drawn significant attention from the media
and scientists. However, given the scientific evidence currently available,
many experts remain concerned that the medical predictions contained in
the results mislead consuraers. In this context, you requested that we
proactively test DTC genetic products currently on the market and the
advertising methods used to sell these products to consumers.

To investigate DTC genetic products currently on the market, we
purchased tests, for $299 to $999, from a nonrepresentative selection of
four of the dozens of genetic testing companies selling kits to consumers
on the Internet.” Using online search terms likely to be used by actual
consumers, we identified and selected these companies because they were
frequently cited as being credible by the media and in scientific
publications and because they all provided consumers with risk
predictions, accessible through secure Web sites, for a range of diseases
and conditions.® Although their tests are not identical, all four companies’
Web sites contain a variation of the statement that their tests help
consumers and their physicians detect disease risks early so that they can
take preventive steps to reduce these risks. They also note that their tests
are not intended to provide medical advice or to treat or diagnose disease.
We purchased 10 tests from each company (40 tests in total) to compare
risk predictions for a variety of serious illnesses and determine whether
the companies were consistent in their predictions. We selected for
comparison 15 common diseases and conditions that were tested by at
least three of the four companies: Alzheirer’s disease, atrial fibriliation (a
type of irregular heart beat), breast cancer, celiac disease (a chronic
digestive problem caused by an inability to process gluten), colon cancer,
heart attack, hypertension, leukemia, multiple sclerosis, ohesity, prostate

*The companies are not the same as the companies tested in our 2006 investigation.
*The companies also pravided consumers with ancestry reports; drug response tests; and

predictions for vartous traits and characteristics, such as eye color. We focused our
investigation on testing the corapanies’ disease risk predictions.

Page 2 GAO-10-847T
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Table 1: Donor and Profile Information

cancer, restless leg syndrome, rheumatoid arthritis, type 1 diabetes, and
type 2 diabetes.*

As shown in table 1, we then selected five DNA donors and created two
profiles for each donor, one using factual information about the donor and
one using fictitious information, including age, race or ethnicity, and
medical history.

Donor Profite Gender Age Race or Ethnicity Selected Medicat History Information

1 Factual Female 37 Caucasian Colon cancer
Fictitious Female 68 African American Hypertension and diabetes

2 Factual Female 41 Caucasian Breast cancer, diabetes, and heart disease
Fictitious Female 19 Asian Heart arrhythmias

3 Factual Male 48 Caucasian Asthma, non-rmelanoma skin cancer, and hean disease
Fictitious Maie 69 African American Auto-immune disorders

4 Factual Male 81 Caucasian Colon cancer, heart disease, and atrial fibrilation
Fictitious Male §3 Caucasian Prostate cancer and hypertension

5 Factual Male 83 Caucasian Type 2 diabetes, Alzheimer's disease, and obesity
Fictitious Male 29 Hispanic Asthma and thyroid and colon cancer

Source: GAO

Note: We did not alter the gender on the donors’ fictitious profiles because we believed that this
difference would have heen easily identified by these companies.

For each donor, we sent two DNA samples (saliva or a cheek swab) to
each company—one sample using the factual profile and one using the
fictitious—to determine whether altering the donors’ backgrounds had any
effect on the companies’ DNA analysis. Three of the four companies asked
for age and race or ethnicity prior to purchase; only one asked for medical
history information. We also made undercover telephone calls to the
corpanies seeking additional medical advice for both our factual and
fictitious donors. We then documented our observations on the test results
and advice we received. It is important to emphasize that we did not

*Type | diabetes is usually first diagnosed in children, teenagers, or young adults. With this
form of diabetes, the cells of the pancreas no longer make insulin because the body'’s
immune system has attacked and destroyed them. Type 2 diabetes is the most common
form of diabetes. People can develop type 2 diabetes at any age—even during childhood.
This form of diabetes usually begins with insulin resistance, a condition in which fat,
muscle, and liver cells do not use insulin properly.

Page 3 GAG-10-847T
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conduct a rigorous scientific study; our observations are those that could
be made by any consumer, To assess whether we received any
scientifically based or medically useful information, we consulted with
external experts in the field of genetics and incorporated their comments
as appropriate. Our primary consultant was Dr. James Evans, the Director
of Adult Genetics Services at the University of North Carolina and the
Editor-in-Chief of Genetics in Medicine, the official journal of the
American College of Medical Genetics. After we completed our proactive
testing, we visited each company and interviewed representatives who
were willing to speak with us. We did not notify the companies prior to
these visits and did not specifically disclose the results of our undercover
testing or reveal the identities of our donors or the other companies that
we tested.

To investigate the advertising methods used to sell DTC genetic products,
we reviewed the Web sites of a nonrepresentative selection of 15 genetic
testing companies, including the 4 from which we purchased tests. We
identified the companies by again using online search terms likely to be
used by actual consumers. Posing as fictitious consumers, we made
contact with these companies, both by phone and in person, seeking
additional information about genetic testing. During these contacts, we
asked a series of questions about the reliability and usefulness of test
results, privacy policies regarding consumers’ genetic information, and the
sale of supplements or other products. To assess the accuracy and
reasonableness of the marketing claims, we again consulted with external
experts in the field of genetics. We also purchased supplements sold by
one of the companies.

Qur findings are limited to the individual DTC genetic test companies we
investigated and cannot be projected to any other companies. We
performed our work from June 2009 to June 2010 in accordance with
standards prescribed by the Council of Inspectors General for Integrity
and Efficiency.

Test Results Are
Misleading and of
Little Use to
Consumers

The test results we received are misleading and of little or no practical use
to consumers. Coraparing results for 15 diseases, we made the following
observations: (1) each donor's factual prefile received disease risk
predictions that varied across all four companies, indicating that identical
DNA can yield contradictory results depending solely on the company it
was sent to for analysis; {2) these risk predictions often conflicted with the
donors’ factual illnesses and family medical histories; (3) none of the
companies could provide the donors who submitted fictitious African

Page 4 GAQO-10-847T



41

Armerican and Asian profiles with complete test results for their ethnicity
but did not explicitly disclose this limitation prior to purchase; (4) one
company provided donors with reports that showed conflicting
predictions for the same DNA and profile, but did not explain how to
interpret these different results; and (5) follow-up consultations offered by
three of the companies provided only general information and not the
expert advice the companies promised to provide. The experts we spoke
with agreed that the companies’ clains and test results are both
ambiguous and misleading. Further, they felt that consurners who are
concerned about their health should consult directly with their physicians
instead of purchasing these kinds of DTC genetic tests. See appendix I for
comprehensive information on the test results we received for each donor,

Different companies often provide different results for identical
DNA: Each donor received risk predictions for the 15 diseases that varied
from company to company, demonstrating that identical DNA samples
produced contradictory results. Specifically, in reviewing the test results
across all four companies for the donors’ factual profiles, we found that
Donor 1 had contradictory results for 11 diseases, Donor 2 for 9 diseases,
Donor 3 for 12 diseases, Donor 4 for 10 diseases, and Donor 5 for 9
diseases. Specific examples of these contradictory predictions are listed
below; note that some of the diseases we compared were only tested by
three of the four companies. To facilitate comparison among companies,
we chose to use the terras “below average,” “average,” and “above
average” to describe the risk predictions we received; the exact language
used by each of the companies is reprinted in appendix I.

« For Donor 1, Company 1 predicted an above-average risk of developing
leukemia, while Company 2 predicted a below-average risk, and
Company 3 reported that she had an average risk for developing the
disease. In addition, Companies 2 and 4 told the donor that her risk for
contracting breast cancer was above average, but Companies 1 and 3
found her only to be at average risk. See figure 1.

Figure 1: Selected Contradictory Risk Predictions for Donor 1

o Gender Age Condition Company 1 Company 2 Company 3 Company 4
'l”} Female 7 Leukemia Above average Below average Average Not tested
Breast cancer Average Above average Average Above average
Soutca: GAD.
Page & GAOC-10-847T
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« Companies 1 and 2 claimed that Donor 2 had an above-average risk of
developing type 1 diabetes, while Company 3 reported that she was at
below-average risk for the disease. Further, Company 2 predicted she
was at above-average risk for restless leg syndrome, Company 1
claimed she was at below-average risk for the condition, and Company
4 found that she was at average risk, See figure 2,

Figure 2: Sel d Co dictory Risk Predl for Donor 2
2 Gender Age Condition Company 1 Company 2 Company 3 Company 4
‘I/‘} Female 41 Type 1 diabetes Above average Above average Below average Not tested
: Restless leg syndrome  Below average Above average Not tested Average
Source: GAD.

« Company 4 claimed that Donor 3's risk of developing prostate cancer
was above-average, Company 3 found that he was at below-average
risk, and Companies 1 and 2 found that he was at average risk. For
hypertension, Caompany 3 found that he had an above-average risk of
developing the condition, Company 2 found that he was at below-
average risk, and Company 1 found he was at average risk. See figure 3.

Figure 3: Selected Contradictory Risk Predictions for Donor 3

2 Gender Age Condition Company 1 Company 2 Company 3 Company 4
P Male 48 Prostate cancer Average Average Below average Above average
Hypertension Average Below average Above average Not tested
Source: GAO

+ Donor 4 was told by Companies 1 and 4 that he was at above-average
risk for celiac disease, but Company 2 reported that he was only at
average risk. In addition, Companies 1 and 4 found that he was at
below-average risk for multiple sclerosis, while Companies 2 and 3
found that he was at average risk. See figure 4.

Figure 4: Selected Contradictory Risk Predictions for Donor 4

o Gender Age Condition Company 1 Company 2 Company 3 Company 4
“ﬂl Male a1 Celiac disease Above average Average Not tested Above average
Multiple sclerosis Below average Average Average Below average
Source: GAG.
GAO-10-847T
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» For Donor 5, Companies 2 and 3 reported an above-average risk for
heart attacks, and Companies 1 and 4 identified only an average risk.
Company 2 found him to be at below-average risk® for atrial fibrillation,
while Corpanies 1, 3, and 4 predicted an average risk. See figure 5.

Figure 5: Selected Contradictory Risk Predictions for Donor 5

Gender Age Condition Company 1 Company 2 Company 3 Company 4
@ Male 83 Heart attack Average Above average Above average Average
Atrial fipriltation Average Below average Average Average
Sorcs: GAO.

These contradictions can be attributed in part to the fact that the
companies analyzed different genetic “markers” in assessing the donors’
risk for disease. As described in a recent article published in the science
journal Nature, researchers determine which markers occur more
frequently in patients with a specific disease by conducting “genome-wide
association studies, which survey hundreds of thousands or millions of
markers across control and disease populations.”® DTC companies use
these publicly available studies to decide which markers to include in their
analyses, but none of the companies we investigated used the exact same
markers in its tests. For example, Company 1 looked at 5 risk markers for
prostate cancer, while Company 4 looked at 18 risk markers.

In our post-test interviews, representatives from all four companies
acknowledged that, in general, DTC genetic test companies test for
different risk markers and that this could result in companies having
different results for identical DNA. When we asked the representatives
whether they thought that any DTC genetic test companies currently on
the market were more accurate than others, all claimed that their own
companies’ tests were better than those offered by their competitors. For
example, Company 1 said that it offers consumers more information than
other companies because its results are based on both preliminary
research reports as well as clinical data. Company 2 claimed that other
companies do not test for as many markers as it does and that while none

*In a “research” report contained in the test results, Company 1 also found this donor to be
at below-average risk for atrial fibrillation. These conflicting reports will be discussed later
in the testimony.

®Pauline C. Ng, Sarah S. Murray, Samuel Levy, and Craig J. Venture, An Agenda for
Personalized Medicine, Nature, vol. 461, Getober 8, 2000,
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of the companies are “wrong,” using more markers is “probably more
accurate.” Company 2 also stated that disparate test results from different
companies are “caused, in part, due to a lack of guidance from the federal
government, CDC in particular.” Company 3 similarly claimed to test for
more markers than other companies and stated that its test is “the best.”
Company 3 also said that there is a movement within the DTC genetic test
industry to standardize test results, but that such standardization is a work
in progress. Finally, Company 4 claimed that it uses stricter criteria to
select risk markers than other corapanies. Company 4 also told us that it
has been involved in a collaborative effort with other DTC genetic test
companies to develop standard sets of markers, but stated that there are
many unresolved differences in philosophy and approach.

When we asked genetics experts if any of the companies’ markers and
disease predictions were actually more accurate than the others, they told
us that there are too many uncertainties and ambiguities in this type of
testing to rely on any of the results. Unlike well-established genetic testing
for diseases like cystic fibrosis, the experts feel that these tests are
“promising for research, but the application is premature.” In other words,
“each company’s results could be internally consistent, but not tell the full
story....[because] the science of risk prediction based on genetic markers
is not fully worked out, and that the limitations inherent in this sort of risk
prediction have not been adequately disclosed.” As one expert further
noted, “the fact that different companies, using the same samples, predict
different...directions of risk is telling and is important. It shows that we
are nowhere near really being able to interpret [such tests}.” We also asked
our experts if any of our donors should be concerned if the cormpanies all
agreed on a risk prediction; for example, all four companies told Donor 1
she was at increased risk for Alzheimer’'s disease. The experts told us this
consensus means very little because there are so many demographic,
environmental, and lifestyle factors that contribute to the occurrence of
the types of diseases tested by the four companies.

Risk predictions sometimes conflict with diagnosed medical
conditions or family history: Four of our five donors received test
results that conflicted with their factual medical conditions and family
histories.” When we asked the experts about these discrepancies, they told
us that the results from these DTC tests are not conclusive because the

"Company 3 is the only company that asked consumers to provide medical history
information as part of the DNA submission process.
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tests are not diagnostic, as is noted on all of the companies Web sites.
Because risks are probabilistic by definition, it is very likely that
consumers will receive results from these companies that do not comport
with their knowledge of their own medical histories. However, one expert
noted that the discrepancies between actual health and the predications
made by these companies also serve to illustrate the lack of robustness of
such predictive tests. Moreover, experts fear that consumers may
misinterpret the test results because they do not understand such
distinctions. For example, a consumer with a strong family history of heart
disease may be falsely reassured by below-average risk predictions related
to heart attacks and consequently make poor health choices. In fact, one
expert told us that “family history is still by far the most consistent risk
factor for common chronie conditions. The presence of family history
increases the risk of disease regardless of genetic variants and the current
genetic variants do not explain the familial clustering of diseases.” Another
expert stated that “the most accurate way for these companies to predict
disease risks would be for them to charge consumers $500 for DNA and
family medical history information, throw out the DNA4, and then make
predictions based solely on the family history information.” Examples we
identified include the following:

+ Donor 2 has a family history of heart disease yet all four companies
predicted that she was at average risk for having a heart attack. Donor
2 also has a family history of type 1 diabetes, but Company 3 reported
that she was at below-average risk for the disease.

« Donor 3 has a family history of heart disease, but Companies 1, 2, and 3
reported that he was at average risk for having a heart attack and
Corapany 4 reported he was at below-average risk.

« Donor 4 had a pacemaker implanted 13 years ago to treat atrial
fibriliation. However, Company 1 and 2 found that he was at below-
average risk for developing atrial fibriliation,® and Companies 3 and 4
claimed that he was at average risk. Donor 4 is also a colon cancer
survivor, but Company 2 reported that he was at average risk of
developing the disease.

5 another report contained in the test results, Company 1 also found this donor to be at
average risk for atrial fibrillation. These conflicting reports will be discussed later in the
testimony.
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» Donor 5 has Type 2 diabetes, but Companies 1, 2, and 3 indicated that
he had an average risk of developing the disease, Donor 5 is also
overweight, but all four companies found him to be at average risk for
obesity.

In our post-test interviews, representatives from all four companies
reiterated that their tests are not diagnostic, but they all believe that their
tests provide consumers and their doctors with useful information.
Specifically, Company 1 stressed that its tests empower consumers to
recognize their risk of developing a health-related condition and then take
the information to a doctor for further discussion. Company 2 eraphasized
that its tests provide consumers with the “incentive” to be “aggressive”
about their health, while Company 3 said its goal is to “empower
individuals with information to help them make necessary lifestyle
changes.” Similarly, Corpany 4 stated that its risk predictions are a useful
first step in that they offer “something for the consumer and their
physician to consider in deciding whether or when to proceed with more
invasive or costly tests.” However, experts we spoke with cautioned that
most doctors are not adequately prepared to use DTC genetic test
information to treat patients, In addition, experts noted that there is
currently no data or other evidence to suggest that consumers have taken
steps to improve their health as a result of taking DTC genetic tests. As
one expert noted, “even if such information is found to be an especially
effective motivator of behavioral change, we're in trouble. ..because for
everyone you find who is at increased disease risk, you'll find another who
is at decreased risk. So if this information is actually powerful in
raotivating behavior then it will also motivate undesirable behaviors in
those found to be at low risk.”

Fictitious profiles did not receive complete test results: Many of
these studies the companies use to make risk predictions apply only to
those of European ancestry. Consequently, our fictitious Asian and African
American donors did not always receive risk predictions that were
applicable to their race or ethnicity, although the companies either did not
disclose these limitations prior to purchase or placed them in lengthy
consent forms. The experts we spoke to agreed that these limitations
should be “clearly disclosed upfront” and suggested that our fictitious
donors try to get their money back. Companies 2 and 3 did give us a
refund, but Company ! refused and company 4 never responded to our
request. In our post-test interviews, company representatives
acknowledged that race and ethnicity do affect disease risk predictions,
but that most genetic research has only been done on persons of European
ancestry and therefore such individuals receive more accurate results.
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Representatives from Company 1 also said that the company can provide
only current information and that one of its primary goals is to expand
upon this research by collecting DNA from as many persons as possible.
Further, Companies 2 and 4 stated that they believe they communicate this
limitation to consumers on their Web sites or in their test result reports,
though our observations do not support this claim. Examples of the
discrepancies we identified include the following:

« Company 1 provided Donor I's fictitious African American profile with
test results based on her race for just 1 of the 15 diseases we
compared: type 2 diabetes. For the remaining diseases, Company 1
provided a risk prediction but included a disclaimer, such as “this
result applies to people of European ancestry. We cannot yet compute
more precise odds” for those of African American descent. However,
Company 1 did not explicitly disclose the fact that African Americans
would receive incomplete results prior to purchase, even though it did
ask consumers to specify their ethnicity as part of the purchase
process. The company only vaguely refers to any testing limitations on
the first page of its consent form, which states that “gene/disease
associations are typically based on ethnicity and the associations may
not have been studied in many world populations and may not apply in
the same or similar ways across populations.”

» Company 2 claimed on its Web site that it had “better coverage [of
genes] associated with the most important diseases for all ethnicities”
than its competitors. However, the company provided Donor 2's
fictitious Asian profile with test results for just 6 of the 15 diseases we
compared. The company did not explain these discrepancies and did
not disclose the testing limitations prior to purchase, even though it
requested that consumers specify their race or ethnicity as part of the
purchase process. The only references to these limitations are made in
the “frequently asked questions” section and on page six of an eight-
page service agreement, where the corapany notes that “the genetic
result reported may in some cases only be applicable to a certain group
of people, e.g. based on gender, ethnicity, lifestyle, family history ete.
that you may or may not belong to.”

«  Company 3 sent Donor 3's fictitious African American profile results
for just 3 of the 15 conditions we compared. The company did not
disclose this limitation prior to purchase even though it requested that
consumers specify their race or ethnicity during the purchase process.

« For 10 of the 15 conditions we compared, Cormpany 4 sent all of our
donors results that applied only to individuals of European ancestry.
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However, for restless leg syndrome, the predictions were accompanied
by the following statement: “most conditions have only been studied in
people of European ancestry. But this condition is a little different.”
For atrial fibrillation, colon cancer, type 2 diabetes, and heart attack,
the predictions were accompanied by the following statement “most
conditions have only been studied in people of European ancestry, but
this one also has been studied in other groups.” The company provided
no additional explanation as to how these differences applied to our
donors. The only other reference to testing limitations is made on page
five of a nine- page consent form, where the company notes that “most
of the published studies in this area of genetic research have focused
on people of Western European descent. We do not know if, or to what
extent, these results apply to people of other backgrounds.”

Company 1 provided conflicting predictions for the same DNA
within the same test result report: Company 1 provided our donors
with conflicting risk predictions for atrial fibrillation, celiac disease, and
obesity. In reviewing the test results for just the factual profiles, we
observed the following:

«  Donor 1 received a “clinical report” predicting that she had an average
risk for developing atrial fibrillation and a “research report” stating that
she was at below-average risk for the disease.

« Donor 2 received a “clinical report” stating that she was at below-
average risk of developing celiac disease and a “research report”
claiming that she was at above-average risk.

» Donor 4 received one “research report” claiming that was at above-
average risk for obesity and another “research report” stated that he
was at average risk.

According to information in the test results, the company distingunishes
between clinical and research reports by noting that predictions based on
the clinical reports are for “conditions and traits for which there are
genetic associations supported by multiple, large, peer-reviewed studies.”
In contrast, the research reports provide information “that has not yet
gained enough scientific consensus to be included in our clinical reports.”
However, there is no additional information explaining how consumers
should interpret the results. Because the company does not offer any
follow-up consultations on test resuits, our fictitious deonors could not
request clarification. When we interviewed representatives from Company
1 about this issue after our testing, they simply reiterated the information
contained in the results, describing research reports as being peer
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reviewed and “alrost clinical” but noting that clinical reports are “four
star” in that they are widely accepted according to scientific standards.

Follow-up consultations provide only general information: As part
of the test results, all four companies provide generally accepted health
information related to the diseases that were tested, including a
description of symptoms, treatments, and methods of prevention, This
information is not targeted to specific consumers; all of our donors' results
contained the same descriptions of treatments and methods of prevention,
regardless of the risk predictions they received. For example, all the
companies note that stopping smoking and increasing exercise are ways to
reduce the risk for heart attacks. Representatives for Company 4 also
encouraged consumers to make dietary changes such as adopting a
Mediterranean diet or eating curry to prevent Alzheimer’s disease, claims
that cannot be proven, according to our experts. To supplement this
information, Companies 2, 3, and 4 offer follow-up consultations.® Only
Company 4 has U.S. board-certified genetic counselors on staff for this
purpose, but all three companies claimed on their Web sites that their
representatives would help consumers understand the implications of
their disease risk predictions. However, for the most part, these
representatives provided our donors with little guidance beyond the
information contained in the test reports; at times, it seemed as though
they were simply reading information directly from these reports. When
our donors asked for more information on alarming results that indicated
that they were at increased risk for serious diseases like colon cancer and
Alzheimer’s disease, representatives for Companies 2 and 3 pointed out
symptoms to be aware of, but acknowledged that there is very little the
donors could do to mitigate these risks. Representatives for Companies 2
and 4 also conceded that the donors’ own doctors would probably not
know what to do with the test results, a fact that our experts repeatedly
noted. Examples include the following:

« Company 2 offers follow up consultations with “experts” to help
consumers “interpret their results.” In our post-test interviews, the
company further noted that it provides the option of speaking with
genetic counselors or a medical geneticist, but that consumers rarely
exercise this option. Because the company is located outside the
country, we were unable to determine whether all of its counselors are

°In our post-test interviews, Company 1 told us that it is in the process of entering into an
agreement with a genetic counseling provider service to which the company will refer
interested customers.
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board certified in the United States; however, one counselor told us
that he was not certified. During one of our undercover follow-up calls,
Donor 4 asked what to do about his test results in general and what
lifestyle changes he should make as a result. The representative told
Donor 4 that he could not tell him what to do because he was not a
physician and that the donor should take his results to a physician if he
wanted advice on making any changes. When Donor 4 expressed
concern that his doctor may not know what to do with the test results,
the expert told him “True, not all physicians are fariliar with these
tests, so if you were to take it into a physician’s office, they may not be
familiar with it.” Furthermore, when discussing Donor 3's increased
risk for colon cancer, one of Company 2's experts told our donor that
while he should become familiar with the symptoms such as blood in
the stool, there was not much else he could do because “colon cancer
is quite silent.”

+  Company 3 states that “because of the complexity and inherent
uncertainties in genetic information, we recommend that you discuss
the results of your genetic test with a genetic professional....Our on-
staff Genetic Counselors are available any time to review your...results
with you.” In our post-test interviews, the company further claimed that
its genetic counselors are certified by the American Board of Genetic
Counseling and that the counselors review family history and provide
consumers with additional information that is not in the test results.
However, our donors spoke to the same person, who admitted that she
was not a board-certified genetic counselor. She told us that she had
completed her master’s in genetic counseling and just had to take her
test to become licensed. Donor 5 called Company 3 because he was
extremely concerned about the company's prediction that he had
genetic markers that are highly correlated with Alzheimer’s disease.
Instead of providing addition information, the counselor sirply
acknowledged that “there is no cure or prevention strategy with

o ¥

Alzheimer’s.

« Company 4 notes that its “genetic counselors are healthcare
professionals who are trained to help you understand what genetic
information means for you and for your family.” In our post-test
interview, the company stressed that its counselors explain the resuits,
discuss beneficial next steps, and ensure that consumers and their
physicians understand the meaning and limitations of the tests.
However, when Donor 2 asked what she could do about her test
results, the counselor told her that she could take the results to a
physician. When Donor 2 pressed the counselor about whether a
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doctor would know what to do, the counselor responded “With this
stuff? Probably not, no, I think they’re learning just like everyone else.”

“ 3 ” Posing as consumers seeking information about genetic testing on the
Personalized Internet and through phone calls and face-to-face meetings, we found that
Supplements, BOgUS 10 of the 15 companies we investigated engaged in some form of
fraudulent, deceptive, or otherwise questionable marketing practices. For
En'dor.se.ments, an(f{ example, at least four companies claimed that a consurer’s DNA could be
Scxentlflcally Invalid used to create personalized supplements to cure diseases. One company’s
Claims araong representative fraudulently used endorsements from high-profile athletes
. . to try to convince our undercover investigators to purchase its
Deceptlve Marketlng supplements. He also told our fictitious consumers that they could earn
Practices commission checks and receive free supplements if they could convince
their friends to purchase the products. More detailed information on our
experiences with this company follows table 2. Another flagrant example
of deceptive marketing involved several companies’ claims that they could
predict which sports children would excel in based on DNA analysis. We
also found examples of highly misleading representations about the
reliability of the tests and the ability of health care practitioners to use the
results to help treat patients. In addition, two companies are placing
consumers' privacy at risk by condoning the potentially illegal practice of
testing DNA without prior consent. Selected audio clips from our
undercover calls and meetings are available at
hitp://www.gao.gov/products/GAO-10-847T. Table 2 contains a selection of
representations made by these companies. Note that companies 1 through
4 are the same companies we proactively tested, as discussed earlier in

this testimony.

Table 2: Examples of Deceptive Marketing, Misinfor

B
P

Source Representation

Comments

Company § Representative claimed Michael Phelps used the
comparnies’ supplements. Representative aiso claimed that
he would be meeting with Lance Armstrong because his
dactors thought that test was “the most amazing thing

they've ever seen.”

Representatives for Michael Pheips and Lance
Armstrong told us that they had never heard of this
product and had no endorsemenits or dealings with
the company.

Company 5 Company representative claimed that use of the company's
supplements cured the arthritis in his knee and prevented
him from getting high blood pressure and high cholesterol
He also suggested that our fictilious consumer could stop
taking his cholesterol medication once he started taking the

company’s supplements.

“Absolute lies,” said one expert about these claims.
Experts also stated that the claims have no scientific
basis and consumers could suffer serious health
consequences if they foliow this advice. Moreover,
FDA and the National Institutes of Health have
noted that no dietary supplement can treat, prevent,
or cure any disease.
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Source Representation Comments

Company 8 Genetic counselor claimed that tests and related products  Expertts told us there is no scientific basis for this
could help “repair damaged DNA." claim.

Companies 7 Companies claim to use a consumer's DNA and or During a conversation with one of our fictitious

and 8 genotype to create a "custom blend of nutrients” and "diet  consumers, a company representative admitted that

and exercise guidelines.”

supplements are just “high-quality vitamins and
minerals” and that diet and exercise guidelines are
merely based on a consumer’s responses 1o a
questionnaire. Experts told us that there Is no
scientific basis for suggesting that supplements,
diet, or exercise can be customized to DNA.

Comparies 9 and
10

Web sites claim to be able to predict athletic performance
by analyzing DNA and aiso to be able to determine which
sports children will excel in.

“in unqualified terms, [these claims] are complete
garbage,” according to one expert.

Companies 1, 2, 3,
and 4

Web sites and company representatives told us that
consumers should bring test resuifs to their physicians to
be used as a "tool” for treatment.

According to the Department of Health and Human
Services' Secretary’s Advisary Committee on
Genetics, Health, and Socisty, “[practitioners}
cannot keep up with the pace of genetic tests and
are not adequately prepared to use test information
to treat patients appropriately.” Therefore, direct to
consumer genetic tests may not provide any
substantial utility to the consumer.

Companies 4 Although their Web sites state that tests are not intended to  Experts described these statements as “horrifying”

and @ diagnose diseases, a representative for Company 4 and “disconcerting,” because they could mislead
claimed that its tests were “diagnostic” and a representative consumers into thinking that they have a disease or
for Company 9 claimed that its tests were “prognostic” provide a false sense of assurance that they don't.
when asked about their reliability. In addition, experts told us that for the types of

conditions being tested by these companies,
muttiple studies have confirmed that DNA testing
adds fittle to an analysis of a person’s weight, age,
gender, and family history.

Company 4 “You'd be in the high tisk of pretty much getting it,” is how a  Experts also called this statement "disconcerting”
representative responded when our fictitious consumer and “horrifying” because it erroneously implies that
asked i results indicating she was at above average risk for the test can diagnose breast cancer and coutd
breast cancer meant she's definitely getting the disease. needlessly alarm consumers.

Company 6 in response to general inquiries about genes and genetic An expert characterized this statement as
testing, a representative stated that “genes are a symptom  “nonsensical.”
not a source of our biology.”

Companies 3 Although company Web sites require consumers to One expert characterized the companies’

and 4 explicitly consent to genetic testing before submitting a willingness to conduct tests without prior consent as

DNA sample, representatives from these companies told
our fictitious consumer that she could secretly send in her
flancé’s DNA and “surprise” him with the results.

“dangerous” and “irresponsible.” According to the
Johns Hopkins Genetic and Public Policy Center,
this “surreptitious” testing could fead to people
“learning of health risks or family relationships that
he or she would prefer remain unknown.” Currently
33 states place some type of restrictions on
surreptitious testing.*

Source: GAQ.
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*For purposes of our testimony, surreptitious testing refers to the coliection, analysis, or disclosure of
the results of DNA samples without the consent of the person tested. State laws restricting
surreptitious testing vary. For example, some states prohibit surreptitious testing for health-related
purpases while other states restrict such testing for other purposes, including the ion of
parentage. in a few states, the laws restricting surreptitious testing only apply to insurance
companies.

Company 5: On its Web site, Company 5 claimed that it would use a
consumer’s DNA to “create a personalized formula for nutritional
supplements and skin repair serum with 100% active ingredients
individually selected to enhance or diminish the biological processes
causing you to age.” To investigate these claims, we posed as a fictitious
consumer interested in purchasing the product and met in person with a
company repri esentative.

During our initial meeting, the representative not only fraudulently
suggested that Michael Phelps and representatives for Lance Armstrong
endorsed the product, he also implied that the company’s supplements
could cure high cholesterol and arthritis, claims that one of our experts
characterized as “absolute lies.” Moreover, the FDA and the National
Institutes of Health have clearly stated that no dietary supplement can
treat, prevent, or cure any disease, As part of the company's promotional
materials we found that the company's DNA assessment cost $225 and that
the customized supplements cost about $145 per month, However, if our
fictitious consumer immediately purchased a 3-month supply of
supplements, she would be able to get the DNA test for free. The
representative also told her that she could become a company affiliate and
earn commission checks and free products by recruiting new affiliates.
She, along with another fictitious consumer, subsequently registered as
company affiliates, and ultimately received commission checks totaling
more than $250. In addition to sending us the test kits, the company sent
us packages of starter supplements in a bag that was not labeled with an
ingredient list.

In an atterpt to compare the test results from Company 5 with the results
we received from Cormpanies 1 through 4, we again used the same five
donors and replicated the same methodology: submitting DNA samples
using one factual profile and one fictitious profile. However, when we
received the results, we found that Company § did not provide a set of risk
predictions for specific diseases, making it impossible for us to compare
the results against those we received from the other four companies.
Instead, the company sent our donors a list of gene variants tested, a
description of bodily functions affected by those variants, and a
determination of whether the donors needed additional “nutritional
support” to maintain health. In comparing the results, we found that each
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donor appeared to have a unique assessment and that-using the fictitious
profile did not seem to affect the results. However, the results were so
ambiguous and confusing that they did not provide meaningful
information. For example:

« Donor 1 was told that she needed “maximum support” to maintain the
“VDR gene” which accounts for “75% of the entire genetic influence on
bone density” among healthy people. Maximum support means that the
“protein molecule expressing a specific enzyme, hormone, cytokine or
structural protein is functioning minimally” and maximum nutritional
support is needed to keep the body functioning optimally.

« Donor 5 was told that he needed “added support” to maintain the
“EPHX" gene, which “detoxifies” epoxides or “highly reactive foreign
chemicals present in cigarette smoke, car exhaust, charcoal-grilled
meat, smoke from wood burning, pesticides, and alcohol.” “Added
support” means that the gene is functioning less than optimally and
therefore needs added nutritional support.

According to one of the experts we spoke with, these claims are simply
“nonsensical” and “while it is true that one can find alleles® of many of
these genes that don't have the same activity as ‘normal,” we have no idea
of (a) whether that reduced activity has any real health implications and
(b) what one would reasonably do about it if so.”

Along with the test results, the company sent suppleraents that it claimed
were “blended” based on our donors’ DNA assessments. The supplements
arrived in the same type of unlabeled bag as the starter supplements. This
time, the ingredients were printed inside the test result booklet sent to
each donor and included substances such as raspberry juice powder,
green tea extract, and garlic powder. The recommended daily dose is 10
supplements per day. Based on a review of all the ingredient lists, our five
donors appeared to get supplements with different combinations of
substances. However, we did not test the supplements to verify their
contents. Moreover, an expert we spoke with told us that there is no
scientific basis for claiming that supplements can be customized to DNA.

In post-test interviews, Company 5 told us that this company differs from
others in that it does not attempt to diagnose or calculate a predisposition

An allele is one member of a pair or series of genes that occupy a specific position on a
specific chromosome.
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to any disease. Instead, the company said that it focuses on the overall
health and well-being of their clients by creating personalized nutritional
supplements based on their client’s specific DNA. When we asked about
the ingredients in the supplements, the company told us that all
supplements have a base formula of ingredients that their scientists have
determined to be “beneficial for everyone.” Additional nutrients are then
added to the base formula based on deficiencies identified by the
company’s DNA test. When we asked about the endorsements, we were
told that several celebrities and professional athletes use the company’s
products, but that many of these high-profile clients do not want to
disclose this affiliation.

Corrective Action
Briefings

We briefed FDA, the National Institutes of Health, and FTC on our findings
on May 25, 2010; June 7, 2010; and June 17, 2010, respectively. In addition,
we have referred all the companies we investigated to FDA and FTC for
appropriate action.

Mr. Chairman, this concludes my statement.  would be pleased to answer
any questions that you or other members of the coramittee may have at
this time.
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Appendix 1: Test Results by Donor

This appendix provides (1) a description of both the factual and fictitious
profiles used by each donor and (2) tables documenting the risk
predictions we received from ail four companies for the 15 diseases we
compared.

To the extent possible, we have used in the risk prediction language
directly from the test results. However, Company 2 did not use terms like
“average” or “below average” to describe risk. Instead the company used
charts showing each consumer's risk level as compared to others with the
consumer’s gender and ethnicity or as compared to those of European
ancestry. The results were color coded, with green to light green appearing
to correspond to a below-average risk level, yellow corresponding to an
average risk level, and orange and red corresponding to an above-average
risk level. To facilitate comparison, we chose to use these corresponding
terms to describe the results, as shown in the table, In addition, Company
1 used two different types of reports in its test results: clinical and
research. According to the company, the clinical reports contain
“information about conditions and traits for which there are genetic
associations supported by multiple, large, peer-reviewed studies.”
Research reports contain “information from research that has not yet
gained enough scientific consensus to be included in our clinical reports.”
Where applicable, we noted when a risk prediction was derived from a
research report; all the other predictions were derived from the clinical
reports.

Deonor 1: Donor 1 is a 37-year old Caucasian female, who eats a balanced
diet and exercises regularly. She has elevated cholesterol and arthritis in
her back. In addition, she has a strong family history of colon cancer and a
grandparent who was diagnosed with dementia. In Donor 1's fictitious
profile, she is a 68-year old, African American female, who is overweight
and rarely exercises. She has type 2 diabetes, hypertension, and asthma,
but has no family history of colon cancer or dementia.

Tabtle 3: Comparison of Test Resuits for Donor 1

Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Alzheimer's disease  Factual  Not tested Above average  Increased susceptibility — Above average
Fictitious  Not tested Not tested increased susceptibility ~ Above average
Atrial tibriliation Factual Iypucal ahr;d decreased Average Average predisposition  About average
researc
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Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Fictitious  Typical and decreased Not tested Not tested About average
(research)
Breast cancer Factual  Typical Above average  Average predisposition  Greater than most
women'’s
Fictitious  Typical Not tested Average predisposition  Greater than most
women’s
Cellac disease Factual  Decreased and typical Average Not tested Below average
{research}
Fictitious Decreased and typical Not tested Not tested Below average
{research)
Colon cancer Factual  Elevated Above average  Increased susceptibility — Above average
Fictitious  Elevated Not tested Not tested Above average
Heart attack Factual  Decreased Average Average predisposition  Average
Fictitious  Decreased Not tested Not tested Average
Hypertension Factual  Elevated {research ) Average Average predisposition  Not tested
Fictitious  Elevated (research) Not tested Not tested Not tested
Leukemia Factual Elevated (research) Below average  Average predisposition Not tested
Fictitious  Elevated (research) Not tested Not tested Not tested
Multiple sclerosis Factual Decreased Average Average predisposition Below average
Fictitious Decreased Not tested Not tested Below average
Obesity Factual Typical and typical Below average  Average predisposition;  Below average
({research}
Fictitious  Typical and typical Not tested Not tested Below average
(research)
Prostate cancer Factual Not applicable Not applicable  Not applicable Not applicable
Fictitious  Not applicable Not applicable Not applicable Not applicable
Restiess leg Factual Decreased Below average  Not tested Below average
syndrome
Fictitious  Decreased Not tested Not tested Below average
Rheumatoid arthritis ~ Factual Decreased Below average  Average predisposition Below average
Fictitious Decreased Not tested Not tested Below average
Type 1 diabetes Factual  Elevated Above average Do not show strong Not tested
susceptibifity
Fictitious  Elevated Not tested Not tested Not tested
Type 2 diabetes Factual  Typical Average Average predisposition  Below average
Fictitious  Typical Below average  Average predisposition Below average

Source: GAD analysis of results fram four companies.
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Donor 2: Donor 2 is a 41-year-old Caucasian female. She is in good health;
however she has a family history of breast cancer, type 1 diabetes, and
heart disease. In Donor 2's fictitious profile, she is a 19-year-old Asian
female who smokes, drinks and uses recreational drugs. She suffers from
heart archythmias and an elevated resting heart rate, but has no family
history of breast cancer or diabetes.

Table 4: Comparison of Test Resuits for Donor 2

Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Alzheimer's disease Factual  Not tested Below average Do not show strong Below average
susceptibility
Fictitious Not tested Not tested Do not show strong Below average
susceptibility
Atrial fibrillation Factual  Elevated and typical Average Increased susceptibility Above average
{research)
Fictitious  Elevated and typical Below average Average predisposition Above average
(research)
Breast cancer Factual Typical Above average Average predisposition Average
Fictitious  Typical Average Average predisposition Average
Celiac disease Factual  Elevated and decreased Below average  Not tested Below average
(research}
Fictitious  Decreased and elevated Not tested Not tested Below average
({research}
Colon cancer Factual  Typical Below average  Average predisposition Below average
Fictitious  Typical Average increased susceptibility Below average
Heart attack Factual  Typical Average Average predisposition Average
Fictitious  Typical Below average Average predisposition Average
Hypertension Factual Typical {research) Average Increased susceptibility Not tested
Fictitious ~ Typical (research) Not tested Increased susceptibility Not tested
Leukemia Factual Elevated (research) Average Increased susceptibility Not tested
Fictitious  Etevated (research) Not tested Not tested Not tested
Multiple sclerosis Factual Decreased Average Average predisposition Below average
Fictitious  Decreased Not tested Not tested Below average
Obesity Factual Typical and typical (research) Average Average predisposition About average
Fictitous  Typical and typical (research) Not tested increased susceptibility About average
Prostate cancer Factual Not applicable Not applicable  Not applicabte Not applicable
Fictitious  Not applicable Not applicable  Not applicable Not applicable
Restless leg syndrome Factual Decreased Above average Not tested About average
Fictitious  Decreased Not tested Not tested Abut average
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Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Rheumatoid arthritis Factual  Decreased Below average Do not show strong Below average
susceptibifity
Fictitious  Typical Average Average predisposition Below average
Type 1 diabetes Factual  Elevated Above average Do not show strong Not tested
susceptibility
Fictitious  Elevated Not tested Increased susceptibility Not tested
Type 2 diabetes Factuat Typical Average Average predisposition About average
Fictitious  Typical Above average Average predisposition About average

Saurce: GAQ analysis of resulls rom fout companies
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Donor 3: Donor 3 is a 48-year-old Caucasian male who has never smoked
and rarely drinks. The donor has asthma as well as a family history of
heart disease. In Donor 3's fictitious profile, he is a 69-year-old African
American male who is overweight, smokes, and is in somewhat poor
health. He has a family history of bone and lung cancer, but no history of
asthma or heart disease.

Table 5: Comparison of Test Results for Donor 3

Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Alzheimer's disease Factual  Not tested Average increased susceptibility  Above average risk
Fictiious  Not tested Not tested increased susceptibiity  Above average
Atrial fibrilation Factual Typica! and decreased Average Average predisposition About average
{research)
Fictitious  Typical and decreased Not tested Not tested About average
(research}
Breast cancer Factual Not applicable Not applicable  Not applicable Not applicable
Fictitious  Not applicable Not applicable  Not applicable Not applicable
Celiac disease Factual Decreased and typical Below average  Not tested Below average
(research}
Fictitious Decreased and typical Not tested Not tested Below average
{research}
Colon cancer Factual Typical Above average Increased susceptibility  Above average
Fictitious  Typical Not tested Not tested Above average
Heart attack Factual Typical Average Average predisposition Below average
Fictitious  Typical Not tested Not tested Below average
Hypertension Factual  Typical (research) Below average  Increased susceptibility  Not tested
Fictitious  Typical (research) Not tested Not tested Not tested
Leukemia Factual Elevated (research) Average Average predisposition Not tested
Fictittous  Elevated {research) Not tested Not tested Not tested
Multiple sclerosis Factuai Decreased Average Average predisposition Below average
Fictittous  Decreased Not tested Not tested Below average
Egsity Factual Typical and typical Average Average predisposition About average
{research}
Fictitious  Typical and typical Not tested Not tested About avarage
{research)
Prostate cancer Factual  Typical Average Do not show strong Greater than most men's
susceptibility
Fictitious  Typical Below average Average predisposition  Greater than most men’s
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Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Restiess leg syndrome Factual Elevated Average risk Not tested Higher than most people
Fictitious  Elevated Not tested Not tested Higher than most people
Rheumatoid arthritis Factual Elevated Above average Average predisposition Above average
Fictitious  Etevated Not tested Not tested Above average
Type 1 diabetes Factual Elevated Average Do not show strong Not tested
susceptibility
Fictitious  Elevated Not tested Not tested Not tested
Type 2 diabetes Factual Typical Average Average predisposition About average
Fictitious  Typical Below average  Average predisposition About average

Source: GAQ analysis of resulis from four campanies.
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Donor 4: Donor 4 is a 61-year-old Caucasian male who smokes. The donor
has elevated cholesterol, has an elevated resting heart rate, and has had
colon cancer. Thirteen years ago, the donor had a pacemaker implanted to
treat atrial fibrillation. In Donor 4’s fictitious profile, he is a 53-year-old
Caucasian male who has never smoked. He has hypertension and prostate
cancer but has no family history of colon cancer or atrial fibrillation.

Table 6: Comparison of Test Results for Donor 4

Risk predictions

Disease or it Profile Company 1 Company 2 Company 3 Company 4
Alzheimer's disease Factual  Nottested Below average Not tested Below average
Fictiious  Not tested Below average  Average predisposition Below average
Atrial fibrilation Factual Typical and decreased Below average  Average predisposition About average
(research)
Fictitious  Typical and decreased Below average Average predisposition About average
(research )
Breast cancer Factuat Not applicable Not applicable  Not applicable Not applicable
Fictitious  Not applicable Not applicable  Not applicable Not applicable
Cetiac disease Factual Elevated and typical Average Not tested Higher risk than most
{research) people
Fictitious  Elevated and typical Average Not tested Higher risk than most
(research) people
Colon cancer Factual Elevated Average Increased susceptibility  Above average
Fictitious  Elevated Average increased susceptibility  Above average
Heart attack Factual Typical Average increased susceptibility  Average
Fictitious  Typical Average increased susceptibility ~ Average
Hypertension Factual Elevated (research) Average Average predisposition Not tested
Fictitious  Elevated (research) Average Average predisposition Not tested
Leukemia Factual Elevated (research) Average Average predisposition Not tested
Fictitious  Elevated (research) Average Average predisposition Not tested
Muitiple sclerosis Factual Decreased Average Average predisposition Below average
Fictitious Decreased Average Average predisposition Below average
Obesity Factual Typical and elevated Average Average predisposition About average
({research}
Fictitious  Elevated and typical Average Average predisposition About average
({research)
Prostate cancer Factual Typical Above average Average predisposition Greater than most men's
Fictitious  Typical Above average Average pradisposition  Greater than most men’s
Restless leg syndrome  Factual Decreased Below average  Not tested Below average
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Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Fictitious Decreased Below average  Not tested Below average
Rheumatoid arthritis Factual Decreased Below average Do not show strong Below average
susceptibility
Fictitious Decreased Below average Do not show strang Below average
susceptibility
Type 1 diabetes Factual Decreased Average Do not show strong Not tested
susceptibility
Fictitious  Decreased Average Do not show strong Not tested
susceptibility
Type 2 diabetes Factual Typical Average Average predisposition About average
Fictitious  Typical Average Average predisposition About average

Source: GAD analysis of results from four companies.
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Donor 5: Donor 5 is a 63-year-old Caucasian male who eats a balanced
diet and exercises. He has elevated cholesterol and blood sugar. The donor
suffers from type 2diabetes and is obese. He also has a family history of
Alzheimer’s disease. In Donor 5's fictitious profile, he is a 20-year-old
Hispanic male who chews tobacco and suffers from asthma. However, he
has no family history of diabetes or Alzheimer's disease.

Table 7: Comparison of Test Results for Donor §

Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Alzheimer's disease Factual  Nottested Above average Genetic markers are Above average
highly correlated with this
disease
Fictitious  Not tested Apove average Genetic markers are Above average
highly correlated with this
disease
Atrial fibriflation Factual Typical and decreased Below average  Average predisposition About average
(research)
Fictitious  Typical and decreased Average Average predisposition About average
(research)
Breast cancer Factual Not applicable Not applicable  Not applicable Not appticable
Fictitious  Not applicable Not appticable  Not applicable Not applicable
Celiac disease Factual Elevated and decreased  Above average Not tested Higher risk than most
{research) peaple
Fictitious  Elevated and decreased  Above average Noted tested Higher risk than most
(research } people
Colon cancer Factual Decreased Average Average predisposition Average
Fictitious  Decreased Average Average predisposition Average
Heart attack Factual Typical Above average Increased susceptibliity  Average
Fictitious  Typical Above average Increased susceptibility  Average
Hypertension Factual Elevated (research) Average Average predisposition Not tested
Fictitious  Elevated (research) Average Average predisposition Not tested
Leukemia Factual Elevated (research) Average Average predisposition Not tested
Fictitous  Elevated (research) Average Average predisposition Not tested
Muitiple sclerosis Factual Decreased Average Average predisposition Below average
Fictitious Decreased Average Average predisposition  Below average
Obesity Factual  Typical and typical Average Average predisposition  About average
{research}
Fictittous  Typical and typical Average Average predisposition About average
{research}
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Risk predictions

Disease or condition Profile Company 1 Company 2 Company 3 Company 4
Prostate cancer Factual  Typical Average Average predisposition  Average
Fictitious  Typical Average Average predisposition Average
Restless leg syndrome Factual  Decreased Above average Not tested Higher than most people
Fictiious  Decreased Above average Not tested Higher than most people
Rheumatoid arthritis Factual Decreased Below average Do not show strong Below average
susceptibility
Fictitious  Typical Below average Do not show strong Below average
susceptibility
Type 1 diabetes Factual Elevated Average Average predisposition Not tested
Fictitious  Elevated Average Average predisposition  Not tested
Type 2 diabetes Factual  Typical Average Average predisposition  Above average
Fictitious  Elevated Average Average predisposition  Above average

(192324)

Source: GAQ analysis of results from four companies.
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Mr. STUPAK. Thanks, Mr. Kutz.
Dr. Shuren, your testimony, please.

TESTIMONY OF JEFFREY SHUREN, M.D.

Dr. SHUREN. Good morning. And I'm pleased to explain FDA’s re-
cent activities related to direct-to-consumer genetic tests, also
called DTC or direct access genetic tests.

Scientific advances resulting from the Human Genome Project
have created opportunities to better identify people at risk for par-
ticular medical conditions and to target medical treatments based
on the chances that the patient will respond to a treatment or ex-
perience an adverse event based on their genetic profile. FDA sup-
ports the promise and development of innovative genetic tests.

However, the field of personalized medicine will not make good
on that promise if the in-vitro diagnostic tests doctors and patients
rely on are inaccurate, with only a tenuous link between what the
test measures and its clinical significance. Failure to validate the
accuracy, reliability, and clinical implications of the test can result
in patient harm from misdiagnosis, failure to treat, delay or inap-
propriate treatment, or avoidable adverse events. Those risks can
be increased when the test is marketed directly to consumers with-
out medical advice or genetic counseling.

A genetic test is subject to FDA oversight only if it is a medical
device—that is, if it is intended in the use of diagnosis, cure, treat-
ment, mitigation, or prevention of disease. A test to determine a
person’s risk of developing heart disease is a device, but a test to
determine ancestry or curly hair is not a device.

At the time of the 2006 GAO investigation, most of these
diagnostics were nutritional genetic tests that assess what kinds of
foods consumers should eat and dietary supplements they should
take. FDA followed up with those companies, and FDA, CDC, and
FTC published a cautionary statement on DTC genetic tests.

In 2007, FDA began meeting with some of the companies that
are the subject of the GAO’s new investigation. FDA’s Center for
Devices did not inform these companies that they could lawfully
market their tests without FDA oversight. Instead, the Center met
with them to gain a better understanding of what they were doing
or planning to do. At that time, these tests were being marketed
for such purposes as antiquity determinations.

Since then, though, we have seen changes in the number and
types of claims being made. One company provided test reports for
17 conditions in 2008 but provides over 100 types of results now.
Some companies now are making claims about high-risk medical
indications like cancer, about the likelihood of responding to a spe-
cific drug. In many cases, the link between the genetic results and
the risk of developing a disease or drug response has not been well-
established. Even the experts don’t know what the results mean.

Marketing DTC can increase the risk of the test because a pa-
tient may make a decision without a medical professional that ad-
versely affects their health based on a false result, such as stopping
or changing the dose of a medication.

More aggressive DTC marketing efforts became evident recently
when Pathway Genomics was poised to offer their home-use saliva-
collection kit directly to consumers through more than 6,000
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Walgreen stores. 23andMe is marketing to consumers on Ama-
zon.com.

The escalation and risk in aggressive marketing caused FDA to
notify Pathway Genomics on May 10 of this year that their offering
appeared to meet the definition of a medical device. On June 10,
FDA sent similar letters to four other diagnostic test firms offering
their tests directly to consumers. FDA considers all of these prod-
ucts to be a medical device on the basis of the manufacturers’
claims about the test results.

In addition, a letter was sent to Illumina, Incorporated, for sup-
plying an unapproved genetic test to several of these DTC compa-
nies.

All six companies have been invited to discuss further the regu-
latory status of their products with FDA. FDA is meeting with
these companies now and may take additional actions, depending
on the outcome of those meetings. Earlier this week, we sent simi-
lar letters to 14 other firms marketing DTC genetic tests.

FDA supports consumers having information about their genetic
profile. We just believe consumers should have results that are ac-
curate, supported by sound science, and understandable. We are
not being paternalistic; we are being patient advocates.

I commend the subcommittee’s efforts to further the dialogue
about the safety and effectiveness of genetic tests being marketed
today.

Mr. Chairman, that concludes my formal remarks.

[The prepared statement of Dr. Shuren follows:]
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INTRODUCTION

Good morning, I am Dr. Jeff Shuren, Director of the Center for Devices and Radiological Health
(CDRH or the Center) at the Food and Drug Administration (FDA or the Agency). 1 am pleased
to be here this morning to explain FDA’s recent activities related to direct-to-consumer (DTC)

genetic tests and our future plans for the regulation of laboratory-developed tests.

Scientific advances resulting from the Human Genome Project completed in 2003 have expanded
our understanding of the genetic contribution to health and disease. These advances have also
resulted in the development of new tests that can better identify individuals at risk for particular
medical conditions and target medical treatments based on the likelihood that a patient will
respond or experience an adverse event based on their individual genetic profile. FDA supports

the promise and development of innovative genetic tests.

As Margaret A. Hamburg, M.D., Commissioner of Food and Drugs, and Francis S. Collins,
M.D., Ph.D., Director of the National Institutes of Health, note in their jointly authored article
entitled “The Path to Personalized Medicine,” published in the June 15, 2010, New England
Journal of Medicine, “Major investments in basic science have created an opportunity for
significant progress in clinical medicine. Researchers have discovered hundreds of genes that
harbor variations contributing to human illness, identified genetic variability in patients’
responses to dozens of treatments, and begun to target the molecular causes of some diseases. In

addition, scientists are developing and using diagnostic tests based on genetics or other
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molecular mechanisms to better predict patients’ responses to targeted therapy.... Together, we
have been focusing on the best ways to develop new therapies and optimize prescribing by

steering patients to the right drug at the right dose at the right time.”

However, Dr. Hamburg and Dr. Collins also note that the field of personalized medicine will not
make good on that promise if the in virro diagnostic tests on which practitioners and patients rely
to inform treatment decisions are inaccurate or the link between what the test measures and its
clinical significance is tenuous. Failure to validate the accuracy, reliability, and clinical
implications of a test can result in patient harm from misdiagnosis, failure to treat, delay in

treatment, inappropriate treatment, or avoidable adverse events.

OVERVIEW OF FEDERAL REGULATION

Congress gave FDA explicit authority to regulate medical devices. including in virro diagnostic
tests, in the 1976 Medical Device Amendments to the Federal Food. Drug. and Cosmetic Act
(FD&C Act or the Act). In vitro diagnostic devices (IVDs) are those reagents, instruments, and
systems intended for use in the diagnosis of disease or other conditions. including a
determination of the state of health. in order to cure. mitigate, treat, or prevent disease or

conditions arising from a disease. Genetic tests are a type of IVD.

Under the Act, FDA assigns medical devices to one of three “classes™ based upon their attendant
risks. The level of regulation applied to IVD devices is based primarily upon risk to the patient

of an undetected incorrect test result.

[9%)
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» Class I, subject only to general controls applicable to all devices, 1s the lowest risk
category for a device. Class11VDs include certain reagents and instruments, as well as a
number of highly adjunctive IVD tests, where one test is dependent on the results of
another; consequently an incorrect result would generally be detected easily. Most Class
I devices are exempt from premarket review. An example of a Class I test is a luteinizing
hormone test that, if it gives a false result, may lead to delayed conception but is unlikely
to directly harm the patient.

o Class II, generally subject to general controls and special controls, is the moderate-risk
category for a device, and includes many standard laboratory tests, such as chemistry and
immunology tests. Most Class II tests are subject to FDA review through premarket
notification under section 510(k) of the Act. For example, a false sodium result (a Class
11 test) may be life-threatening if the error is unrecognized and treatment decisions to
correct the sodium level are made based on the false result.

s Class III, subject to premarket approval requirements, is the highest risk category for a
device and includes devices and tests that present a potentially unreasonable risk of
illness or injury. For example, a false negative result for a hepatitis C virus test (a Class
111 test) may result in failure to provide appropriate treatment, leading to risk of liver
failure due to delayed treatment. In addition, without the knowledge that he or she is

infected, the patient may put others at risk by spreading the disease.

Many IVD tests are Class II or Class 111 devices, and some also may be biological products
subject to section 351 of the Public Health Service Act. In addition to premarket controls, the
FD&C Act provides FDA with authority to perform post-market review, and monitor adverse

events or even mandate a recall if, based on adverse event reports or other data, there is a



74

reasonable probability that a test could cause serious adverse health consequences or death in

clinical use.

Federal oversight of IVDs includes oversight of laboratories that perform these tests by the
Centers for Medicare and Medicaid Services (CMS) under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA), and the Federal Trade Commission (FTC) under the Federal
Trade Commission Act (FTCA). Under CLIA. CMS regulates laboratory testing activities
performed on humans in the United States for health purposes, covering more than 200.000
laboratory entities. FDA's role under CLIA is to categorize commercially marketed IVDs in
terms of their complexity. This complexity categorization determines the stringency of
requirements to which the laboratories performing the tests are subject and the attendant

personnel education, training, and skill level required.

CLIA and FDA regulations complement one another. CLIA regulations focus on the quality of
the clinical testing process, such as laboratory quality control; i.e.. daily check that the test is
working, external aceuracy checks, credentials of laboratory personnel, and documentation of
laboratory procedures. FDA regulations address the safety and effectiveness of the diagnostic

tests themselves and the quality of the design and manufacture of the diagnostic tests.

Section 5 of the FTCA prohibits unfair or deceptive acts or practices in or affecting commerce.
Section 12 of the FTCA specifically prohibits the dissemination of false advertisements for
foods. drugs, devices, services, or cosmetics. The FTC analyzes the role of advertising in
bringing health-related information to consumers and can bring law enforcement actions against

false or deceptive advertising.



75

OVERVIEW OF FDA REGULATION OF GENETIC TESTS

The purpose of genetic tests includes predicting risk of disease, screening newborns, directing
clinical management, identifying carriers, and establishing prenatal or clinical diagnoses or
prognoses in individuals, families, or populations. To date, 353 U.S. laboratories have listed
themselves on a voluntary website that provides information about laboratories offering genetic

tests, but estimates are that there may be as many as 700 laboratories offering such tests.

A genetic test is only subject to FDA oversight if it is a medical device; that is, if it is intended
for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or
prevention of disease. For example, a test to determine a person’s risk of developing heart
disease is a device, whereas a test to determine ancestry is not a device. The type of genetic
testing has changed over the past two decades. Whereas early tests tended to identify a single
genetic mutation and a patient’s risk for developing a disease, some newer tests evaluate
thousands of genes or the entire genome and report out risk for a disease based on the

combination of dozens of genetic variations.

There currently are two paths to market for a genetic test used in clinical management of
patients, as is the case for other IVDs. One is through development of a commercial test kit by
an IVD device manufacturer for distribution to multiple laboratories. The Agency has exercised
its regulatory authority over these products and has approved several tests for specific genetic

factors.
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The second pathway is through the development of a test by a laboratory for use only by that
laboratory; these are commonly called laboratory-developed tests (I.DTs). Conservative
estimates are that there are between 2,500 — 5.000 LDTs, including genetic tests that are

developed and offered by hundreds of different laboratories.

FDA has the authority to regulate LDTs as it does all IVDs. The extent of FDA oversight of an
IVD, such as a genetic test that meets the definition of a device, is based on the risk of an
inaccurate result from the test. not who makes the tests or their business models. However,
although FDA has the authority to regulate LDTs, FDA has generally exercised enforcement
discretion since the device law was passed in 1976. At that time tests made by laboratories were
generally low-risk diagnostic tools or relatively simple, well-understood tests that diagnosed rare
diseases and conditions, and which were more dependent on expert interpretation. Therefore, the
accuracy of the results was more dependent on the expertise of the pathologist/laboratorian than
on the design of the test. Furthermore, these LDTs were used by pathologists/laboratorians and
the results reported to physicians within a single institution where both professionals were
actively involved in the care of the patient being tested. Most genetic tests being offered today

are LDTs.

The nature of laboratory-developed tests has changed over the last 30 years, but most
dramatically in the last few years. Today, LDTs are increasingly used to assess high-risk but
relatively common diseases and conditions, often are used to provide critical information for
patient treatment decisions, rely on novel (sometimes preliminary) scientific findings to support

their usefulness, often require complex software and may incorporate automated interpretation in
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lieu of expert interpretation, often are used when there are alternative tests available that have
been cleared or approved by FDA, and are performed in commercial laboratory settings that are
geographically separate from the patient’s primary health care professional and health care
setting. In addition, some entities marketed their tests without prior FDA review, claiming that
they are LDTs, when they are not. Furthermore, the ability of laboratories to market tests
without any regulatory oversight creates a disincentive for traditional manufacturers to develop

new tests, thereby stifling innovation.

FDA has observed the following problems with some LDTs in recent years:

. Faulty data analysis

. Exaggerated clinical claims

. Fraudulent data

. Lack of traceability/change control
. Poor clinical study design

. Unacceptable clinical performance

FDA believes that a test used for patient care should have the same assurances of safety and
effectiveness whether it is manufactured for distribution to multiple laboratories or created for
use in only one laboratory. Premarket review of moderate and high risk LDTs would ensure that
the tests are evaluated for analytical validity and clinical validity, based on their claimed
intended use, and would provide an independent and unbiased assessment of the data used to
support analytical and clinical claims for those LDTs. This is important because when tests are

not well validated, the possibility of incorrect results, which can lead to misdiagnosis or
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inappropriate treatment decisions, increases. Premarket review would also ensure that labeling
includes the test claims, the data that support those claims, how the test may be interpreted, and
the limitations of the test. FDA’s post-market surveillance and enforcement tools ensure that

tests remain safe and effective once on the market.

In 2001, the Secretary’s Advisory Committee on Genetic Testing recommended that “the Food
and Drug Administration should be involved in the review of all new genctic tests regardless of
how they are formulated and provided.” In 2008, the Secretary’s Advisory Committee on
Genetics, Health. and Society recommended that FDA address all genetic testing using a risk-

based approach.

Historically, FDA’s oversight of genetic testing has been focused intensively on commercial test
kits. The Agency is now engaging in a public dialogue on how it should develop a consistent.
reasonable. and fair approach to all genetic tests, whether packaged as kits or provided as LDTs.

to ensure safety and promote innovation.

GENETIC TESTS BEING SOLD DIRECTLY TO CONSUMERS

An emerging market segment for the laboratory testing industry is direct-to-consumer testing. A
few companies have sought to popularize genetic testing through advertisements and social
media. FDA has been aware of these companies marketing to consumers for several years. At
the time of the 2006 Government Accountability Office (GAO) investigation of DTC testing,
most of these diagnostics were “nutritional genetic™ tests—tests to assess what kinds of foods

individual consumers should eat and dietary supplements they should take. FDA followed up
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with the companies and FDA. CDC. and FTC published a cautionary statement on DTC genetic

tests.

New DTC genetic tests subsequently came on the market. FDA met with some of these
companies starting in 2007. FDA’s Center for Devices and Radiological Health, which is
responsible for the oversight of these tests, never informed these companies that they could
lawfully market their tests without FDA oversight. Instead, the Center met with these companies
to have a better understanding of what the companies were in fact doing or planning to do.
Initially their business models were not clear and the tests were being marketed for such
purposes as “antiquity determinations.” However, since then we have seen changes in the
number and types of claims being made. For example, one company provided test reports for 17
diseases, conditions, or traits in 2008 but provided over 100 types of results by 2010. In
particular, some companies are making claims about high-risk medical indications, such as
determining the risk for cancer or the likelihood of responding to a specific drug. Moreover, in
many cases the link between the genetic results and the risk of developing a disease or

responding/not responding to a drug has not been well-established.

Marketing genetic tests directly to consumers can increase the risk of a test because a patient
may make a decision that adversely affects their health, such as stopping or changing the dose of
a medication or continuing an unhealthy lifestyle, without the intervention of a learned
intermediary. The risk points up the importance of ensuring that consumers are also provided
accurate, complete, and understandable information about the limitations of test results they are

obtaining.
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* Physical and near-real-time analysis of the member’s identity through private, public and
government data sources, in concert with the eligibility card. Similar process to current
credit/debit card authentication and verification.

e Requiring eligibility transactions to be performed for each member visit in combination with the
member identification verification. (H.R. 3590 will cover the electronic eligibility transaction and
receipt requirements.) Validation of these steps could be required as part of the claim
submission process.

Complexity in the United States healthcare system fosters a breeding ground for crimina! activity and an
environment where the member is neither well informed, nor engaged in verification and validation of
services rendered. The following enhancements would aid in the member’s transformation into a true
healthcare consumer, empowering them to take control and responsibility of their heaithcare:

®  Post visit, provide the patient/member with a “bill of services”. This ‘receipt’ would detail in
easily understandable terms the services rendered, the estimated provider billed charges, likely
Medicare reimbursement and potential member liability.

e Post visit, but before claim adjudication, require the member to authorize and approve that the
claim submission is factually consistent with the services rendered and the billed amount(s} are
directionally equivalent to the “bill of services”.

* Offer online data to the member in the form of a Personal Health Record that reflects services
rendered, associated charges and discounts, and organized in a meaningful way that enables
better understanding of the purpose and results from healthcare services.

* Provide for the creation of a Medicare call center, staffed with nurse and billing advocates, to
assist members with any questions regarding the claim authorization and approval
requirements. Enact a penalty and loss of benefits for members knowingly authorizing and
approving invalid claims.

The two main areas of detection described above, in addition to the measures described within H.R.
5546, need to be interconnected and provide for regular feedback loops to create an optimal Prevention
System solution whereby the member/patient/consumer is actively engaged. A combination of
initiatives is the best way to provide complete detection assurance or reduce the approximately $60Bn
of Medicare fraud, waste and abuse. Engaging the consumer in the process has the added value of
eventually bending the cost curve as well.

Sincerely,

John Reynolds
President, FIS Government, Education & Healthcare
2
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claimed to describe the genetic basis of specific disease traits or conditions on which consumers
may base medical decisions; provide personalized information on which medications are more
likely to work given a person’s genetic makeup; and provide genetic predispositions for
important health conditions and medication sensitivities. In addition, a letter was issued to
Ilumina, Inc. for supplying unapproved reagents and instrumentation (marked “for research use
only™ and thus not approved or cleared by FDA) to several DTC manufacturers who use the
reagents as critical components in their products being offered directly to consumers for clinical,
not research, use. These manufacturers generally havenot submitted information on the
analytical or clinical validity of their tests to FDA for clearance or approval. All six companies
have been invited to discuss the regulatory status of their products further with the Agency.
Meetings with the companies are taking place now or have been or are being scheduled. FDA

may take additional actions, depending on the outcome of those meetings.

On July 19, 2010, FDA sent similar letters to 15 other firms marketing DTC genetic tests.

PUBLIC MEETING ON LABORATORY-DEVELOPED TESTS

On July 19 and 20, FDA held a public meeting for the purpose of obtaining input from
stakeholders on how the Agency should apply its authority to implement a reasonable, risk-
based, and effective regulatory framework for LDTs, including genetic tests, in particular, taking
into account circumstances unique to LDTs and to avoid any duplication with CLIA. We
provided an overview of the history and current regulatory status of LDTs. The meeting

discussions focused on:
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Statement of Dino Martis, President. On-¢ Healthcare

Chairman Pallone and Ranking Member Shimkus, 1 am pleased to provide my thoughts
on combating fraud, waste and abuse in the Medicare and Medicaid programs and throughout
our health system. Too many resources are wasted to criminals who game our inadequate
program integrity systems. Equally important, and a point that is missed too often in the fraud
and abuse debate, is that we spend a great deal of resources on law enforcement and chasing
crooks rather than leveraging technology to prevent fraud before it bears fruit. This point cannot
be overstated: our fraud and abuse laws do not reflect the advances in technology that will
protect taxpayer assets and consumer resources.

Despite the recent, well intentioned and useful changes in Federal laws to provide more
tools and to create disincentives to defraud Federal health programs, including modernizations
included in the Patient Protection and Affordable Care Act, Congress needs to deploy all tools at
its disposal to protect program integrity. One step would be to prevent fraud through use of
technologies that identify patient and provider, label durable medical equipment for tracking
purposes and make use of electronic health records to track services and claims by provider and
patient.

Fraud and Abuse is Pervasive

As a society, we are experts when it comes to keeping our possessions safe. We have
home security systems, car alarms, surveillance cameras in our businesses, PIN numbers,
passwords, and dozens of other methods. Why is it then that our large investment in healthcare
does not receive the same level of security?

The U.S. spends more than $2.5 trillion on heaithcare annually. According to the
National Health Care Anti-Fraud Association, at least 3 percent of that spending —— or $68
billion — is lost to fraud each year. The FBI estimates at least 10 percent — or $226 billion - is
annually lost to health care fraud. These numbers are staggering. Think of the benefit to people
that might be provided if those dollars were captured.

Medicare and Medicaid made an estimated $23.0 billion in provider overpayments in
2009. While not necessarily fraudulent, they highlight program vulnerabilities that need to be
addressed. One example of this problem is the Medicare program paid 16,548 to 18,240
deceased physicians 478,500 claims totaling more than $92 million from 2000 to 2007 according
to the U.S. Senate Permanent Committee on Investigations.

Unfortunately, the US trails behind most of the world in leveraging technology to keep
up with the latest health crime schemes. To combat healthcare fraud, countries across the world
invest in IT to save money. According to the Council on Foreign Relations, the U.S. government
invests $0.43 annually per capita on IT whereas the Canadian government, by contrast, spends
$31 per capita. Other industries, particularly in financial services, have adopted predictive
modeling and sophisticated data analytics and program rules to detect new fraud schemes,

On-& Healthcare, LLGC » 7798 Reading Rd « Cincinnati, OH +45237-2141
http://www.on-epeople.com/index.html
1-877-742-9272
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Mr. StupAK. Thank you, Doctor.

We will start with questions. I will begin.

Mr. Kutz, cotton swabs—so how do I go about—if I go online,
what do I do? Do I have to get a kit? And what does that cost me?
How do I go about doing it?

Mr. Kutz. Well, the first step is you need a credit card to pay
for it.

Mr. StuPAK. OK. Well, that is always number one.

Mr. KuTtz. That is usually the first step. And then when you get
the actual kit

Mr. STUPAK. And what does that cost, that actual kit?

Mr. Kutz. The four we bought were anywhere from about $300
to a $1,000 each.

Mr. STUPAK. And that was for the kit.

Mr. Kutz. For the kit. And there were no other products. These
four companies were not marketing supplements with theirs. So
that was something very different than what we have seen before.

Mr. StupAk. OK.

Mr. KuTz. So once you get that, you fill out a certain profile in-
formation, mostly age and ethnicity. And three of the four actually
had you spit saliva into a little container and then seal that con-
tainer and put it in the mail. The other one used, like, what was
a Q-tip to do cheek swabs to get the DNA samples, and then you
put that into a plastic container and send that in.

Mr. STUPAK. OK. And that is costing me anywhere between $300
and $1,200 for this test.

Mr. KuTz. There is others that are more expensive and less ex-

ensive. There is a lot more on the market. But with these, it was
5300 to a $1,000.

Mr. STuPAK. OK. What do you estimate Americans spend each
year on this genetic testing? How large is this industry, would you
say?

Mr. KuTtz. We don’t know. The only source we have seen, I think,
is the National Academy of Sciences’ report. It was approaching a
billion dollars and growing at 20 or 30 percent a year. But I don’t
think anybody would ever know with the Internet being one of the
primary ways that this is marketed.

Mr. STUPAK. And so, if it is estimated at a billion dollars a year
and it is growing at 20 to 30 percent per year—but yet, on your
reports that you showed, one of the first charts you showed, 68 per-
cent of these findings were wrong, correct?

Mr. Kutz. Well, they differed. For example, you know, when I
mentioned in my opening statement, for prostate cancer, I had dif-
ferent companies tell me I was at below-average, average, and
above-average risk. So, 68 percent of our 40 tests, we got different
results for the same disease.

Mr. StupPAaK. OK. And how did you get the bag of supplements
there, that black bag there?

Mr. Kutrz. That was a fifth company we tested. And, actually,
they were very, very different. They would be more of what we
would describe as the bottom feeders in this industry, the ones who
are really more of a consumer scam. They are telling you, based on
your DNA, that they have customized these supplements to me.
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And T've got my fake person’s name, and I am not going to tell
you what it is because we will use it again someday probably. But,
yes, they are saying if I take these supplements, that it is going
to reduce the probability I am going to get these diseases they say
my genetic tests show I'm predisposed to have.

Mr. STUPAK. So if it says you are predisposed to high blood pres-
sure, they would send you these supplements. And what do the
supplements cost, that little black bag of supplements?

Mr. Kutz. $140 a month.

Mr. StupAK. All right. And how long are you supposed to take
those supplements, then?

Mr. KuTtz. Forever, I assume. I don’t think it said you stop at any
point. So when you give them your credit card, it is $140 a month
and they send you a new bag. I think you take 20 of these a day,
is what we were told.

Mr. STUPAK. Do you know what they are, what the pills in that
bag

Mr. Kutz. There’s not ingredients. It says it’s got a number of
different plant and herbal and a bunch of things in it. But I don’t
know—I think we’ve got maybe the detailed components. We could
provide them for the record, if you’re interested in that.

Mr. STUuPAK. OK. So you really don’t know what you are taking.

Mr. KuTz. No, we don’t really know what we are taking.

Mr. STUPAK. And it is $140 a month.

Mr. Kutz. Correct.

Mr. StupAk. OK.

Dr. Shuren, in 2009, you testified that the FDA sent letters to
a variety of companies regarding the direct-to-consumer genetic
testing and medical devices. And then again this year, you did the
same thing, you sent additional letters to companies, informing
them they had to go through the medical device premarket ap-
proval process.

So the FDA regards these direct-to-consumer genetic tests, then,
as medical devices?

Dr. SHUREN. Yes, we view these tests by these companies as
medical devices.

Mr. STUPAK. Would the company then selling me back this black
bag of supplements every month for $140, would they have to get
FDA permission to do that?

Dr. SHUREN. If they are making a claim that——

Mr. StuPAK. That it would lower my high blood pressure.

Dr. SHUREN [continuing]. If it is going to lower cholesterol, then
they are making a drug claim, and the answer is, yes, they are sell-
ing an unapproved drug.

Mr. STUPAK. So if I do my genetic test and it shows that I'm pre-
disposed to high blood pressure, let’s say, and I sign up for this
supplement, bag of supplements, as Mr. Kutz has there, then they
would have to be registered with the FDA to send me that, because
they are sending me medication, if you will, to lower my blood pres-
sure. Is that correct?

Dr. SHUREN. If they are sending medication to treat high blood
pressure, they’re going to need to get that product approved by the
FDA.
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Mr. StUuPAK. OK. So the product has to be approved. They would
have to have a license, would they not? Would the DEA, the Drug
Enforcement Administration, yourself, be licensed to do this?

Dr. SHUREN. They would have to—if they are now making a drug
and selling it, then they are going to have to register with us. And
there is a whole bunch of other requirements. They have to meet
good manufacturing practices, reporting requirements. And it
sounds like this company hasn’t done any of that.

Mr. STUPAK. Mr. Kutz or Dr. Shuren, has any State certified
these genetic testing kits to be sold in their States? Do you need
a State certification to sell these?

Mr. Kutz. I think some States, as we understand it—I don’t have
the details—but do regulate or limit the ability to sell these di-
rectly to consumers. I don’t know which ones, but we did see some
of that in our research.

Mr. STUPAK. But all you do is go on the Internet, right?

Mr. KuTz. Yes. And no one is going to know.

Mr. StupAk. OK.

Dr. SHUREN. And the State of New York, for example, prohibits
direct-to-consumer marketing. They also, in order to use a test on
a sample from New York, they will have to approve that test before
you can use it in that State.

Mr. STUPAK. OK.

My time has expired. Maybe we will go another round of ques-
tions. Very interesting. Thank you both.

Mr. Burgess for questions?

Mr. BURGESS. Thank you, Chairman.

Dr. Shuren, FDA sent a letter to Pathway Genomics, June 11,
2009, stating that its health kit, a home DNA test, was a device
that did not have FDA approval or clearance. And it appears that
FDA has been corresponding with them for over a year. But has
any action occurred as a consequence of this?

Dr. SHUREN. No action has occurred until recently, when we did
send the other letter to say, “We think it is a device. Come in and
talk. Otherwise, we are serious about taking action.”

If there is any issue here with the FDA, quite frankly—and I will
say this—it is, why didn’t we act sooner?

Mr. BURGESS. That was going to be my next question.

Dr. SHUREN. And we should have acted sooner.

Mr. BURGESS. So do you have any idea how many of these tests
have been sold in the year’s time, now 13 months’ time it has taken
to get to this point?

Dr. SHUREN. So we should have acted before this time, now. And
I think the recent actions just, if you will, lit a stronger fire under
the agency, when we saw Pathway Genomics now entering into an
agreement with Walgreens to sell their collection kit through those
pharmacy stores.

Mr. BURGESS. So Walgreens was the catalyst?

Dr. SHUREN. A combination of things. We started to see these
companies market for higher-risk claims, marketing more claims.
And we thought, at this point, it is time to take action.

We also were trying to sift through if these companies were mak-
ing tests that might fall under our enforcement discretion policy for
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laboratory-developed tests. And we do not believe that these com-
panies are making laboratory-developed tests.

Mr. BURGESS. How many of these companies with whom have
you been communicating? We have the letters from Pathway. Are
all the ones on Mr. Kutz’s list ones with which you have commu-
nicated in the past year?

Dr. SHUREN. No. Seven of the companies we have been commu-
nicating with either in the past year, or just recently we sent let-
ters to. Three we have not. We will follow up on the information
that was given us to GAO. We have also shared this information
with the Federal Trade Commission as well.

Mr. BURGESS. You know, look over the horizon for just a minute.
What do you see as the next steps as far as the regulatory process?
What is going to happen as a consequence of the chairman calling
this hearing today?

Dr. SHUREN. Sir, what we will be doing with these companies, we
are giving them an opportunity to come in and tell us what is it
you want to do? If these companies are going to go out and market
tests that are not for device claims, they are not making medical
claims, that is one thing. If they are going to go out and make med-
ical claims, then we are going to talk about what you need to do
in order to sell that test lawfully on the market.

Mr. BURGESS. I would just ask the question again: Do you have
any idea how many of these kits were sold in the year between the
letteg that was sent to Pathway in June of 2009 and the present
time?

Dr. SHUREN. No, we do not.

Mr. BURGESS. And presumably it is not just Pathway, of course;
it is the other companies as well. So whatever it is, probably you
can conservatively multiply it by three or four to get to the total
number.

Dr. SHUREN. That is correct. I believe 23andMe, and they may
able to answer this, put some information out they had about
}510,0(210 customers for their tests. I believe that is the number we

eard.

Mr. BURGESS. But that is total. That is not just in the last year.

Dr. SHUREN. That is correct.

Mr. BURGESS. Mr. Kutz, do you have any idea over the year that
we have kind of been aware that there might of sort of be a prob-
lem here, and now getting really serious about it, do we have any
idea of how many kits have been sold and how many dollars have
been spent on this?

Mr. KuTtz. No. This was primarily an undercover investigation,
so we didn’t do a lot of market research, and I don’t know how any-
one could tell for sure, but the companies can represent that hope-
fully in the next panel.

Mr. BURGESS. Maybe we will go there with the next panel.

Dr. Shuren, have any of the companies ever been denied mar-
keting devices requiring approval?

Dr. SHUREN. They haven’t come to us to have their devices ap-
proved.

Mr. BURGESS. So it has not even been on the radar screen?

Dr. SHUREN. They haven’t. In years past when the tests were
first being developed, with some of the companies we actually sug-
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gested that they come to us if they want greater clarification. Back
then they were making much simpler claims. They never came to
us with any data or information.

Mr. BURGESS. Now, Mr. Kutz, do you feel it would be important
to associate—you have four companies that were blinded up on the
slide. Do you think it would be important for this committee to
know—to unblind those so we know which companies provided
which results?

Mr. Kutz. Of the four?

Mr. BURGESS. Yes.

Mr. Kutz. If you like, yes.

Mr. BURGESS. Maybe that information could be made available to
the committee.

I am advised if you know, you may state it.

Mr. Kutz. All right, of the four companies described as Number
one, two, three and four in our report, number one is 23andMe, two
is Decode Genetics, three is Pathway Genomics, and four is
Navigenics.

Mr. BURGESS. And, again, you can look at the glass as half full.
So I would definitely take the best results you got of the four.

Mr. KuTz. I slept better last night, thank you.

Mr. BURGESS. I knew you would. I did that for your benefit. And
your testimony notes that company two claimed that testing for
more markers is probably more accurate. If the company tests for
nillor‘e; markers, that increases their accuracy. Can you comment on
that?

Mr. Kutz. Yes. Well, we did visit with the companies. They don’t
know exactly what we did at this time, but they did each claim
that they weren’t surprised that we got different results, and the
differences were attributable to the number and type of markers
that they looked at. So several of them claimed they were more re-
liable than the other ones. But they all were not surprised, from
what I understand from the interviews.

Mr. BURGESS. Are we are going to get to go a second round? I
will yield back.

Mr. STUuPAK. Chairman Waxman, please.

Mr. WAXMAN. Thank you, Mr. Chairman.

Dr. Shuren, you believe that these are medical devises that
should be regulated by the FDA. Is the basis of that the claims
made by the Web sites and the producers of these tests?

Dr. SHUREN. Yes, that is correct, so claims for risk of cancer or
sensitivity to drugs.

Mr. WaxMAN. OK. Now, what do they have to do to stay in busi-
ness if they are considered medical devices?

Dr. SHUREN. Well, we hear from them the particular claims they
in fact they want to make, and for some of these they are going
to have to come to us and submit pre-market data.

What we have done with companies in the past who may be mar-
keting a test already who need to get FDA clearance and approval,
we may allow them, if they are ready to come in the door with a
submission and they have got the data and there isn’t a risk to pa-
tient safety, we may allow them to continue to market for a short
period of time to allow us to look at data and make a determina-
tion. But if they are not prepared to do that or there are concerns
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about patient safety, then we would have them no longer market
that test.

Mr. WAXMAN. I assume that the science is not advanced to the
point where they can say you are going to get this disease or you
are not going to get this disease. They are looking at the trend, the
likelihood.

Now, if they have a scientific ability to say that it is more likely
than not, isn’t that helpful to the consumer and how would they
be able to get approval for that kind of a claim from the FDA when
they can’t show the absolute scientific backing for a claim like
that?

Dr. SHUREN. Well, what is critical here is, first of all that infor-
mation has to be accurate, and there is a lot of questions now
about the accuracy of that information, as you saw from what GAO
showed, and it has been in some published reports already that in
fact the companies disagree.

One of the companies even in letters to us admitted that dif-
ferent genetic testing companies can report inconsistent results
even when based on tests with proven analytical validity, and they
go through all the different reasons. Because they are looking at
the data, they are making their own determinations on where to
make cutoffs on the science.

Another company on their Web site has said many of the genetic
discoveries that we report have not been clinically validated and
the technology we use, which is the same technology used by the
research community, to date has not been widely used for clinical
testing.

So, in terms of what we are going to want to see, is not only is
it accurate, but if we are going to give information to patients, is
that information truthful, not misleading, are they going to under-
stand it, what is going to be the emotional impact with that pa-
tient? Is it information they are going to be able to handle by them-
selves, or is it really information they need a physician or genetic
counselor to provide back to them? We are going to look for data
to answer those questions.

Mr. WaxmaN. That is an interesting point, because you are say-
ing not only does the information have to be accurate, but FDA is
going to evaluate how the information is going to be received.

Now, let’s say there is a maternity test, someone wants to mar-
kets a maternity test. I assume that requires FDA approval, pre-
marketing approval. Did FDA in reviewing those tests look at how
the information would be received?

Dr. SHUREN. When we do look at tests that are over-the-counter,
so here the test is simple enough that the patient can use it and
test themselves and they can understand and use the results. So
the answer is for these tests where there are concerns about how
the patient will

Mr. WAXMAN. But I asked you about a specific one.

Dr. SHUREN. Well, for maternity, maternity may not be actually
a device claim.

Mr. WAXMAN. As I understand a paternity test, a paternity test
is not something to that would be approved by the FDA. Why is
that?
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Dr. SHUREN. That is correct. Because if it is using, for example,
as evidence in a court case for determining if you are the father
of the child, that is not a medical claim. However, there may be
things about paternity. If you are saying that, well, we are looking
at paternity for making a decision of your risk for heart disease,
then you are making a medical claim.

Mr. WAXMAN. Now the consequence of some of these lines, for ex-
actly where you draw it, for a company to get a medical device ap-
proval would mean what, they would have to do lots of tests, it will
cost them lots of money, and I suppose that some of these compa-
nies won’t be able to stay in business. Is that a fair statement?

Dr. SHUREN. Well, it depends upon what they are going to actu-
ally test for and to show that it is actually accurate, you are meas-
uring what you are supposed to. For example, this is the genetic
profile we are looking for. Much of that is bench testing.

Mr. WAXMAN. Let me ask you this question, because I have just
a few seconds left. If the requirement for the test, and this is yet
to be determined by FDA in talking with these companies, if the
cost of doing the test to get pre-market approval by the FDA would
turn out to be so expensive that the companies could not stay in
business and there were no companies in business, is that a good
result? Does the FDA think is it is a good idea not to have any of
these companies doing this kind of this work?

Dr. SHUREN. We think that it is good to have companies doing
the work if the tests are accurate, they are supported by sound
science and they are understandable. We don’t think it is good to
be giving misinformation to patients.

Mr. WAXMAN. Thank you. Thank you, Mr. Chairman.

Mr. StuPAK. Mr. Kutz, if I may, you identified the four compa-
nies that you dealt with in your investigation. The company you
bought the supplements from? That was not one of the four?

Mr. Kutz. Right. That was, again was GeneWise Life Sciences.

Mr. StuPAK. OK. Mr. Griffith for questions, please.

Mr. GRIFFITH. Just a couple of comments. I think that Chairman
Waxman is making a very good point. I don’t think that the compa-
nies that are in question here would, if they disappeared tomorrow,
would impact the scientific community and our desire to do re-
search into genetics. I don’t think that that is—I don’t think that
is really a discussion here. I think the discussion is that whether
you are a Ph.D. or a physicist or you are a farmer with a limited
education, your medical IQ levels out when someone says “cancer”
or “Alzheimer’s” in front of you, and you do not have the ability to
interpret these results, much less have a follow-up as to what is
necessary. As far as prostate cancer is concerned, we know that if
a man lives long enough, he will develop prostate cancer.

This is all bogus. This is nothing more than the snake oil sales-
man revisited again in a high-tech community and in a high-tech
way. I think that the proof is in many of the discussions that you
have had with these companies, and it is very difficult to protect
the public from itself and its desire to be healthy.

So I think this committee is doing something that I think is very,
very important, that we do impose significant strenuous regula-
tions on these laboratories and what they are doing and what they
say they are doing.
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It reminds me of a story that they used to tell about the snake
oil salesman. He had two medicines, one was High Popalorum and
one was Low Popahirum. High Popalorum was taken from the bark
of the tree from the limb down, and Low Popahirum was taken
from the bark of the tree from the root up. They were both good,
but they were different. And I think what we are seeing here is the
High Popalorum-Low Popahirum story with a large check attached
to it on a credit card or what have you.

The other thing is this is nothing more than a lead-in to a mar-
keting effort. Anyone that takes the time to find out whether they
have got Alzheimer’s is already concerned about it. They go on the
marketing list for medications, vitamins, et cetera, and they begin
to get bombarded with mail. They probably say, well, how did any-
one know I was interested in Alzheimer’s? The lists are being sold.
Breast cancer is the same way. Most malignancies are the same
way.

So I think we are on to something here as far as what we need
to do for the public. I yield back the balance of my time.

Mr. BURGESS. Would the gentleman yield? I thank the gentleman
for yielding.

I do just want to point out that this science has evolved so rap-
idly in just a few short years that I have been here on this com-
mittee, and I can remember Dr. Zerhouni talking to us sitting at
this very witness table, his last public appearance in front of this
committee, talking to us about the single nucleotide polymorphisms
that are being used as these tags to ascertain the risk factors.

He put a slide up on the board that showed the number that
were available in 2003 and then went through the years. And by
the time we got to 2008, which was the year then, the entire slide
was filled up with these. So there has been a dramatic expansion
of the information that is available.

A field trip that I took to the National Institutes of Health in
2003, I went to a room where they were doing the testing for the
genetic tag for Type 1 or Type 2 diabetes, now I don’t remember
which it was. It was an enormous room full of people at the bench
testing. They were linked in on the Internet to at least two other
labs located in other places in the world that I was told were equal-
ly as large where people were working away around the clock at
doing this sequencing.

Last spring, I went to the NIH and I saw a machine that was
the size of two file cabinets and it was doing the same work of
three large labs from just a few years ago and doing it much faster,
and I suspect with at least as great or if not greater accuracy.

So, Dr. Shuren, this knowledge is going to evolve at a very rapid
pace. And I would just restate the question that I stated in my
opening statement, are you ready, is the FDA ready for what is
going to be delivered to it by the NIH and private companies and
researchers across the country?

Mr. WAXMAN. Would the gentleman yield to me in the few sec-
onds he has remaining?

Mr. BURGESS. I had asked a question to the witness and I was
hoping to get a response.

Mr. STUPAK. Let’s get a response, and then we will let the chair-
man follow up.
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Dr. SHUREN. It is a great question, and the answer.

Mr. BURGESS. That is why I wanted a response. It was a great
question.

Mr. WAXMAN. He wanted a phrase.

Dr. SHUREN. And I am sure your question will be just as great.

So we held a public meeting on June 30th to get at this question.
We are thinking, and I will tell you our initial thinking is really
an out-of-the-box approach on genetic testing.

We have two issues. Does the technology being used, is it accu-
rate? And as you mentioned, you could be looking at hundreds of
thousands of these single nucleotide SMPs, and you are not going
to have a validation that looks at every single one of them. So we
are looking at maybe there would be a subset. And if you could
show, you could demonstrate you are accurate with that subset,
that is good enough and we would trust you on all the rest of the
things you are looking at.

The second piece goes to then when I test for that profile, do I
really know that it is detecting or predicting the disease it is sup-
posed to detect and predict. And that is where the science really
is evolving.

What we are thinking about is FDA along with NIH pulling in
from the health care community, pulling in from patient groups, ac-
tually sit there going through the science, and when we set the
standards of what is good enough and when it is ready, allow those
claims. The companies then would not have to come back in the
door with a new application. We would say you are already a vali-
dated test. You can now make this claim.

That would actually be a way to allow for a lot of tests to be out
there, and we would be able to sort of go through that science with
a lot of experts to then allow for those claims. And that would actu-
ally be a much less expensive way of doing it for these companies
as well.

Mr. BURGESS. And that could tie into the disease registries that
we are building as a result of work in this committee.

Thank you, Mr. Chairman. I yield back.

Mr. STUPAK. The gentleman has a question?

Mr. WAXMAN. The gentleman’s times has expired. Others are
waiting to ask their questions.

Mr. StUPAK. Mr. Griffith?

Mr. GRIFFITH. One quick comment. In addition to the disease,
one of the things that is going on is most of our good legitimate
genetic labs are wide open information. They share it. It is a real
scientific endeavor. We know that we can expose 100 of our troops
to a traumatic event in Afghanistan and Iraq and only 10 percent
will develop post-traumatic stress syndrome. We believe there is a
genetic tendency for that.

So a lot of the research that we are doing is unrelated to the
snake oil concept, but it is ongoing and it is certainly not part of
this discussion.

So I yield back.

Mr. STuPAK. Remember, in the last 48 hours this committee
went from Gulf Oil to snake oil. So we are on top of our game.

Ms. DeGette for questions, please.
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Ms. DEGETTE. Thank you, Mr. Chairman. I would like to follow
up on the points that Mr. Burgess was just making, because I am
interested to know, Dr. Shuren, if in fact—in your written testi-
mony you say the FDA has cleared a number of genetic tests since
2003, and I am wondering if in your opinion we have the tech-
nology to be able to determine that these mail order type of tests
can be accurate and can be approved?

Dr. SHUREN. So there are two parts of accuracy. The technologies
used today are getting better and better and some of them are pret-
ty good. But in terms of what the results mean, for many of the
claims being made by these companies, the science has not yet suf-
ficiently evolved.

Ms. DEGETTE. So you do the technology, you can do the tests, but
it is the interpretation of the tests?

Dr. SHUREN. That is right. The technology is moving faster than
the science behind the interpretation of the tests.

Ms. DEGETTE. So given that, do you think that it is likely under
the process you have described the FDA will be able to approve
some of these mail order testing?

Dr. SHUREN. It is possible. We are going to have to wait and see
what data they have, what claims they make. I think some of those
claims they may not be able to make today. Some of them maybe
they would be able to make. But it is going to be based on sound
science.

Ms. DEGETTE. And do you think that primary care physicians are
adequately trained to interpret and assess and make recommenda-
tions based on these tests at this point?

Dr. SHUREN. I am not an expert in that, but I will tell the Sec-
retary’s Advisory Committee on Genetics, Health and Society con-
cluded that physicians generally are not well prepared to provide
that kind of counseling.

Ms. DEGETTE. Is that going to be part of the FDA’s consideration
as well?

Dr. SHUREN. Yes.

Ms. DEGETTE. I wanted to ask you, Mr. Kutz, because obviously
your testimony was compelling, but the audio clips were even more
compelling of what people were being told by these companies. One
thing that struck me was how little regard was shown in that
audio clip for patient privacy. The woman says I want to have, I
guess as a wedding gift or something, I want to have my fiance
tested, and the company said, well, that is a super good idea and
we have done that with others.

I know that both of the companies that did that have specific
policies prohibiting the sharing of genetic information with a third
party. Were you aware of that?

Mr. KuTtz. Yes, we knew that they had policies contrary to that.
That is why we were testing to see if they would actually say no,
we don’t encourage that or we are not going to do that if we know
about it.

Ms. DEGETTE. And do you think it was a problem with the em-
ployee on the phone not knowing what the company policy was and
that training within that company could have helped that?



93

Mr. Kutz. We didn’t talk specifically to anyone about that, so I
don’t know. But I believe the two companies will probably be on the
next panel.

Ms. DEGETTE. And what were those companies?

Mr. Kutz. Let me get it for you. I believe it is Pathway is one
and Navigenics is the second.

Ms. DEGETTE. Thank you. Here is my other question. I am won-
dering if you know if these companies went out of business or any
of these companies went out of business that held this genetic data.
Is there some kind of a system right now for what would happen
to that data if the companies went out of business?

Mr. Kutz. I don’t know that.

Ms. DEGETTE. Dr. Shuren, is that part of what the FDA is con-
sidering when it decides whether to approve these tests?

Dr. SHUREN. It is not an area that we have jurisdiction over, for
the most part. If we are dealing with labs, then CLIA does have
certain protections in place. Covered entities under HIPAA. But
you may be dealing with companies that fall outside of that scope,
and that could be a problem.

Ms. DEGETTE. I am going to yield my remaining minute to the
Chairman, who has another question.

Mr. WAXMAN. You are very kind. Thank you.

I guess the question that I just want to raise, and we will have
the witnesses on the second panel that can be helpful in answering
this question, but do these companies have researchers that are
adding to the information that will help us have these break-
throughs for learning more about propensity to disease and how to
make medicine more personal? Do they have researchers? Are they
adding to the scientific knowledge? Or are they, as the gentleman
from Alabama seems to suggest, charlatans, and if they are all
closed down, then so be it, they don’t really serve a useful purpose.

I don’t think the public ought to be misled. I don’t want people
to be abused. So I think there ought to be some scientific stand-
ards. But I think we have to look at what the consequences will
be if they have to go through a process at FDA that may be so ex-
pensive that they can’t survive it and what the loss will be.

I just want to raise that question, more for the second panel, un-
less either of you have an idea, an answer to it. But otherwise it
would go to the second panel.

Mr. KuTtz. I can answer it a certain way. I don’t believe these
four companies are involved with fraud. I don’t believe this is fraud
necessarily, because I think they believe what they are doing. I
don’t think they believe they are intentionally deceiving anybody.

Whereas I believe this is fraud (indicating). So I just want to
make that distinction. I didn’t necessarily answer your question di-
rectly, but there is a difference between companies that believe
they are doing something good and right versus ones that know
they are deceiving consumers.

Mr. WAXMAN. That product if sold without a claim can be sold
without any FDA review.

Mr. KuTtz. Yes, and it is being. There are lots of companies.

Mr. WaXMAN. The question is, there is a claim by one of these
direct-to-consumer advisories make that something for which FDA
would review, be required to review it. And I have a serious ques-
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tion about that, again, these lines that we are drawing. So the
product that you are worried about that could be fraudulent could
be sold freely, but the people that make the claim, if they just
couched it another way, may avoid any regulation.

Mr. Kutz. Right.

Mr. WaxMAN. Thank you.

Dr. SHUREN. I would add in terms of—from the information we
know they are not doing their own research on the genetic profiles
bu}‘f they are interpreting the studies that have been performed by
others.

I would raise, regarding companies going out of business, there
is another side to this. The failure of FDA to regulate for many of
these tests has created a disincentive for traditional manufacturers
to get more involved in this area, and I think that stifles innova-
tion as well. We need to consider it. Smart regulation can enable
innovation.

Mr. WAxMAN. Thank you.

Mr. STUPAK. Ms. Christensen, any questions, please?

Mrs. CHRISTENSEN. Thank you, Mr. Chairman.

Mr. Kutz, you said in your testimony that many of the studies
on which the genetic testing companies based their risk predictions
include only data for people of European ancestry. I understand
that GAO sent DNA samples with altered ethnicity information to
four genetic testing companies.

Can you explain how exactly that worked, what altered
ethnicities were submitted in your investigation, and did the ge-
netic analyses you received differ based on what you told the com-
panies about ethnicity?

Mr. Kutz. Yes. That is another interesting angle to this, and I
will just use myself since I was one of the donors. In one of my
cases, case number one for me, I was a 48-year-old Caucasian, et
cetera. In the other case, I was a 69-year-old African American
man. So with respect to that, the results I got back in two of the
cases were identical, but there was like a footnote saying but these
results really don’t mean anything because you are comparing your
African American to people of Eastern European descent, et cetera.
The other two, the results were different.

So they were apparently comparing me as an African American
against other African American men, or perhaps just African Amer-
icans, I am not sure. And those were different, and there were a
lot less of them. In other words, certain diseases they weren’t able
to compare.

So it was a combination of I think misleading—they all disclosed
something about it, but at the end of the day we got different re-
sults for two and the same results for two.

We asked for refunds, and two of the four gave us refunds be-
cause we felt we had been ripped off on that as a minority.

Mrs. CHRISTENSEN. OK. That kind of responded to my other
question. Which companies gave the refund and which ones didn’t?

Mr. Kutz. The refunds were Decode and 23andMe. And Pathway
and Navigenics did not give us refunds.

Mrs. CHRISTENSEN. Do you feel that—did the companies say up
front, do they let the customer know up front—you do have to put
your ethnicity on it.
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Mr. Kutz. All of them I believe ask for age and ethnicities. Some
asked for additional medical information on your history.

Mrs. CHRISTENSEN. And do the companies say up front, well, we
don’t have a lot of data for minorities because our data pool really
comes from people of European ancestry? Is that information pro-
vided up front?

Mr. Kutz. It is disclosed, I believe, but not necessarily in a
prominent way.

Mrs. CHRISTENSEN. And in the case of minority customers, do
you feel that the marketing is misleading and deceptive?

Mr. KuTtz. Yes. I believe that there should be much more promi-
nent disclosure. If someone says they are African American or
Asian, which were our two scenarios, they should be told very
clearly before they take their credit card information that you are
not going to get the same results as if you are Caucasian.

Mrs. CHRISTENSEN. I think it is appalling that the companies
would ask about their customer’s ethnicity at the outset, and de-
spite knowing immediately they can’t provide the customer with
the full results, still run the tests and charge the same price.

Let me ask Dr. Shuren a question, also. The reason that FDA
can—and it sort of follows up on the chairman’s question. The rea-
son that you have any jurisdiction over these tests is because they
qualify as a medical device because of some of the claims that they
make, is that right?

Dr. SHUREN. That is correct.

Mrs. CHRISTENSEN. So the company can just change their claim
and fall below the threshold, can’t they not, and then what re-
course do we have to have any oversight whatsoever?

Dr. SHUREN. So if they make claims, they are not making med-
ical claims at all, but they are engaging in fraudulent practices,
then we would be engaging with FTC. And that is one of the rea-
sons too, the information that GAO provided, we have shared that
with them at all. While we may not have authority over everything,
our other sister agencies have additional authorities and we work
with them in such situations.

Mrs. CHRISTENSEN. And I know that in answer I think it was to
Ms. DeGette’s question, I don’t remember who asked it, but do pri-
mary care physicians, of which I am one, have enough expertise to
be able to interpret the results? Despite your answer, we are talk-
ing about direct-to-consumer sales of these tests. Would the FDA
or GAQ’s position based on your investigation be that these tests
should be only done if ordered by a health care professional?

Mr. Kutz. Well, the genetic experts we spoke to said that most
doctors would not be able to interpret—I think it is consistent what
Dr. Shuren said, that the HHS studies showed. Our experts in ge-
netics told us the same thing.

Mrs. CHRISTENSEN. So who would interpret it? I mean, what is
the use of the test?

Mr. KuTtz. I mean, I can speak for myself, because I am one of
the donors actually, and I showed you only the chart for three very
serious conditions or diseases, I got three different answers. So I
am still confused about that.

Dr. SHUREN. And for some of the tests you will get a result and
who knows what to actually do with it. In other cases, people may
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be making a decision even it is on lifestyle. If you tell them they
have low risk for diabetes, they may not have low risk and that
person may be obese. A physician would say, you are obese. You
have unhealthy habits. You are actually at high risk for diabetes,
regardless of what your genetic test says. Yet that person may de-
cide I can have my cake and eat it, too.

Mrs. CHRISTENSEN. So if they had a provider, a health profes-
sional, nurse, nurse-practitioner, physician assistant or physician
involved in the process, they would be better off?

Dr. SHUREN. Yes.

Mrs. CHRISTENSEN. Thank you.

Thank you, Mr. Chairman.

Mr. StupAK. Thank you.

Let me just follow up a little bit, if I may. These companies, Dr.
Shuren, the FDA contacted them with letters, some in 2009, some
in 2010. The FDA invited them to come in to say if you are going
to do this type of testing, come on in, lets’s talk about it, is that
correct?

Dr. SHUREN. That is correct.

Mr. STUPAK. And no one took you up on that offer?

Dr. SHUREN. The offer we made now, the companies are now
scheduling to come in. We have met with one company once and
they are coming in again. We have met with a second company and
they are going to come back and talk to us.

Mr. STUPAK. But these companies, they know darn well that
FDA has oversight of what they are doing and they are trying to
avoid FDA regulation, are they not?

Dr. SHUREN. Well, they should know that we have oversight over
them. It would be a good question for the next panel.

Mr. StupAK. Well, there is a binder right there in front of you,
that binder. Go to Exhibit No. 8, if you would, in there. In there,
in one of the letters, all these companies before us, 23andMe,
Navigenics, Pathway Genomics Corporation, and Decode Genetics,
they have all received letters from the FDA, have they not?

Dr. SHUREN. Yes.

Mr. StupAK. OK. So if you go to Tab 8 there, this is a document
dated—it is an e-mail actually—dJuly 1, 2009, it is from a Pathway
employee who is discussing the advantages and disadvantages of
using a swab for DNA collection. You can see in there they have
the pros and cons. One of them they list is under the pros, the em-
ployee says for using swabs is to “avoid issues of the FDA regs re-
garding device manufacture and licensure of collection container.”

So they are trying to avoid FDA regulation. They think if they
use a swab, they avoid the FDA. Do they avoid FDA regulation
using a swab?

Dr. SHUREN. No, not necessarily. And I think this was for Path-
way Genomics, did you say?

Mr. StuPAK. Correct.

Dr. SHUREN. So Pathway Genomics isn’t even—if they are trying
to argue on a laboratory developed test, and when I get a collection
sample I have to use something that is approved and cleared by the
agency for that use, they are not a lab developed test. Their genetic
test they use, they buy from another company. That is our under-
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standing. If that is not the case, they can demonstrate to us other-
wise.

Mr. StupPAK. OK. So they have the lab. But also when they send
the results, like to Mr. Kutz, they are making a medical decision
or diagnosis, are they not?

Dr. SHUREN. Yes.

Mr. STUPAK. And you need a license for that, do you not?

Dr. SHUREN. That is something that goes, I hate to do it this
way, but for State law, it is sort of who can actually practice medi-
cine. If they are engaging in the practice of medicine. But regard-
less, they are acting as a manufacturer under FDA law.

Mr. StuPAK. Then if they send you a bag of supplements there
for $140, now they are actually practicing medicine, because they
say bag of supplements might lower my blood pressure, correct?

Dr. SHUREN. They would certainly be acting as a drug manufac-
turer.

Mr. StuPAK. OK. Go to document, Exhibit No. 2, and this is a
document from 23andMe that outlines a conversation between two
employees about CLIA. We have heard by CLIA, which is the Clin-
ical Laboratory Improvement Amendments, which is a law admin-
istered by the Centers for Medicare and Medicaid, that regulates
diagnostic lab testing on humans in order to ensure reliability of
the tests.

If you look at Exhibit No. 2, it says in there, Alex says, “CLIA
is so useless for a lot of things it sees. It ensures that all,” and they
have some colorful language in there, “are well documented and
validated, but doesn’t actually prevent them.”

So, Dr. Shuren, I understand that the CLIA tests whether the
lab test is reliable, but does the CLIA process have any role in pro-
tecting consumers from being confused or misled about diagnostic
value in these genetic testings?

Dr. SHUREN. No, CLIA does not address that.

Mr. StuPAK. OK. Does the CLIA process make sure that the di-
rect-to-consumer genetic test does what it purports to do?

Dr. SHUREN. No, it doesn’t.

Mr. StuPAK. What kind of regulatory scheme then would address
both the reliability of the test and ensure the safety and the effi-
cacy of these tests?

Dr. SHUREN. What you need is both FDA oversight and CMS
oversight under the Food and Drug Cosmetic Act and under CLIA.

Mr. STUPAK. As the investigation has shown, there are some with
the direct-to-consumer genetic testing market that will go to great
lengths to avoid government regulation. So we really hope that this
hearing provides more balance and demonstrates why stronger and
more diligent regulation is necessary.

You also mentioned CFTC, or I am sorry, FTC, the Trade Com-
mission, would also have a role in this?

Dr. SHUREN. They may. When we got the results the other day,
we shared it with them. We are going to have follow-up dialogue.

Mr. StupaK. Mr. Kutz, you have something you wanted to add
on this?

Mr. Kutz. Well, we referred these to FTC, too, for potentially de-
ceptive marketing practices.

Mr. StuPAK. OK. Mr. Burgess, questions?
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Mr. BURGESS. Dr. Shuren, in a regulatory environment for these
tests, would they be Class 1 or Class 2 devices?

Dr. SHUREN. It depends on the claim. Many of these claims that
are medical claims look to be more. Some of them look like Class
3, some would be Class 2. We would need to get the specifics on
them.

Mr. BURGESS. So Class 3 or Class 2 would be eligible for the tax
under the health care bill that we passed and signed into law a few
months ago, correct? Have you relayed this information to the Con-
gressional Budget Office, because they are always looking for
scores and savings on that patient care bill that we passed.

Let me just ask you a question, Dr. Shuren, regarding the regu-
latory pathways. Is the Food and Drug Administration at the
present time looking at the development of new regulatory path-
ways for things that are just on the horizon and perhaps a few
steps over the horizon?

Dr. SHUREN. The answer is yes. I think the approach I laid out
on genetic testing is an entirely different way of approaching tech-
nology. FDA has done this over the years. As we deal with new
sciences, we have a lot of flexibility under our existing authority
and we adapt it to new technologies. I think this is one area where
you are going to see us do that.

Mr. BURGESS. You know, one of the disappointing things about
this here has been that we have done absolutely nothing on a Fed-
eral budget at the congressional level. We have had no hearings,
we have not had the ability to have anyone in and talk to them
about their views and estimates for their agencies for the fiscal
year that is just around the corner now.

What can you tell us about the budget that you have to provide
this new regulatory environment that is clearly going to be re-
quired? We are dealing with one small aspect of it today, but there
are a lot of things that are just over the horizon in regenerative
medicine, in the types of cancer therapy that may be available,
where again your target population is a single patient and it is
tough to do a randomized clinical trial on that, a population of one.

So what is the budgetary outlook for your department as far as
this any regulatory environment?

Dr. SHUREN. Well, that is one where we are working through the
usual budgetary procession to handle. I will say as we gear up, as
we see more diagnostics coming down the pike, we do a re-look at
our existing list of diagnostics, and for some that are moderate risk
we better understand, we sometimes move to down-classify them
into Class 1, which means we don’t do a pre-market review.

We are doing such a review right now, and when we do that and
it is appropriate to down-classify, we free up resources that we can
then apply to new technologies coming in the door.

Mr. BURGESS. Now, bear in mind, when you down-classify, that
is going to take something off the tax rolls for the PPCRA, or what-
ever the dang thing is. So there will be a Congressional Budget Of-
fice score to that. And I am being a little bit lighthearted, but obvi-
ously we have an obligation, we will be looking at reauthorization
of the Food and Drug Administration in just really a very short pe-
riod of time. I can’t believe it has already come back around again
so quickly.
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But I think it is an important time for us to look at how you all
are doing with establishing the FDA, that will be required to meet
the challenges. Again, we are looking at one tiny little part of it
this morning, and it is terribly interesting and terribly important,
but there are a lot of things on the horizon out there that the 20th
century FDA was ill-equipped to handle, and the FDA has to be
able to handle the things that are going to occur in the 21st cen-
tury with the speed of research and development.

I have been concerned for some time that we put $10 billion into
the NIH in the stimulus bill, but we didn’t do anything for the
FDA. Now, assuming that those dollars we have invested in re-
search at NIH are going to lead to deliverables and products, are
you all able to keep up with getting those things out to the patient
population that may need them, or was the money spent on re-
search really never intended to get to a deliverable anyway, we
were just spending money to spend money.

Now I don’t know the answer to that question and I have never
been able to get a satisfactory answer from anybody at the FDA.
Again, we never had any budgetary hearings.

So what is your sense on this? Do you have the tools that you
need? Are you going to be able to talk to us at some point about
what is over the horizon and what is required to have a good func-
tioning 21st century FDA?

Dr. SHUREN. I think it is a discussion we would be happy to
have, to talk about our thoughts on what is coming down the hori-
zon, our thinking about what it may take to be well prepared.

Mr. BURGESS. I can only pray that our chairman will invite you
in to discuss that some day, because it has been lacking this past
year and it has been an omission that is significant, as we are see-
ing here this morning.

Thank you. I yield back the balance of my time.

Mr. WAXMAN [presiding]. The gentleman’s time has expired.

Ms. DeGette.

Ms. DEGETTE. I don’t have any further questions.

Mr. BURGESS. Can I just ask one last question on the issue of ge-
netic counseling? Under whose regime does that fall? Clearly the
phone calls that Mr. Kutz was playing for us, these were tele-
marketers giving genetic counseling. That is so inherently dan-
gerous that regardless of anything else we decide this morning,
that has got to stop. So who is the cop on the beat for that? Who
pulls the plug on that activity or makes these companies under-
stand that this has to cease and desist and you need to hire genetic
counselors to give genetic information?

Dr. SHUREN. Well, in some respects we have a certain responsi-
bility, so we may decide these are tests that actually can’t be pro-
vided directly to consumers, it is actually test results that have to
go through a health care professional. If it is something where we
decide that it could be provided through a genetic counselor, and
we have done that in the past, then the appropriateness of those
counselors and their credentialing I believe is handled at the State
level.

Mr. BURGESS. Thank you.

Mr. WaxMAN. Thank you very much. We appreciate your testi-
mony. We look forward to talking to you further about this issue.
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Mr. KuTtz. Chairman Waxman, can I correct something real brief-
ly before the second panel?

Mr. WAXMAN. Yes.

Mr. KuTtz. I had said before I think that I think the refunds for
our minorities were Decode and 23andMe. They were really Decode
and Pathway gave us the refunds. Just so if you are asking ques-
tions of the second panel, that that is the correct answer. I apolo-
gize for that.

Mr. WAxXMAN. Thank you.

I would like to now call forward our second panel of witnesses.

We have Dr. James Evans, Editor-in-Chief, Genetics in Medicine
and Bryson Professor of Genetics and Medicine at the University
of North Carolina at Chapel Hill; Ms. Ashley Gould, General Coun-
sel, 23andMe; Dr. Vance Vanier, President and CEO of Navigenics;
and Dr. David Becker, Chief Scientific Officer with Pathway
Genomics Corporation.

I want to welcome you to our hearing today. We appreciate your
being here. It is the practice of the Oversight Subcommittee to
have all testimony given to us done under oath, and so, if you
would, now that you have sat down, please rise.

You are advised that you are entitled to be represented by coun-
sel during your testimony. Do any of you wish to have counsel as-
sist you during your testimony?

Ms. GouLD. Yes.

Mr. MADIGAN. Michael Madigan of the Orrick law firm, Your
Honor. Pleased to be here.

Mr. WAxMAN. I haven’t been addressed as “your honor” in quite
a while. Thank you.

[Witnesses sworn.]

Mr. WAxXMAN. Let the record indicate that each of the witnesses
answered in the affirmative.

Dr. Evans, why don’t we start with you. There is a button on the
bottom of the mike. We will have a clock running for 5 minutes.
We would like to ask you to keep to that time.

TESTIMONY OF DR. JAMES EVANS, EDITOR-IN-CHIEF, GENET-
ICS IN MEDICINE, BRYSON PROFESSOR OF GENETICS AND
MEDICINE, UNIVERSITY OF NORTH CAROLINA AT CHAPEL
HILL; ASHLEY GOULD, GENERAL COUNSEL, 23ANDME; DR.
VANCE VANIER, PRESIDENT AND CEO, NAVIGENICS, INC.;
AND DR. DAVID BECKER, CHIEF SCIENTIFIC OFFICER, PATH-
WAY GENOMICS CORPORATION

TESTIMONY OF DR. JAMES EVANS

Dr. EvaNns. Mr. Chairman and members of the committee, thank
you for inviting me to testify.

Mr. Chairman, I ask that my prepared remarks be submitted for
the record.

I am a physician and scientist who specializes in genetics. I con-
duct research on the genetics of cancer, and I am Editor-in-Chief
of Genetics in Medicine, the journal of the American College of Ge-
netics. But first and foremost, I am a physician. I am a board cer-
tified internist with a general medical practice and a board cer-
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tified general geneticist who sees patients with genetic disorders.
I regularly utilize genetic testing in my practice.

Advances in technology hold great promise for a future of person-
alized medicine. We should encourage individuals to be the primary
directors of their own health care. Truly participatory medicine is
a worthy goal and people should have access to the information
contained in their own genome.

But it is critical that such information be of high quality, that
individuals receive accurate advice about the meaning of that infor-
mation, that their privacy be protected, and that claims concerning
those tests comport with reality.

Unfortunately, this is not always the case at present. One egre-
gious problem is the gap between claims by the providers of such
services and the value of the information actually imparted.

Most purveyors of DTC genetic testing appeal explicitly to its al-
leged medical value. We hear that genomic analysis allows one to
“take control of your health future.” Yet on each page of every re-
port is some variant of the following disclaimer. “Information pro-
vided is not intended as nor does it provide medical advice, treat-
ment, diagnosis, or treatment guidelines.”

The explicit health claims and the small print disclaimers cannot
both be true. Indeed, they are not. The disclaimer is correct. Such
information by and large lacks medical significance. This would be
true even if we understood how to interpret such results which, as
clearly demonstrated by the literature and by the recent GAO in-
vestigation, we do not. The gap between claims and reality should
be closed, and this could be accomplished in part by simply enforc-
ing existing standards promulgated by the FTC.

But while the vast majority of DTC tests are of merely entertain-
ment value, some have serious, indeed potentially life changing,
medical consequences. Thus, having signed up for innocuous infor-
mation about her ear wax consistency or possible food preferences,
a woman may also discover via a company Web site that she
should consider bilateral mastectomy and removal of her ovaries.
Startlingly, the recipient of such information from at least one
major purveyor has no recourse to even talk with a qualified pro-
fessional about her result. It is dangerous to allow the conflation
of entertainment with medicine.

With regard to quality, if genomic information has true medical
value, then it is only logical that its quality be insured like that
of any other medical test. I applaud the recent move of the FDA
to take a risk calibrated approach to regulation, a timely endeavor
in light of the recent mix-up of 87 samples by one major DTC com-
pany.

Protecting privacy is also critical. A minute sample of your DNA
can differentiate you from every human who has ever lived. What
do we do when a company goes bankrupt and ownership of your
uniquely identifying genomic information might suddenly become
the property of a venture capital firm? We need clear and enforce-
able guidelines for how such information is handled by its inevi-
tably unpredictable owner.

Regulation does not mean proscription. We can embrace an excit-
ing future in which the public has access to its genome in a way
that includes reasonable risk calibrated regulation. Indeed, the in-
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terests of companies and public health are fully aligned, since both
long-term business interests and the public’s health will thrive only
when tests and the claims about those tests can be trusted.

No one is more excited about the future of genomics than me.
You can probably tell that by my questionable choice of tie for this
hearing. I welcome the entry of responsible entrepreneurs into this
field. Medicine has plenty to learn from innovative companies.

I agree that people deserve access to the information contained
in their genomes. But as a physician who deals with these issues
daily, I do not feel it is paternalistic to simply maintain that they
also deserve an honest accounting of what such information means
and the assurance that it is derived in a manner that ensures qual-
ity, reliability and privacy.

Thank you.

[The prepared statement of Dr. Evans follows:]
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Testimony of James P. Evans MD, Ph.D
Hearing of the House Energy and Commerce Committee's Subcommittee on Oversight and
Investigations, July 20, 2010

Thank you very much for inviting me to testify. [ am a physician and scientist who
specializes in medical genetics. My research involves the use of emerging technologies to
analyze the human genome for genes involved in cancer predisposition and the ways in
which people use genetic information. I am the Editor-in-Chief of Genetics in Medicine,
the official journal of the American College of Medical Genetics. But first and foremost [
am a physician. I am a board certified internist who has a general medical practice. I am
also board certified in Clinical Medical Genetics and in Molecular Genetic Diagnostics in
which capacity I see and test patients who have, or are at risk of having, genetic disorders
such as predisposition to cancer.

The breathtaking pace of discovery in the field of genetics is providing new opportunities
for rapidly and inexpensively analyzing the human genome. We are now able to routinely
query an individual’s genome at over 1 million sites and the “$1,000 genome”, in which
access to one’s entire genetic code will be feasible for many individuals, will soon be a
reality.

Such advances in technology have great promise to revolutionize medicine and usher in a
new era of genomic medicine. These advances will lead to great progress in our basic
understanding of disease, improved diagnostic abilities, new therapies and personalized
prescription of drugs.

But the rapid pace of technological progress has left us understandably impatient for
immediate application to patient care. Like scientists and doctors, the public is curious
and hopeful about genetics and has demonstrated an interest in analyzing and
understanding their own genome. Indeed, we may be approaching an era in which much,
if not most, genetic testing could be done outside the confines of the traditional doctor’s
office or medical setting.

In part to meet this burgeoning interest, a wide range of direct to consumer (DTC) genetic
testing entities has arisen, a potentially positive development for both patients and the
public. We should encourage individuals to be involved in, and be the primary directors
of, their own healthcare. Truly participatory, individualized medicine is a worthy goal
and one we should strive for. People should have access to the information contained in
their own genome.

But it is also critical that they be assured that the information they receive is of high
quality, that they have recourse to disinterested advice about the meaning of that
information, that their privacy be protected and that claims made by the purveyors of
such testing comport with reality.

Unfortunately this is not always the case at present. The most egregious problem — and
the most remediable — is the distinct gap between claims made by the providers of such
services and the value of the information actually imparted. Most of the purveyors of
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DTC genetic testing appeal both implicitly and explicitly to the purported medical value
of the genetic tests in question. We hear claims that scanning your genome for genetic
variants provides a “road map to better health”, allows one to “take control of your health
future” or that “knowledge is power” with regard to disease. Indeed, these are the central
advertising logos of the three most prominent players in the genomic DTC arena. Yet on
each page of every report provided to patients by these companies, some variant of the
following disclaimer is made: “Information provided is not intended as, nor does it
provide, medical advice, treatment, diagnosis, or treatment guidelines.” The explicit
health claims and the accompanying disclaimer (in tiny font) cannot both be true. And
indeed they are not. The disclaimer is correct. Such information, by and large, utterly
lacks medical significance. This would be true even if we understood how to interpret
such tests, which, as clearly demonstrated by scrutiny of the literature and the recent
GAO investigation, we do not.

It is often submitted by boosters of such technology that mere knowledge of one’s risks
will be of benefit to an individual. Yet, little evidence suggests that this is the case.
Statistics about risk are tricky. I know, to a first approximation, what you, the reader of
this document, will likely die of...cardiovascular disease or cancer. These maladies are
not called “common diseases” for nothing. They are exceedingly common and one is at
considerable risk for them regardless of whether one happens to be at a relatively
increased or decreased risk when compared with the average individual in the population.
Thus, even for those at decreased relative risk, the chances are that they too will die of
one of these common diseases. Thus, finding out that you’re at double or half the
“average” risk of a common disease is simply not medically meaningful.

Likewise, for rare diseases, what does defining your risk really mean? The risk of a US
citizen developing Crohns disease, a disease of the GI tract, is about 1/1000. In what way
is it useful to know that I’'m instead at a 1/500 risk or a 1/2000 risk?

It is instructive to examine how we use risk information in pursuit of better health. Your
doctor doesn’t measure your cholesterol and blood pressure because simple knowledge of
that risk information is beneficial to your health. Rather, she measures it because we have
ways of altering your blood pressure or cholesterol. As a physician, I simply don’t know
what to do with the knowledge that I or my patient is at, say, a 40% increased risk for
prostate cancer. We have no interventions that make that information useful.

Some claim that knowledge of an increased risk will motivate people to live more healthy
life styles. Yet there is no good data thus far that genetic information has any special
qualities that will motivate individuals any more effectively than do our current
admonitions.

But what if I'm wrong? What if there really is something inherently special about genetic
information that will induce behavioral change? I sincerely doubt that this will be the
case but let’s grant that dubious proposition for a minute. If so, we have an even bigger
problem. Because for everyone [ find to be at increased risk of, say, heart disease, I am
mathematically guaranteed to find another at decreased risk. If genetic information has
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magical abilities to affect behavior then we run the inevitable risk that such information
will induce adverse behavior in the other half of the population, to their ultimate
detriment. The bottom line is that whether you are at increased risk or decreased risk of
disease, a healthy lifestyle will benefit you and there is little to be gained from finely
parsing that risk. The gap between claims and reality should be closed. And it doesn’t
even require new regulations, just enforcement of existing standards that are, at least in
part, promulgated and promoted by the FTC.

Another important issue before us is what sources of information the public has about the
meaning of their results. I would argue that the vast majority of test results provided by
most DTC genetic companies are simply of entertainment, not medical value. As such |
see little potential for harm and see no problem with the public having full access to such
information - as long as it is not oversold in the way I've just been describing.

But mixed in with trivial and fun tests (that, for example, assay your likelihood of having
thick earwax or liking Brussels sprouts) are a few tests offered by such companies that
have very serious medical consequences. For example, one major purveyor’s panel of
DTC tests include, along with trivial matters, a test for specific mutations which result in
an exceedingly high risk of breast and ovarian cancer. Thus, having signed up for
innocuous information about one’s ancestry and possible food preferences, women may
also find out via the company’s website that they should perhaps consider bilateral
mastectomies and removal of their ovaries. Startlingly, the recipients of such information
have no recourse to even talk with a qualified professional about their result and its
implications. I think that people should be free to get medical tests on their own terms.
But if one takes on the responsibility of informing someone that they have tested positive
for a mutation that could well lead to very serious — indeed life changing - consequences,
then one should ensure that the individual can at least pick up a phone and talk with
someone knowledgeable about its implications for them and for their loved ones. [ don’t
leave my patients in the lurch when I discover devastating information about their health
and doing so should not become a new standard of the internet age.

Ensuring quality testing is also of paramount importance as we try to realize the potential
of genomic information. Simply put, if such information has true medical value, then its
quality should be ensured like any other medical test. This is not too much to ask. I
applaud the recent move of the FDA to take a risk-calibrated approach to the regulation
of such testing. Their action is especially timely given the recent mix up of 87 samples
which occurred from a major purveyor of DTC genomics. In formulating appropriate
regulations it is important to keep in mind that risk calibration is possible. There is no
reason that each test must be regulated to the same degree. Rather, the seriousness of the
implications of a given test can guide the degree to which it must be regulated.

Protecting the public’s privacy is critical. A tiny sample of your DNA can serve to
differentiate you from every other human who has ever lived. Thus, it seems reasonable
that the public should be assured that their samples and their genomic information are
protected. What do we do when a company goes bankrupt and ownership of your
uniquely identifying genetic information suddenly may become the property of a venture
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capital firm? We need clear and enforceable guidelines for how such information is
handled by its (likely numerous) owners.

As we seek to employ genomic information in healthcare it’s critical and sometimes
difficult to remember that medicine and science are very different pursuits. Unfortunately
good ideas are insufficient to guide the practice of medicine. We've learned that we must
demand evidence of efficacy and safety before we translate what seem like good ideas
into medical care. If we do not it is our patients who will inevitably pay the price.

No one is more excited about the future of genomics than I am, nor feels more strongly
that it has the potential to usher in a new era of medicine that will benefit us all. I
welcome the entry of quality-minded and responsible entrepreneurs into the field.
Medicine is often validly criticized for being too slow to change and I think we have
plenty to learn from innovative cutting edge companies, some of the representatives of
which are also testifying today.

But as a physician who deals these issues daily I do not feel that it is paternalistic to ask
that the public not be deceived by exaggerated claims, that their privacy be protected, that
tests be of high quality and that they have recourse to unbiased information about the
meaning of their results. Regulation does not mean proscription. We can embrace an
exciting future in which the public has access to its genomic information but we should
do s0 in a responsible manner and risk-calibrated regulation is part of the answer. Indeed,
it seems obvious to me that the interests of companies and the public are actually fully
aligned since both their long-term business interests and public’s health will thrive only
when tests and the claims made for those tests are trusted.

1 believe that the public deserves access to the information contained in their own
genomes. But they also deserve an honest accounting of what such information means
and the assurance that it is derived in a manner that ensures quality, reliability and
confidentiality.
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Mr. StuPAK. Thank you, Dr. Evans.

Ms. Gould, your testimony, please. You are General Counsel for
23andMe.

Ms. GouLD. That is correct. Thank you.

Mr. StuPAK. If you want to pull that mike forward, and the
green light should go on when you press the button.

TESTIMONY OF ASHLEY GOULD

Ms. GouLDp. Chairman Stupak, Ranking Member Burgess, and
members of the subcommittee, good morning and thank you for in-
viting 23andMe to testify today.

My name is Ashley Gould, and I am the General Counsel of
23andMe, as you just heard. I ask that my full written testimony
be submitted for the record. Thank you.

It was really helpful to hear and we embrace the prior panel. We
were disturbed by the percentage of discordants in these reports,
and we have proposed standards to NIH and FDA. I will be talking
more about that today.

In the last 10 years, the Human Genome Project has revolution-
ized genetics. Direct-to-consumer genetics leverages these advances
by allowing individuals to access their own genetic information.
Consumers empowered with this information have made lifestyle
changes aimed at reducing their risks of developing disease and
have provided information to their physicians to aid in diagnosis
and treatment.

23andMe believes the subcommittee’s hearing today presents an
opportunity for all of us to understand the state of the science, how
best to protect consumers, and to design a sensible regulatory
framework for the future. We look forward to working with Con-
gress as well as the FDA and NIH on these issues.

We strongly agree with the subcommittee that DTC genetic test-
ing must be scientifically valid, accurate, and well-explained to con-
sumers. We are entirely confident in our own reports, which we de-
velop in conjunction with our physician and scientific advisers.

We support the subcommittee and FDA in the effort to create an
improved regulatory framework for genetic testing. We are already
working with FDA, NIH and other organizations to strengthen reg-
ulations for all laboratory testing, including genetic testing. Indeed,
we first met with FDA in 2007 before we ever offered our service
to consumers. Thereafter, in 2008, we met with FDA Commissioner
von Eschenbach and his staff and they encouraged us to proceed.
We have had ongoing discussions with FDA since that time.

Tomorrow, we will present our regulatory proposal to the FDA.
Our plan takes into account rapid technological innovation and en-
sures the analytical and clinical validity of all laboratory tests. In
addition, we think new regulations should provide transparency
across the industry so consumers know what they are getting from
the services they choose.

At the heart of any new regulation should be the requirement
that DTC genetic companies operate at the highest levels of science
and ethics. 23andMe grounds its service in several core elements:
Informed consent and strong privacy protection; educating cus-
tomers about personal considerations they should take into account
when using our service; educating customers in providing full
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transparency about the science behind our service; and recom-
mending that if customers have questions about their results, they
should coordinate with their physicians or a genetic counselor.

Indeed, we are proud that in 2008 our company’s DNA testing
was selected by Time Magazine as the number one invention of the
year.

One of 23andMe’s core missions is the development of innovative
solutions for accelerating genetic research. Our database is one of
the largest collections of genetic and health information in exist-
ence and has already led to published discoveries. We are currently
working with the Parkinson’s Institute on research aimed at dis-
covering the genetic factors underlying Parkinson’s disease. We are
proud to have with us today the head of the Parkinson’s Institute,
Dr. William Langston, one of the leading Parkinson’s researchers
in America.

We appreciate the concern that people who receive DTC genetic
information could make harmful decisions without consulting a
physician or could be lulled into inaction based on their results.
However, we have seen neither data nor scientific literature to sup-
port this view. Indeed, the current scientific literature, combined
with our own experience, shows that people do not take rash or un-
considered actions.

Moreover, 23andMe’s service is consistent with the FDA’s long
history of approving at-home over-the-counter laboratory tests for
HIV, hepatitis and other diseases, in addition to permitting con-
sumers direct access to tests for other conditions, such as high cho-
lesterol and pregnancy.

We believe the current regulatory landscape is ready for improve-
ments, and we welcome your interest and leadership in this area.

Thank you, and I look forward to your questions.

[The prepared statement of Ms. Gould follows:]
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Testimony of Ashley C. Gould, General Counsel, 23andMe, Inc.
“Direct-To-Consumer Genetic Testing and Consequences to the Public Health”
Committee on Energy and Commerce
Subcommittee on Oversight and Investigations, U.S. House of Representatives
July 22, 2010

Chairman Stupak, Ranking Member Burgess, and Members of the Subcommittee:
Good morning, and thank you for inviting me to discuss this important issue.

My name is Ashley Gould, and I am the General Counsel of 23andMe, Inc., a
leading personal genetics company dedicated to research and helping individuals
understand their own genetic information throungh DNA analysis technologies and web-
based interactive tools. Iask that the full written testimony be submitted for the record.

L Overview

Direct-to-consumer (DTC) genetic testing leverages the findings from the Human
Genome Project. Genetic testing has the potential to allow individuals to access their
genetic information — the building blocks of their genome. Customers empowered with
this information have made lifestyle changes aimed at reducing their risks of developing
disease and have provided information to their doctors to aid in diagnosis and treatment.
These actions have improved and even saved lives. Consumers can only be helped if
such services operate at the highest levels of both science and ethics. We thus greatly
appreciate the Subcommittee’s interest in this increasingly important area of personal
health, and we support sensible U.S. Food and Drug Administration (FDA) regulation of
genetic and other forms of direct-to-consumer testing.

Before explaining our DTC genetic testing services more specifically, we would
like to explain that 23andMe operates pursuant to the following core beliefs and facts:

A. Consumers have a fundamental right to access their personal genetic
information;
B. 23andMe takes a holistic approach in providing genetic information to

customers. Customers are provided with as much scientifically-sound
information as is available so that they can learn as much as possible;

C. 23andMe provides a platform for customers to participate in the research
process, so that we can all learn more about genetics and diseases;

D. Genomics has reached the stage where 23andMe can provide personal
genetic information to consumers in a cost-effective manner. 23andMe
relies on experts, both internally and on an outside board of prominent
science advisors, to provide its services based firmly on peer-reviewed
science;
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E. 23andMe provides genetic testing results to consumers in a secure,
confidential, and privacy-protected environment;

F. 23andMe encourages our customers to consult with medical professionals
before taking any medical action based on DTC results; and

G. 23andMe supports federal standard-setting or other sensible regulatory
activities to protect consumers and increase transparency.

1L Background

23andMe met with the FDA even before we launched our service, explained the
full scope of our proposed services, and were encouraged to continue with our service by
the then-FDA commissioner. Even while we have not been actively regulated by the
FDA, we have embraced the scientific standards normally applied in a regulated
environment. Based on FDA and Clinical Laboratory Improvement Amendments
(CLIA) standards, we have created a sophisticated, high-quality testing process.

To process and analyze our customers’ saliva samples, 23andMe contracts with
the National Genetics Institute (NGI) — a wholly owned subsidiary of the Laboratory
Corporation of America. NGI is a CLIA Program-certified laboratory that provides
advanced clinical genetics testing services for blood screening, medical testing, and
clinical research. Licensed as a clinical laboratory provider by both state and federal
agencies, NGI participates in a number of approved quality control programs, and holds
active Biologics Licenses from the FDA for screening of plasma for blood-borne
infectious agents. It also provides advanced genetic testing services to physicians,
hospitals, and clinics, and has supported numerous pharmaceutical and biotechnology
companies in the clinical development of new infectious disease and oncology therapies.
(See Attachment A). We believe that NGI complies with the highest professional,
regulatory, and corporate quality-assurance standards.

NGI processes customer saliva samples using a chip that analyzes nearly 600,000
data points — the building blocks of the genome that I referred to above. After NGI
completes the analysis, the collected data for each sample is encrypted using leading
technologies to protect privacy, and sent electronically to 23andMe, which then uploads
the data to the customer’s individual account. 23andMe then notifies its customers that
their data are loaded and ready for viewing.

Throughout this process, 23andMe provides strong safeguards for our customers’
privacy and confidentiality. We have invested in a sophisticated technical environment
for the storage and security of customer data and have had independent security audits to
verify that security is state-of-the-art. As a part of our Terms of Service, we educate
customers about our service and what will be provided - including how to use their
information, how their information is protected, and the scientific limitations. During
account registration, each customer is required to focus his or her attention on relevant
highlighted sections of our Terms of Service and agree to them. In addition, we have
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consulted on privacy issues with leading experts in the field, including the Electronic
Frontier Foundation, to adopt the highest standards and best practices for storing and
safeguarding our customer data.

Equally important, 23andMe grounds its service in five core elements: (A)
informed consent; (B) educating customers about personal considerations they should
take into account when using our service; (C) educating customers about the science and
methodologies behind our service; (D) updating customers with new information as the
science advances; and (E) emphasizing that customers should consult with health care
professionals before taking any medically-related actions based on our reports.

A. Informed Consent and Privacy

We require informed consent from customers before they use our services so that
they understand our permitted uses of their data and what our reports indicate ~ both the
information and its limitations. We take extra precautions with certain reports. For
example, we ask customers to be certain they want to know potentially significant
information, and insert interstitial pages that must be clicked through before viewing our
Parkinson’s and BRCA reports. This way, a customer has the chance to reflect before
making an affirmative choice to view his or her data.

No individual customer information is ever disclosed to third-parties without
explicit consent (unless required by law). In addition, we recently introduced an
institutional review board-approved consent document, which allows customers to decide
if they would like to participate in research intended for peer-reviewed publication. In
such instances, customer information will only ever be provided on an aggregate basis.
As a constant reminder to our customers, our consent document, terms of service, and
privacy statement are all available for review via links on every page of our website.

B. Education About Customers’ Personal Considerations

Our customers come to our service because they are motivated to learn about their
genes. Customers are not compelled to learn any information, and we designed the web
site to allow customers to choose to learn the information that interests them. Our Terms
of Service page clearly states that information customers learn could cause distress.
Specifically, we disclose at length the following risks and considerations:

. “Once you obtain your Genetic Information, the knowledge is
irrevocable;”

. “You may learn information about yourself that you do not
anticipate;”

. “The laboratory may not be able to process your sample, and the
laboratory process may result in errors;”

. “You should not change your health behaviors solely on the basis
of information from 23andMe;”

. “Genetic research is not comprehensive;”
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. “Genetic Information you share with others could be used against
your interests;” and
. “23andMe Services are for research, informational, and

educational use only. We do not provide medical advice.”

For a complete and fully described list of disclosed risks and considerations,
please see our Terms of Service. (See Attachment B). In addition, our public website
contains a section addressing considerations before using our service or engaging in
genetic testing. (See Attachment C).

C. Education and Transparency About the Science and Our Methodologies

We provide extensive information to our customers so they understand that the
data we provide can change as new scientific studies are completed. We also explain the
technology, algorithms, and methodology used to process and analyze their DNA. We
have white papers readily accessible on our website that detail our inclusion criteria
procedures and algorithms. In addition, for each trait, condition, or disease association
we test, we explain whether the result is based on established research — meaning that the
topic meets 23andMe’s criteria for findings that are very likely to reflect real effects. The
scientific community has largely reached consensus on these topics. We also explain
whether the result is based on preliminary research — meaning that these studies still need
to be confirmed by the scientific community. It also includes topics where there may be
contradictory evidence. The results of these studies are not conclusive. We report
associations based on preliminary research so that our customers know the most current
information about what their genome says, but we provide the customers with contextual
information so they know the research is preliminary.

‘When a customer receives his or her results related to a disease association, the
tustomer receives the risk prediction in context of the average person’s risk versus the
risk for a customer with his or her genetic variations. We also educate our customers
about the importance of the environment and other factors that also may influence their
risk of disease. Disease is not determined by the genome alone. We provide extensive
information about the condition and next steps, including encouraging customers to
discuss their results with their physicians and to consult genetic counselors.

D. Updates on Changing Data

We are committed to keeping our customers educated on new scientific advances.
After customers receive their initial results, we update them on new scientific findings.
As new scientific studies uncover new information that changes our understanding of the
genome and its meaning, we tell our customers how this new information changes their
results. We believe customers have a right to be updated when advances in science
change our understanding of their genomes, so we do not cut off our customers after one
look ~ or a year of looks — at their information.
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E. Emphasis on Physician and Genetic Counseling Support If Customers

Have Questions

As stated, if customers have questions, we recommend that they should
coordinate the receipt of their information with physicians or a genetic counselor. We do
not offer genetic counseling services directly and in fact believe it is important for
counselors to be independent of the company. We have provided links to such services
previously and since early June 2010, we have offered our customers a referral to
Informed Medical Decisions, Inc. (InformedDNA), an independent provider of genetic
counseling services staffed by certified genetic counselors. These genetic counselors are
trained professionals, who have additional training about the services and results that
23andMe provides.

To be clear, there is no financial relationship between 23andMe and
InformedDNA. However, we do provide InformedDNA with background information
about 23andMe’s test offerings so that InformedDNA’s genetic counselors will be
prepared to discuss the tests we offer our customers. This service is optional for
23andMe customers, and customers who choose InformedDNA for genetic counseling
services pay InformedDNA directly.

23andMe partnered with InformedDNA because it is the largest independent
network of genetic counselors and is the only national provider whose services are a
covered benefit for most individuals with commercial health insurance. (See Attachment
D).

III.  Concerns About DTC Genetic Testing

We recognize that there are concerns about customers having direct access to
genetic testing, including the risk that individuals might make poor choices based on their
results, and consistency of results among the different companies in this sector. We take
those concerns extremely seriously.

A. Genetic Concerns

The best way to avoid poor choices is to have educated customers. Here are some
of the things we are doing to educate customers: We have created educational videos that
are on our public website (these have over 140,000 views on Youtube and are used by
schools for genetic education). Our health reports have extensive information including
description of the underlying scientific literature upon which reports are based, citations
to these studies, the interplay between genes and the environment, and technical
information and additional resources for those who are interested. We also educate the
broader community. We have offered free genotyping to hundreds of physicians so they
can learn about their data and understand their patients’ needs, we are involved in
medical school programs to further genetics understanding, and we are involved in
numerous third-party research studies — some of which are described below.
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With respect to concerns about people making poor choices, there is excellent
scientific research being conducted about the impact and utility of DTC genetic testing.
For example, the National Human Genome Research Institute and the National Cancer
Institute of NIH, along with the Group Health Cooperative in Seattle and the Henry Ford
Health System in Detroit, launched the “Multiplex Initiative” in May 2007 to study 2,000
people in Detroit who were offered a multiplex genetic test for eight common conditions.
This study has shown that consumers understand that both genes and environment
contribute to disease risk. As part of this research, researchers found that “[i]ndividuals
who present to health care providers with online genetics information may be among the
most motivated to take steps toward healthier lifestyles. These motives might be
leveraged by health care providers to promote positive health outcomes.” There is more
to come, and it will educate all of us about what the actual issues might be and how to
address them.

‘We want to better understand these issues ourselves, and to that end, 23andMe
has worked with the Genetics and Public Policy Center at Johns Hopkins University to
conduct an independent study of how 23andMe customers understand and use their
results. We expect these results to be released later this summer, and we will keep you
informed about them. We are also working on a related study with Stanford University.

23andMe has over 50,000 customers, and through monitoring community
feedback, we are confident that DTC genetic testing has a positive impact on customers’
lives.

B. The June 2010 Sample Mix-Up

Regarding concerns about accuracy and reliability, let me briefly address the
reported June 2010 incident in which customers received results belonging to other
people. A single human error by a certified technician at our contracted laboratory
caused this incident. The technician accidentally and wrongly inverted a plate by 180
degrees, causing valid results for plate samples to be matched with the wrong person’s
name. This mismatching error at the laboratory led to 23andMe’s receipt of mismatched
results that were then transmitted to customers, affecting eighty-seven customers in all.

23andMe responded to the problem as soon as we learned of it from our
community by notifying customers and removing the mismatched results in less than 24
hours. We were then able to give the customers their correct results within six days.
While 23andMe regrets the error and takes the incident seriously, the company rapidly
resolved it. Since the incident, both 23andMe and our laboratory have further
strengthened our quality contro] systems to prevent such problems. The laboratory error
that occurred here could have happened in any laboratory for any genetic tests coming
from any hospital, doctor’s office, or other laboratory client — it was not a problem
uniquely related to 23andMe samples or DTC services to any extent. (See Attachment

E).
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C. Standards Setting

We fully appreciate the concerns that different companies can return different risk
predictions, which can happen even when the tests are accurate. There are several
scientific reasons for differences: companies employ slightly different criteria for the
inclusion of disease-associated markers in their reports; new associations between genetic
markers and diseases are being discovered at a rate faster than companies’ development
cycles; and companies test for an imperfectly overlapping set of genetic variants for
reasons including the ability of different genotyping technologies to assay certain
variants. We have asked NIH and FDA to help on this point. In addition, the industry is
already looking to other reputable, independent entities that could take up this challenge,
such as NIST, an independent standard setting entity.

IV.  How DTC Genetic Testing and 23andMe Helps Consumers Improve Their
Lives

Over the past decade, scientists have discovered that an increasing number of
diseases can be linked to variations in an individual’s DNA. These discoveries have
launched the revolution in personal health, empowering individuals as never before to
manage their personal health before they get sick. Thanks to such advances, we now
understand that each of us is born with genetic predispositions for developing diseases.

In some cases, this information can truly save a life. A striking example is that of
Kirk Citron. Kirk found out from 23andMe that he had about three times the normal risk
for venous thromboembolism - something he never would have suspected. Knowing this
information, Kirk did a little digging and found out his father’s father had a blood clotting
condition that had him on blood thinners for the last 20 years of his life. A few weeks
later, Kirk tore his ACL and was told he needed to have knee surgery (which is one of the
risk factors for blood clots).

Kirk went to his primary doctor and his orthopedist and told them he was worried
about the risk, given his family history and his DNA test. Both doctors were somewhat
dismissive of Kirk’s concerns, but Kirk was insistent enough that they agreed to change
the post-surgery protocol to give Kirk five days of blood thinner.

Kirk had the surgery and had the five days of blood thinner. Five days later, he
suddenly felt short of breath. Kirk saw his doctor and was immediately admitted to the
hospital — he had experienced a pulmonary embolism — a blood clot that traveled to his
lung.

In discussing it afterwards, Kirk’s doctor said two things: first, the fact that Kirk
had been on the blood thinner for five days almost certainly meant that the attack was
much less severe than it might have been (it could have been fatal). Second, having the
information ahead of time allowed Kirk’s doctor to make the diagnosis much faster than
otherwise would have been the case. Once Kirk was in the hospital, and on a new round
of blood thinners, he was out of danger, and now is home and doing just fine.
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Qur tests also detect genetic variations that have been linked with heart attacks,
Crohn’s Disease, macular degeneration, Parkinson’s disease, Type 2 diabetes, and many
others. As scientists continue to make breakthroughs, the number of diseases we can test
for will only increase. Because new, reliable studies are being published weekly, even
daily, we are regularly adding traits, diseases, and conditions to our testing. As we do so,
we educate our customers on these latest scientific discoveries as they happen, but we
only link them to our customers’ personal data after we determine that they meet our
standards of reliability.

23andMe’s DTC service is consistent with the FDA’s long history of approving
at-home, over-the-counter tests for HIV, hepatitis, and fecal blood (which might be
caused by colon cancer). In addition, FDA already permits customers to have direct
access to tests for potentially less worrisome conditions, such as high cholesterol and
pregnancy. As the FDA explains on its website, these tests help consumers “detect
possible health conditions when [they] have no symptoms, so [they] can get early
treatment and lower {their] chance of developing later complications ... [and] detect
specific conditions when there are no signs so that {they] can take immediate action.”
(See Attachment F). Although the results of the FDA-approved, over-the-counter tests
may lead to customers receiving potentially distressing information, the FDA has
permitted consumers to have direct access to these tests. Our tests are even less
worrisome, as they do not diagnose a disease but rather only provide more limited data.

V. How DTC Genetic Testing and 23andMe Help Develop and Accelerate
Medical Research

Besides the direct consequences of genetic testing on healthcare, 23andMe is also
strongly rooted in the development of innovative solutions for accelerating medical
research. One of the unique features of 23andMe’s DTC genotyping service is the
company’s focus on 23andWe, a community-centered research effort in which consumers
are encouraged to contribute to medical science by answering surveys.

To date, through 23andWe surveys, 23andMe has amassed one of the largest
databases of genetic and health information in existence. This database includes over
50,000 customers, of whom more than half have participated in at least one survey, and
of whom roughly 10% have participated in at least 20 surveys in total. Our customers
have answered over 10 million research questions. Last month, we published our first
paper describing the results of a number of replications and several novel findings based
on our customer data in the open access, peer-reviewed journal PLoS Genetics, and many
more publications covering novel associations with more serious medical conditions are
on the way.

We believe that this model of research has the potential to transform research in
this field in two specific ways. First, unlike most research studies to date where the
primary source of funding has been a government agency such as the NIH, our research
model has been primarily driven by consumer interest, Second, our active cohort of
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engaged customers has enabled us to pursue research into over 600 health conditions
simultaneously, in contrast to traditional approach of funding a genotyping study for a
single health condition at a time. This allows research to proceed at a much faster pace
than possible in more traditional settings. For example, in March 2009, we began a
project to study the genetics of Parkinson’s disease. In less than a year, we were able to
assemble a database of nearly 4,000 genotyped patients with Parkinson’s disease, which
enabled us to replicate previous findings as well as to discover a number of novel
associations that had not previously been reported in the scientific literature. These novel
associations are not yet reported to our customers because they have not yet been
published in a peer-reviewed journal, which is one of our standards for inclusion.

Because we have such a large research database and engaged customers, we are
able to assess the clinical significance of genome associations. We are in a unique
position to tell our customers, and the community, how clinically significant this
information is.

VI. 23andMe Supports a Strengthened Regulatory Framework for DTC Genetic
Testing

23andMe has been working with federal authorities — and looks forward to
continuing to work with them — on improving the regulatory framework for all diagnostic
testing, including genetic testing. These are complicated issues, as evidenced by the fact
that FDA just held a two-day meeting this week and heard from numerous medical,
laboratory, academic, and industry groups about how to change the regulation of
laboratory testing. We have met with the FDA several times and have had discussions
with thern on how they might regulate this new industry that does not fit squarely into
any existing regulatory paradigm. We have also engaged with other officials at the U.S.
Department of Health and Human Services and NIH.

We have been working on a proposed framework that we will present to the FDA
tomorrow. This framework takes into account rapid technological innovation, and will
ensure the analytical and clinical validity of all laboratory tests. We hope that the
framework will lead to a scalable regulatory system for the FDA to adopt.

VII. Conclusion
Thank you again, Chairman Stupak, Ranking Member Burgess, and Members of

the Subcommittee for giving me the opportunity to speak with you today and for your
work on these issues.
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HOME COMPANY TESTING SERVICES LIBRARY CONTACT

Testing Services Overview

National Genetics Institute (NG} provides advanced clinical genetics testing

services for blood screening, medical testing, and clinical research. The company

offers industry Jeading assays for human immunodeficiency virus (HIV), hepatitis A,
¢ B,and C (HAV, HBV, and HCV) viruses and other infectious agents and has NG offers a range of advanced genefics assays.

pioneered robust, sensitive, and high throughput methods for pooled specimen Sslect a spesific test below to obtain additional test
¢ nucleic acid testing. information,

[ Piease select one..

NGl is a leading provider of nucleic acid screening services to the global
biotechnology industry and screens milfions of plasma donations a year for blood
borne infectious agents {Screening Services). The company also provides its
advanced genetic testing services to physicians, hospitals, and clinics {Medical
Testing) and has supported numerous pharmaceulical and biotechnology companies
in the clinical development of new infectious disease and oncology therapies
{Clinical Research Services).

NGt is licensed as a clinical laboratory provider by both state and federal agencies,

participates in a number of approved quality control programs, and holds active

Biologics Licenses from the US Food and Drug Adminisiration (FDA) for screening
. of ptasma for blood borne infectious agents.

Copyright © 2006 Laboratory Corparation of America, Al Rights Reserved. “LahCor
S iy
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ot personal.

about 23andMe
Team 23andMe

Mews

Tore Values

Policy Forum

enate Inko

Jovs

who we are

Board of Directors
Editonal Advisors
Scentific Advisory Board

terms of service

. Definitions

-

+ “23andMe" means 23andMe, inc., whose principat place of business is at 1390 Shorebird Way, Mountain View. CA 94043,

+ "23andWe Research” meaos scienfific research thal 23andMe performs with the intent to publish in a peer-reviewed scientfic journat.
23andWe Research only uses Genelic and Self-Reported intormation from users who have given consent according to the applicable
Consent Dacument. 23andWe Research activities do not include R&D.

~ "R&D" means research and development activities performed by 23andMe on user data. These activities may include, among other
1hings, improving our Services andfor offering new products or services 1o you: performing quality conlrol activities: conducting data
analysis that may Isad 10 andlor indude commercialization with a third party.

* "Service” or "Services means 2JandMe's products, software, services, and websile {including bul nof imited fo lext, graphics,
images, and other material and information} as accessed from time 1o time by the user, regardiess if the use is in connsction with an
account or not.

"Personal information™ is information that can be used to identify you, sither alone or in combination with other information. 23andMa

coltects and stores the follawing types of Personat Information:

" i isthe i ien you provide about yourself when registering for andior purchasing our Services

{e.g. name, email, address, user 1D and password, and payment informalion),

+ "Genetlc information” Is Information regarding your genotyps (8.9. the As, Ts, Cs, and Gs at particular locations in your
genome), generated through processing af your safiva by 23andMe ar by its conlractors, successors, and assigrees; of
otherwise processed by andior contributed to 23andMe.

- "Self-Reported Information® is alf information abou! yoursell, including your disease conditions, other health.related

information, personal traifs, ethnicity. family history, and ather information that you enter into surveys, farms, o features while

signed in to your 23andMe account. Sell-Reporled informalion is included in 23andWe Research only it It has been indicated for
22anvWe Research use on the website and if you have given consent as described in the applicable Consent Document.

“User Content™ is aif information, data, text, softwara, music, audio, photograghs, granhics, video, messages. of other materials

- other then Genetic ion and Self-Reported Hon-gt d by users of 23andMe Services and transmitted,

whelher publicly of prvately, ta or through 23andMe.

- "Web Behavior information” is information an how you use ihe 23andMe websita (e.g. browser type, domains. page views)
collected through log fites, cookies, and web beacon technology.

. Genetic and Self-Reported is Genetic and Seif-Reported ion that has been stripped of
Registration information and combined with data from a number of other users sufficient to minimize the possibility of exposing
individual-evel information while still providing sclentific evidence.

2, Acceptance of Terms

Your use of 23andMe's Services {excluding any services provided by 23andMe under a separale agreement) is subject to the tems of the
Iegat agreement between you and 23andMa set forth In thess Terms of Servica {"TOS"). Except as specified hersin, these TOS apply to
any use of the Services, inciuding but not limited to a) subrmilting a saliva sample for DNA extraction and processing, b} uploading a digital
version of your Genetic Information and interacting with it or the 23andMe wabsite, andior ¢) creating and using a free 23andMe acoount
without providing your safiva sample of Genelic Information, In order lo use the Services, you musl first agree 1o the TOS. You may not use
the Services if you do not accept the TOS. You can accapt the TOS by {1) elicking to accept or agres to the TOS, where this option is made
available 1o you by 23andMa for any Service; of by (2) actually using the Services. In this case, you acknowledge and agres that 23andMe
wAll tret your use of the Services as accaptance of tha TOS from that point ohwards, In addition, whan using particular 23antdMe Services,
you shall be subject to any guidelings or rules applicable to such services thal may be posted from time to time. Alf such guidelines or riles
are hareby incorporated by reference into the TOS. 23andMe also may offer ather services from time te time that ara governed by differsnt
lerms of service.

3, Prevequisites

a. Whether you submit your own sativa sample, 3 safiva sample for anyone far whom you have tegal authorily to agree, or utherwise
provide your own Genetic Information, you may not use the Services and may not accept the TOS if (1) you are not of iegal age ta
form a binding conteact with 23andMe, or {2) you are a person barred lrom receiving the Services under the laws of the jurisdiction in
which you are resident o from which you use the Services.

In addition to the conditions above, if you conlribute or othenwise provide your own Genefic Information, you must be eighteen (18)
yoars of age or older to agree to these TOS on behalf of yourself or thosa for whom you have legal authority to agree

IFyour use of the Services includes ¢reating a 23andMe account, without submitting a saliva sample or otherwise providing Genetic
Information, you must bs thirtean (13) years of age or oider 10 use the Services and accept the TOS.

=

o

4. Deseription of tha Services

The Services include aceess to 1he 23andMe public website and personat genoltyping services, ingluding the collaction and analysis of your
saliva sample, Uniass explicitly stated otherwise, each new featurs that augments or enhances the current Service shall be subject to the
TOS. You acknovdedge and agree that the Services are provided "AS-1S" and are based on the current stale of the art of genetic ressarch
and technotogy in use by 23andMe at the time of the purchase or viewing. As research and scientific and

evolve, 23andMe is constantly innovating in order ko provide the best passible for its usars. You and agree that the
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form and nature of the Services which 23andMe providas may change from time to time without prior notice to you. As part of this continuing
innovation, you acknowledge and agree that 23andile may stop y or ily} providing some Services (or any lealures
within the Services} to you or to users ganerally at 23andMe’s sole discretion, without prior notice to you, You may stop using the Services
at any time. Yau do not need to specifically inform 23andMa when you stop using the Services unless you are requesting closure of your
account. 23andMa assumes no responsibility for the use of Sarvices outside the terms of this TOS or other applicable terms.

In order to use the Services, you must oblain Internet access, either direcily or through devices that access web-based content, and pay any
sarvice foes associated with such access. You are solely responsible for paying such feas. In addition, you must provide alf equipment
necessary to make such Internet connection, indluding a computer and modem or other access device. You are solely responsible for
providing such equipment. You acknowledge and agree that while 23andMe may not currently have set a fixed upper limit on the number of
{ransmissions you may send or receive through the Services or on the amount of storage space used for the provision of any Service, such
fixed upper fimits may be set by 23andMe at any time. at 23andMa's discretion.

5. Risks and Considerations Regarding 23andMe Services

Once you obtain your Genstic k ion, the ge is I ble. You should not assume that any information we may be able
o pravide o you, whether now or as genetic , wilt be or positive. You should also understand that as research
advances, in order for you to assess the meaning of your DNA in the context of such advances, you may need ta obtain further services
from 23andMe or from your physician or other health care provider.

You may learn information about yourself that you do not anticipate. This information may svoka strong emotions and has the potential
1o alter your life and worldview. You may discover things aboul yourself that frouble you and that you may not have the abitily to control or
change {e.g.. your father is not genstically your father, surprising facts related ta your ancestry, or that somecne with your genotype may
have a higher than average chance of g a specific ition or dit These otk could have social, legal, or economic
imptications,

The faboratory may nat be able to process your sample, and the laboratory process may resuit in errars, The laboratory may not e
able to process your sample if your safiva does not contain a sufficient volume of DNA, you do not provide enough saliva, or the results from
processing do not meet our standards for accuracy. If the initial processing fails for any of these reasons, 23andMe will reprocess the same
sample at no charge to the user. If the second attempt to process the same sample falls, 23andMe will offer to sand another kit to the user
io collect a second sample al na charge. It the user declines this option, tha user is entitied solely and exclusively to a complete refund of
the amount paid to 23andMe, less shipping ang handling, provided that the usar shalf not resubmit another sample through a fiture
purchase of the service. If the user opts to receive another sample collection kit and 23andMe's altempts to process the second sample are

ur will not send additional sample collection kits and the user wift be entitfed solely and exclusively to a complate
refund of the amount paid to Z3andMe, less shipping and handling, provided the user shall not resubmit another sample through a future
purchase of the service. if the user this policy ag and brmits another sample through 8 fulure purchase of the service

and processing is not successtul, 23andMe will not offer to reprocess the sample or provide the user a refund. Even for processing thal
maeets our high standards, a small, unknown fraction of the data generated during the laboratory process may be un-intarpretable or
incorrect {referred o as "Erors™), As this possibility is known in advance, users are not enlitled to refunds where these Errors occur,

You should not change your health behaviors solely on the basis of Information from 23andMe, Make sure to discuss your Genetic
Information with a physician or other heaith care provider betore you act upon the Genetic Information resulting from 23andMe Services. For
most common diseases, the genes we know about are oply responsible for a small fraction of the risk. There may be unknown genes,
environmental factors, or fifestyle choices that are far more important prediclors, if your data indicate that you are not at elevated genetic
risk for & particular disease or condition, you should not fes] that you are protectad. The opposite is also true; if your data indicate you are at
an elevated genetic risk for a particular disease or condition, it does not mean you will definilively develop the disease or condition, in either
case, if you have conterns or questions about what you learn through 23andMe, you should contact your physician or other health care
provider.

Benetic h is not compr fve. While we many of th ds of data points from your DNA, only a small
percentage of them are known to be refated o human traits or health conditions. The research community is rapidly leaming more about
genstics, and an important mission of 23andMa is to conduct and contribute to this research, In addition, many sthnic groups are not
included in genetic studies. Because interpretations provided in our service rely on these published studies, some interpretations may not
apply to you. Future scientific research may change the interpratation of your DNA. In the future, the scientific community may show
previéus o be i orj

Genetic information you share with others could be used against your interests. You should be careful about sharing your Genetic
Information with athers. In lhe future, it or may request Genetic Information. The Genetic Infarmation
Nondiscrimination Act was signad into law in the United Statas in 2008, and some, but not ail, states and countries have laws that protect
individuais with regard 1o thair Genetic Information. You roay want 1o consull a lawyer 1o understand the extenl of legal protection of your
Genetic information befora you share it with anybody.

Furthermore. Genetic Information that you choose to share wilh your physician or other health care providar may become part of your
meadical tecord and through that route be accessible to other health care providers and/or insurance companies in the future, Genatic
Infarmation that you share with family, friends or employers may be used against your interests. Even if you share Genetic Information that
has no or fimited meaning today, that information could have greater meaning In the future as new discoverigs are made. If you are asked
by an insurance company whether you have learned Genetic Information about health conditions and you do not disclose this to them, this
may be considered to be fraud.

23andMe Services are for h, infor i 1, and ed i usg only. We da not provide medical advice, The Genelic
information provided by 23andMe is for research, informational, and educational use only. This means two things. First, many of the genetic
discoveres thal we repord have not been clinically validated, and the technology we use, which is the same lechnology used by the research
community, to date has not been widely used for clinical testing. Second, in order to expand and accelerate the understanding and practical
application of genetic knowledge in health care, we invite all g yped users {0 padicipate in 23andWe . Parti on in such
research is voluntary and based upon an IRB-approved consent document. As a result of the current state of genetic knowledge and
understs our Services are for , informational, and educstional purposes only. The Services are nat intended o be used by the
customer for any diagnostic purpose and are not a substitute for professional medical advice. You should always seek the advice of your
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physician or other health cars provider with any questions you may have regarding diagnusis, cure, treatment, mitigation, or prevention of
any disease or other medical eondition of impairment or the status of your health,

23andMe does not recommend or endorse any specific course of action, resources, tests, physician or other health care providers, drugs.
biolngics, medical devices or other products, procedures, opiniens, or other ion that may be i on our websile, As explained
on our website. 23andMe believes that (a) genetics is oniy part of the picture of any individual's state of being, (b} the state of the
understanding of Genetic Information is rapidly evolving and at any given lime we only comprehend part of the picture of the role of
genetics, and (¢} only @ trained physician or other health care provider can assess your current state of health or disease, taking into
account many factors, including in some cases your genetics as well as your current symptoms, if any. Rellance on any information provided
by 23andMe, 23andMe employees, others appearing on our website at the invitation of 23andMe, or other visitors to our website is solely at
your own sk,

While we are ticensed in California as a clinical laboratory, not alt jurisdictions require our Services to be subjedt to ficense. Therafore, we
are not universally licensed by all state, federal. or international aulhorilies for genetic testing conducted for heatth and disease-related
purposes. in additien, there are certain jurisdictions in which we da not offer our Servicss because we do not have required licenses.

§. User Reprgsentations

By accessing 23andMa Sarvicas, you agree to, acknowledge, and represent as follows:

a. You understand that information you learn from 23andMe is not designed to diagnose, prevent, or treaf any condition or disease or o
ascertain the state of your health and that you understand that the 23andMe services are intandad for research, informationat, and
educational purposes only. You acknowledge that 23andMe urges you 10 seek the advice of your physician or other heallh care
provider if you have quastions or concerns arising from your Genetic Information.

. You give permission to 23andMe, its contractors, successors and assignees lo perform genotyping services on the DNA extracted
from your safiva samgle and to disclose the rasults of analyses performed on your DNA to you and ta others you specifically authorize.

¢. You represent thal you are eighteen (18) years of age or older if you are providing a saliva sample or accessing your Genetic

tnformation. .

d. You are guaranteeing that any sample you provide is your safiva: if you are agreeing to these TOS on behalf of a person for whom you

havs legal authorization, you are confirming that the sample provided wifl be the sample of that person.

&, Hyou are a customer outside the U.S. providing a saliva sample, you confirm thal this act is not subject 1o any export han or restriction
in the country in which you reside.

. You agree that any saliva sample you provide and all resulling dala may be transferred andfor processed nulside the country in which
you reside.

g. You are warranting that you are not an insurance

an smployse.

h. You are aware that some of the information you receive may provoke strong emotion.

. You take responsibility for all possible consequences resulting from your sharing with others access to your Genelic Information and
your Self-Reported Information.

. You understand that all your Personal Information will be stored in 23andMe databasss and will be processed in accordance with the
23andMe Privacy Stalement.

. Waiver of Property Rights: You understand that by providing any sample, having your Genetic ion prc | ing your
Genetic information, or providing Self-Reported Information, you acquire no rights in any research or commercial products lhat may be
developed by 23andMe or its collaborating pariners. You specifically understand that you wilt not recsive compensation for any
research or commerclal products that include or resutt from your Genetic information or Self-Reported information,

o

f oran ing to obtain information about an insured person or

=

You agree that you have the authority, under the laws of the state or jurisdiction in which you reslde, to provide these
representations. In case of breach of any one of these representations 23andMe has the right to suspend or terminate your
account and refuse any and all current or future use of the Services {or any portion thereof) and you wilf defend and indemnify
23andMe and its affiliates against any lability, costs, or damages arising out of the breach of the representation.

7.A it Creation, T A 1, 4, and ity O

In consideration of your use of the Services, you agree to: {a) provide true, accurate, current, and complete Registration Information about
yourself as prompled by the Service; and (b} maintain and promptly updats the Reglstration Information to keep it true, accurate, current,
and complets. If you provide any R ion 1 that is untrue, | , not qurrent, or incomplete, or if 23andMe has a
reasonable ground to suspect that such information is untrue, inaccurate, not current, or incomplete, 23andMe has the right 1o suspend or
terminate your account and refuse any and all current or future use of the Service (or any partion thereof).

After you have purchased our Service, you wil create a and accaunt des . You are responsible for maintaining the
confidentiality of the password and account, and are fully responsible for all activities that ocour under your password or account, If you
alfow third parties to access 23andMe's website through your username and password, you will defend and indemnify 23andMa and its
affitistes against any Hability, costs, or damages, including attorney fees, arising out of claims or suits by such third partias based upon or
relating to such access and use. You agree to (a) immediately notify 23andMe of any unauthorized use of your passward or accaunt or any
other breach of security, and {b} ensure that you exit from your account at the end of each session. 23andMe cannot and will not be fiable
for any loss or damage arising from your faifure lo comply with this Section.

8. 23andMe Privacy and Discl © of

In order to use the Services, you must first acknowledge and agree lo the Privacy Statemertt, You may not use the Services if you do not
accept the Privacy Statement. You can acknowladge and agree to the Privacy Stalement by {1) clicking to accept or agres 1o the Privacy
Statement, where this option Is made avaliable to you by 23andMe for any Service: or by (2) actually using the Services

You acknowledge and agree that 23andMe has the right lo monitor any usa of its systems by its personnel at any time and maintaln copies
documenting such monitoring. Our Privacy Statement sets forth the only 15 of privacy any individuat shoutd have in terms of
usage of the 23andMe Services, wabsite, or other systems. if you have given consent for your Genstic information and Self-Reported
Information ta be used in 23andWe Research as described in the applicable Consent Document, we may include your information in the
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Aggregated Genetic Information and Self-Reported Information we disclase to third parties for the purpose of publication in a peer.reviewed

scientific jourmal. 23andMe may also inctutle your i ion in Genetic and Self-Rep Information di 10 third-party
non-profit and/or commercial research partners who wilt not publish that information in a pesr-reviewed scientific journal. 23andMe wil naver
ralease your i tevel Genetic andior Self- jon 1o any third party without asking for and receiving your
explicit consent 1o do 50, unless required by law. Further, you acknowledge and agree that 23andMe s free to preserve and disclose any
ang alt E ! ion to law ies or others if required 1o do 50 by Jaw or in the good faith betief that such
preservation or di is Y ¥ to: {2} comply with legal process (such as a judicial procseding. court order, or

go inquiry} or attigations that 23andMe may owe pursuant (o ethical and other professional rules, laws, and regulations; (b}

enforce the 23andMe TOS; (c} respond to claims that any content violates the rights of third parties; or {d) protect the rights, property, or
personal safely of 23andMe, its employees, its users, its clients, and 1he public. In such event we will nolify you through the contact

you have provided to us in ad . uniess doing so would violate the law or a court order: You understand that the technical
processing and transmission of the Services, including your Personal Information, may involve (a) issions over various and
(b) changes to conform and adapt to i qui of ing , or davices. Finally, 23andMe may, in its sole discrstion,

restrict access 1o the website for any reason.

Please rofer o our Privacy Statament to read about data protection relatad to your i Sas our Privacy here.

9. Limited License

You acknowledge that all User Contert, whather publicly posted or privately transmittad, is the sole responsibllity of the person from which
such User Content originated. This means that you, and not 23andMe, are entirely responsible for all User Content that you upload, post,
email, or otherwise ransmit via the Service.

You ge that the ices content p fo you as part of lhe Services, whether original 23andMe Services conlent or
sponsored content within the Services, is protected by copyright and/or other inteliectual propsrty rights that are ownad by 23andMe and/or
the sponsars wio provide that conlent 1o 23andMe {or by other persons or companies on thelr behalf). 23andMe grants you a Limited
License to copy and distribute free of charpa, for non-commercial purposes only, any of the Services content with the excaption of content
from "M[Y's Perspectives” in the "For the Experis® sectlon of the website and any other content marked as not subject to this Limited License
on the website, provided you: (i} provide tha Services content as it appears on the 23andMe websita with no changes including but not
limited to presenting seteclions which might tend to misrepresent the substance of the Services content; (it} include the foliowing attribution
on the first page of any materials you distribute: © 23andMe, Inc. 2008-2010. Al rights reserved; distributed pursuant 1o a Limited Licanse
from 23andMe; (i) agree you have no right to offer anyone else any furiher fight with respect to this Services content. Aside from the
Uimited License provided in this paragraph, you may not modify, rent, iease, laan, sell, distdbute, or croate derivative works based on this
Services content {eilher in whole or in part) unless you have been specifically told that you may do so by 23andMe or by the owners of that
content, in a separate agreement.

10. Customer Conduct - Unlawful and Prohibited Use

As a condition of your use of tha Services. you warrant to 23andMe that you will not use the Servicas for any purpose that is untawful or
prohibited by these terms, conditions, or nofices. You may not use the Services in any manner that could damage, disable, overburden, or
impalr the Services or Interfere with any other party's use and enjoyment of tha Services, You may not obtain or attempt to obtain any
materials or information through any means not intentionally rmade available or provided for thmugh the Services, Furthermore you agree

not to use the Services to: (1) upload, post, email, or otharwise transmit any material that is derog Y, obscene, or ive,
such as slurs, epithets, or anything thal might reasonably be construed as harassment or dlspamgemanl based on race, cotor, nationat
origin, sex, sexual crientation, age, disability, religious or political beliefs, or othar ily p d status; (2) imp any person or

entity, including, but not limited to, anyone affiliated with 23andMe, or falsely state or otherwise misrepresent your atfiiation with 2 person or
ntity. (3) add your own haaders, forge headers, or otherwise manipulate identifiers in order to disguise the origin of any content transmitted
through the Service; (4} "stalk” or otherwise harass another; (5} upload, post, email, or otherwise ransmit any content that you do not have a
rlgh( to transmit yndar any law or under contractual or fiduciary refationships {such as inside ir i y and

learned or g d as pant of L i ips or under nonds {8} download any file posted by
another user of the Service that you know, or reasonably should know, cannot tagally be distributed In such manner: {7) upload, post, email
or otherwise {ansmit any content that infri any patent, trade secred, ight, or other proprietary rights ("Righls™) of
23andMe or any other party; {8) harm minors in any way; (9) advertise or offer to ssll or buy any goods of sefvices for any business
purpose, un\ess such area specifically allows such messages; {10} upload, post, email, or otherwise transmit any unsalicited or

ising, pr t ials, *junk mail," "spam,” "chalin letters,” "pyramid schemes," or any othar form of solicitation,

except in those areas that are designated for suich purpose and only to the extent such content is authorized by law; {11} upload, post,
email, or otherwise transmit any material that contains software viruses or any other computer code, files, or programs designed to interrupt,

destroy, or timit the functionality of any compuler sof! oF hard or i 1 (12} interfere with or disrupt the
Service or servers or networks connected to the Servica, or disabey any requi , P . palicies, or regulations of networks
connected to the Service; (13} viotate these Terms of Service, any code of conduct or other guldetines which may be i for any

particular grea of tha Service or have been communicated to you by anyene affiiated with 23andMe; or (14) intentionally or unintentionally
violate any applicable local, state, national. or international law, or any regulations having the force of law.

You acknowiedge and agree that you are solely respansibie for (and that 23andMe has no responsibility to you or to any third party for) any
breach of your obligations under the TOS and for the consequences (including any loss or damage which 23andMe may suffer) of any such
braach. In case of braach of any one of these agreements 23andMe has the right to suspand or terminate your account and refuse any and
all current or future use of the Services (or any padion thereol) and you will defend and indemnify 23andMe and its affiiales against any
liability, costs, or damages arising out of the breach of the representation.

if you vinlate the terms of this Section andfor 23andMe has a reasonable ground to suspect ihat you have violated the terms of this Section,
23andMe has the right to suspand or terminate your account and refuse any and all current o future use of the Service {or any portion
thereof},

14. Export Control and Laws and

Recognizing the global nature of the Intemet, you agree to comply with ali iocal rules regarding online conduct and acceptable content,
Spacifically, you agree 1) that providing your sampls is not subject to any export ban of restriction in the country in which you reside, 2) that
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your sample and data may be transferred and/or processed outside the country in which you reside, and 3) that you will comply with all
faws 1 ing the ira ission of data 2d {romn the United States or the country from which you access
23andMe's Services online,

12. Material Posted Through The Service

23andMe will not, at all times, control any of the User Content posted via the Service and, as such, does not guarantee the sccuracy,
integrity, or quality of such non-23andMe content. You understand that by using the Services, you may be exposed o content thal is

i , indecent. or Under no ci tees wilt 23andMe be liable in any way for any non-23andMe content, including,
but not timited 1o, any errors or omissions in any such content, or for any loss or damage of any kind incurred as a result of the use of any
such content posted, emailed, or otherwise transmitted via the Services.

You acknowledge that 23andMe and its designees shall have the right (but not the obligation} in their sole discretion to pre-screen, review,

fiter, modify, refuse, or move any content that is available via the Services. Without iimiting the foragoing, 23andMe and its designees shall

have the right fo remove any content that viclates the TOS or is deemed by 23andMe, in its sote discretion, 1o be atherwise objectionable.

You acknowledge and agree that you must evaluate, and bear alf risks associated with, the use of any content. including any reliance on the,
con or of such content.

13. Material Provided to 23andMe - Your Proprietary Rights

User Content. 23andMe does not ciaim ownership of the User Content you provide to 23andMe (inciuding feedback and suggestions) or
post, upload, input, or submit to the Service. Unless atherwise specified, you retain copyright and any other rights you already hold over
User Content that you create and submit, post, or display on o through the Services, However, by submitling, posting, or displaying User
Content, you give 23andMe, its affiliated companies, sublicensees {inciuding but not timited to who avai th lves of the
Limited License granted in Section 8 above) and successors and assigns a perpetual, iirevocable, worldwide, royally-free, and non-
exclusive license to reproduce, adapt, modify, translate, publish, publicly perform, publicly display, distribute, reproduce, edit. reformat, and
create derivalive works from any User Content that you submit, post, or display on or ihrough the Services. You acknowledge and agree
that this license includes a right for 23andMe to make such User Contertt avail to other pan i . of individuats with
whorm 23andMe has relationships, and to use such User Content in connection with the provision of those services.

You understand that 23andMe, in performing the required tachnical steps to provide the Services to our users, may (a) transmit or distribute
your User Content over various public networks and in various media; and (b) make such changes to your content as are necessary to
conform and adapt that contént to the ival reg of ing netwarks, devices, services, or media. You acknowledge and
agree that this license shall permit 23andMe to lake these actions, You represent and warrant to 23andMs that you have alf the rights,
power, and authority necessary to grant the above license.

Genetic andfor Self-R ¢ Infy ion. Disc of inudivi level Genetic andfor Self-Reported information o third parties wilt not
occur without explicit consent, unless required by law. Note that 23andMe cannol controf any further distribution of Genetic andfor Self-
Reported information that you share publicly on the 23andMe websile. You acknowledge and agree that you are responsible for protecting
and enforcing those rights and that 23andMe has no obligation to do 5o on your behalf.

Your saliva sample, once submi toand by us, isp In an irreversible manner and cannot be returned (o you. See our
website for more information on sample processing. Any Genetic Information derived from your saliva remains your information, subject to
rights we retain as set forth in these TOS, You understand that you shoufd not expect any financiat benefit from 23andMe as a result of
having your Genetic Information processed: made available to you; or, as provided in our Privacy Statement and Terms of Service, shared
with or included in Aggregatedt Genetic and Se-Reporied information shared with research pariners, inchuding commercial partners,

Waiver of Property Rights. As siated above, you understand that by providing any sample, having your Genetic Information processed.
accessing your Genetic Information, or providing Sell-Reporiad information, you acquire no fighls in any research or commercial products

that may be developed by 23andMs or its coll ing partners, You specificall d that you wnl not receive compensation for any
research or commercial products that include o result from your Genelic ion or Self-Rep

14, indemnity

You agree to defend and hold 23andMe, and its subsidiaries, affiliates, officers, agents, . partners, ploy and

assigns harmless from any claim, or demand, including reasenable attorneys' fees, made by any third party due to or arising out of Usar
Content you submit, post 1o, or transmit through the Service: your use of the Service; your connection 10 the Service; your violation of the
TOS; or your violation of any rights of another.

If you have submitted a saliva sample or otherwise provided your own Genetic Information, you will defend and hold barmiess 23andMe, its

pl , CO . and assigns from any liability arising out of the use or disclosure of any information obtained from
genolyping your saliva sample and/or anatyzing your Genetic Information, which is discinsed to you consistent with our Privacy Statement or
results from any third-party add-ons to tools we provide, In addition, if you choosa ta provide your Genatic and/or Seff-Reported Information
to third parties - whether individuals to whom you facililate access, intentionally or inadvertently, or to third parties for diagnostic or other
purposes - you agrea to defend and hold harmiess 23andMe, its employses, contractors, successors, and assigns from any and all lability
arising frem such disclosure or use of your Genetic and/or Seif-Reported Information,

15. No Resale of Service

Other than pursuant to the lerms of the Limited License in Section 9 of this TOS or unless otherwise agreed In a separate agreement
between you and 23andMe, you agree not to display, distribute, license, perform, publish, reproduca, duplicate, copy, create derivative
works from, modily, sell, reseli, exploit, transfer, ot lransmit for any commercial purposes, alf or any portion of the Service, use of the
Service, or access 1o the Setvice.

186, General Practices Regarding Use and Storage

You acknowledge that 23andMe may establish general practices and limits concerning usa of tha Services, including without limitation the
maximum aumber of days that Personal information and Services content will be retained by the Bervice, the maximum disk space that will
be allotted on 23andMe’s servers on your behalf, and the maximum number of times {and the maximum duration for which) you may access
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the Services in a given period of time. You acknowledge and agree that 23andMe has no responsibility or liability for the deletion of or failure
fo store any messages, other communications, or other content maintained or transrilted by the Services; or for the loss of Genetic

dus to jon or d of data servers or other catastrophic events. You further acknowledge that 23andMe reservas
the right fo change these general practices and limits in its sole discretion,

47. Modifications to Service

23anuMe reserves the right at any lime and from time to fime 1o modily or di ily or p Wy, the Services {or any part
thereof) with or without notice. You acknowledge and agree that 23andMs shall not be Isable to you or to any third party for any modificstion,
suspension, or discontinuance of the Services.

The Sofware that you use may from time to time automatically download and instail updates from 23andMe. Thesa updates are designed to
improve, enhance, and furlher develop the Services and may take the form of bug fixes, enhanced funclions, new software modules, and
completely naw versions. You agree to receive such updates (and permit 23andMs to deliver these to you) as part of your use of the
Services.

You acknowledge that 23andMe may offer different or additional technologies to collect and/ar interpret Genetic Information in the future and
that your initial purchase of the Service does not entille you to any different or additional technolagies for callection o interpretation of your
Genetic Information without fee, and that you will have to pay additional fees in order to have your Genetic Information collected, processed,
andior interpreted using any fulure or additional technologies.

18, Termination
The TOS will continue to apply untl terminated by either you or 23andMe as set out in this Section.

if you want 1o terminate your Jegal agreement with 23andMe, you may do so by notifying 23andMe at any time in writing, which will antait
closing your accounts for all of the Services that you use. Your notice should be sent, in writing, to 23andMe’s address, which is set out at
the beginning of the TOS.

23aniMe may at any time, terminate its fegal agreement with you fand in conj i ith, your g and Wit {(1you
have breached any provision of the TOS {or have acted in manner which shows that you do not intand to, or are unabie to comply with, the
provisions of the TOS); (2) 2Z3andMe is required to do so by law (for example, where the provision of the Services o you is, or becomes,
unlawful), (3) the partner with whom 23andMe offered the Services to you has terminated its refationship with 23andMe or ceased o offer
the Services to you: (4) 23andMe s iransitioning 10 no fonger providing the Services to users in the country or state in which you reside or
irom which you use the Services; or {5) the provision of the Services 1o you by 23andMe is, in 23andMe's opinion, no longer commarcially
viable.

Any suspectad fraudulent, abuslve ar xi!egal activity that may be grounds for termination of your use of the Servicas may be referred to
DPIOp! law You acki and agree that 23andMe shall pot be Fable to you or any third parly for any
termination of your access o the Services.

18, Survival of Terms

When the TOS come to an end, &l of the legal rights, obligations, and liabilitles that you and 23andMe have benafited from, been subject to
{or which have accrued over time while the TOS have beaen in force} or which are exp: 1o gontinue § initety, shalf be by
this cessation, and the provisions of sections 1.(Definitions); 2.{Acceptance of Terms); 3.(Preraquisites);, 4.(Description of the Services); 5.
{Risks and Consil 18 Regarding 23andMs Services); 5.{Representations); 7.{Account Creation, Customer Account, Password and
Security Obligations), 8.(23andMe Privacy Statement); 10.(Customer Conduct - Unlawiul and Prohibited Use); 11.(Export Control and

ble Laws and Re; ;12 ial Posted through the Service); 13.{Malerial Provided lo 23andMe - Your Proprietary Rights),
14.(indemnity); 15.(No resale of Services}, 18.(Termination); 18.(Survival of Terms); 20.{Dealings with Information Providers and Listed
Resources); 21.(Hypertinks and 23andMe Websile); 22.(23andMe Froprietary Righis); 23.(0ISCLAIMER OF WARRANTIES); 24,
{LIMITATION OF LIABILITYY, 26.(Natice); 27.(Violation or Suspected Violation of TOS); and 28.(Miscellaneous) shall continue to apply to
such rights, obligati and liabililies b

20. Deslings with Information Providers and Listed Resources

Youwr correspondence or business dealings with-or icipation in pl of-i i i , vendors, andfor resources found on
or through the Service, including payment and delivery of related goods or services, and any olhar terms, conditions, warranties, or
representations associated with such dealings, are solely between you and such information provider or resource. You acknowiedge and
zegree that 23andMe shall not be responsible or liable for any ioss or damage of any sort incurred as the result of any such dealings or as
{he result of the presence of such infarmation provider or resources on The Service.

21. Hyperiinks and the 23andMe Website

The Service provides, and third parfies may provide, links to other sites and resources on the tnlernel. Because 23andMe has no control
over such sites and resources, you acknowledge and agree that 23andMe is not responsible for the avallability of such external sites or
resources. and does not endorse and is net responsible or liable for any content, ising, products, or other ials on or

from such sites or resources. You further acknowledge and agres that 23andMe shall not be responsible or liable, directly or indirectly, for
any damage or loss caused or alleged 1o be caused by or in connection with use of or reliance on any such content, goods, or services
available on or through any such hyparlinked site or resource.

22, 23andMe's Proprietary Rights

You acknowledge and agree that 23andMe {or 23andMe’s licansors, as applicable) own all legal right, title, and interest in and to the
Services. including any intellectuat property rights which subsist in the Services (whether those rights happen to be registered or not, and
wherever in the world those rights may exist). You further acknowledge that the Services may contain information which is designated
confidential by 23andMe and that you shall not disciose such information without 23andMe’s prior wrilten consent.

You furthar acknowledge and agree that the Services and any necessary software used in connection with the Services {"Software") contain
proprigtary and confideniial information that is pr by property and other faws. You further acknowledge and
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agree that information presented to you through the Services or sponsors is protected by copyrights, trademarks, service marks, palents, or
niher proprietary rights and laws. Except as expressly authorized by 23andMe, you agree not to-and not 1o permit anyone else to-modify,
rent, lease, joan, sell, distributs, or create derivative works of, reverse engineer, decompile, of otherwise attempt to extract the source code
of the Services or Software or any part thereof, in whole or in parl. Software, if any, that is made available to download from the Services,
sxcluding software that may be made available by end-users through the Services, is the copyrighted work of 23andMe and/or its suppliers.
Your use of the Software is governed by the terms of the end user license agreement, if any, which accompanies of is included with the
Software ("License Agraement™). You may not install or use any Software that is accompanied by or includes a License Agreement unless
you first agree fo the License Agreament terms.

23andMe, Inc., 23andMe, and other 23andMe logos and preduct and service names are trademarks of 23andMe and thase marks together
with any other 23andMe trade names, service marks, logos, domain names, and other distinctive brand features are the "23andMe Marks"™,
Unless you have agreed otherwise in writing with 23andMae, other than through the Limited License in Section 9, nothing in the TOS gives
you a right to use any 23andMe Marks and you agree not lo display, or use in any manner, 23andMe Marks.

You agres that you shall not remove, obscurs, or alter any propristary rights notices (inciuding copyright and trade mark notices) that may
e affixed to or contained within the Services.

Unless you have been sxprassly authorized to do 5o in writing by 23andMe, you agree that in using the Services, you will not use any trade
mark, service mark, frade name, logo of any company or organization in a way that is likely or intended to cause confusion about the owner
or authorized user of such marks, names, or logos.

For any not ied by a License Agr 1ent, 23andMe grants you a personal, non-ransferable. and non-exclusive right and
license to use the object code of its Sofiware on a single cemputar. You may not {and may not allow any third party to) copy, modify, create
a derivative work of, reverse engineer, reverss assemble, or otherwise alterrip! to discover any source code, sefl, assign, sublicense, grant a
securily interest in, or otherwise transfer any right in the Software unless this is expressly parmitted or required by law, or unless you have
been specifically told that you may do $o by 23andMe, in writing. This license is for the sole purpose of enabling you to use and enjoy the
benefit of the Services as provided by 23andMe, in the manner permitted by the TOS. Unless 23andMe has given you specific written
permission to do sa, you may not assign {or grant a sublicense of} your rights to use the Software, grant a security interest in or over your
rights to use the Software, or otherwise wransfer any part of your rights to usa the Software. You agres not to modify the Sofiware in any
manner or form, or 1o use madified versions of the i ing {without limil ) for the purpose of oblaining unauthorized access
1o the Service, You agree not to access the Service by any means other than through the interface that is provided by 23andMe for use in
accessing the Service. Any rights not expressly granted herein are reserved,

23. Disclairmer of Warranties

YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT: {1} YOUR USE OF THE SERVICES ARE AT YOUR SOLE RISK. THE
SERVICES ARE PROVIDED ON AN "AS 18" AND "AS AVAILABLE" BASIS. 2Z3ANDME EXPRESSLY DISCLAIMS ALL WARRANTIES OF
ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TQ, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT. (2} 23ANDME MAKES NO WARRANTY
THAT (a) THE SERVICES WILL MEET YOUR REQUIREMENTS,; (b) THE SERVICES WiLL BE UNINTERRUPTED, TIMELY,
UNFAILINGLY SECURE, OR ERROR-FREE; {c) THE RESULTS THAT MAY BE OBTAINED FROM THE USE OF THE SERVICES WILL
BE ACCURATE OR RELIABLE: {0} THE QUALITY OF ANY PRODUCTS, SERVICES, INFORMATION, OR OTHER MATERIAL
PURCHASED OR OBTAINED BY YOU THROUGH THE SERVICES WILL MEET YOUR EXPECTATIONS AND (2} ANY ERRORS IN THE
SOFTWARE WILL BE CORRECTED. (3) ANY MATERIAL DOWNLOADED OR QTHERWISE OBTAINED THROUGH THE USE OF THE
SERVICES IS DONE AT YOUR OWN DISCRETION AND RISK AND THAT YOU WILL BE SOLELY RESPONSIBLE FOR ANY DAMAGE
TO YOUR COMPUTER SYSTEM OR LOSS OF DATA THAT RESULTS FROM THE DOWNLOAD OF ANY SUCH MATERIAL. (4) NO
ADVICE OR INFORMATION, WHETHER ORAL OR WRITTEN, OBTAINED BY YOU FROM 23ANDME OR THROUGH OR FROM THE
SERVICES SHALL CREATE ANY WARRANTY NOT EXPRESSLY STATED IN THE TOS. (5} YOU SHOULD ALWAYS USE CAUTION
WHEN GIVING QUT ANY PERSONALLY IDENTIFYING INFORMATION ABOUT YOURSELF OR THOSE FOR WHOM YOU HAVE
LEGAL AUTHORITY. 23ANDME DOES NOT CONTROL OR ENDORSE ANY ACTIONS RESULTING FROM YOUR PARTICIPATION IN
THE SERVICES AND, THEREFORE, 23ANDME SPECIFICALLY DISCLAIMS ANY LIABILITY WITH REGARD TO ANY ACTIONS
RESULTING FROM YOUR PARTICIPATION IN THE SERVICES.

24. Limitation of Liability

WITHIN THE LIMITS ALLOWED BY APPLICABLE LAWS. YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT 23ANDME SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES, INCLUDING
BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFITS, GOODWILL, USE, DATA OR OTHER INTANGIBLE LOSSES (EVEN IF
23ANDME HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES), RESULTING FROM: {a) THE USE OR THE INABILITY TO
USE THE SERVICES: (b} ANY ACTION YOU TAKE BASED ON THE INFORMATION YOU RECEIVE IN THROUGH OR FROM THE
SERVICES, (v) YOUR FAILURE TO KEEP YOUR PASSWORD OR ACCOUNT DETAILS SECURE AND CONFIDENTIAL, {d) THE COST
OF PROCUREMENT OF SUBSTITUTE GOODS AND SERVICES RESULTING FROM ANY GOODS, DATA, INFORMATION, OR
SERVICES PURCHASED OR OBTAINED OR MESSAGES RECEIVED OR TRANSACTIONS ENTERED INTO THROUGH OR FROM THE
SERVICES; (e} UNAUTHORIZED ACCESS TO OR ALTERATION OF YOUR TRANSMISSIONS OR DATA; () THE IMPROPER
AUTHORIZATION FOR THE SERVICES B8Y SOMEONE CLAIMING SUCH AUTHORITY; or (g} STATEMENTS OR CONDUCT OF ANY
THIRD PARTY ON THE SERVICES.

25. Notice

Notices to you may be made via either email or regular mail, 23andMe may also provide notices of changes to the TOS or other matlers by
displaying notices or inks to notices to you generally on or through ths Sarvices.

Officiat notices retated o this TOS must be sent to us at: 23andMe, Inc.
ATTN: Generat Counsel

1380 Shorebird Way

Mountain View, CA 94043

Any notices that you provide without compliance with this section on Natices shall have no legal effect.
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26, Changes to the Terms of Service

23andMe may make changes to the TOS from time 1o time. When these changes are made, 23andMe will make a new copy of the TOS
available on its website and sny new additional terms will be mads available to you from within, or through, the affected Services.

You acknowledge and agree that if you use the Services after the dale on which the TOS have changed. 23andMe will treat your use as
acceptance of the updated TOS.

7. fation or S o ton of Terms of Service

If you violate the terms of these TOS andfor 23andMs has a reasecnable ground to suspect that you have violated the terms of these TOS,
23angMe has the right 1o suspend or terminate your account and refuse any and all current or future use of the Services {or any portion
thereof).

Z8. Miscellaneous

a. Entire Ag The TOS itute the entirs ag b you and 23andMe and govern your use of the Services,

fe ing any prior ag s heb you and 23andMe on this subjecl. You also may be subject to additional terms and
conditions that may apply when you uss affliate services, third-party content, or third-party software

. Applicable law and arbitration. Except for any disputes relating fo intellectual property rights, obligations, or any infringement claims,
any disputes with 23andMe arising out of or relating to the Agresment {*Disputes") shall be govemned by Caiifornia law regardiess of
your country of origin or where you access 23andMe, and notwithstanding of any conflicts of law principles and the United Nations
Convention for the International Sale of Goods. Any Disputes shall bs resolved by final and binding arbitration under the rules and
auspices of the American Arbitration Association, to be held in San Francisco, California, in English, with 2 writien decision stating
fegal reasoning issued by the arbitrator(s) at either party's request, and with arbitration costs and reasonable documented attorneys’
costs of both parties to be borne by the parly that ullimately loses. Eilher party may obtain injunctive relief {preliminary or permanent}
and orders to compel arbitration or enforce arbitral awards in any court of competent jurisdiction.

¢. Waiver, The failure of 23andMe lo exercise or enforce any right or provision of the TOS shall not constitute a waiver of such right of

pravision, If any provision of the TOS is found by a court of competent jurisdiction to be invalid, the parties nevertheless agree that the
caurt should endeavor to give effect to the parties’ ir ions as rafl in the provision. and the other provisions of the TOS remain
in full force and effect.

d. Term for cause of action, You agree that regardiess of any statule or law to the contrary, any claim or cause of action arising out of
or related to use of the Services or the TOS must be filed within one (1) year after such claim or cause of action aross or be forever
barred.

. Admissibility of printed version. A printed version of this agreemant and of any notice glven in electronic form shalt be admissible in
judicial or adminisirative proceedings based upon or refating to this agreement {o the same extent and subject to the same conditions
as other business documents and records originally g d and ined in printed form,

. Section titles. The section titles in the TOS are for convenience only and have no legal or contractual efiect,

. Severability Clause. If any portion of these TOS Is found to be unenforceable, the remalning portion will remain in full force and
effect.

h. Amendments. We reserve ths right to modify, supplement or replace the terms of the Agreement, effective upon posting at
www. 23andMe.com or notifying you otherwise. if you do not want to agree lo changes to the Agreement, you can terminale the
Agreement at any time per Section 18 {Termination),

. Assighment: You may not assign or delegate any rights or obli under the Agl Any purported assignment and
delegation shall be ineffective. We may freely assign or delegate all rights and obligations under the Agresment, fully or partially
without notice to you. We may also substituts, by way of unilateral novation, effective upon nolice to you, 23andMe for any third party
that assumes our rights and obli under this Ag 18

o

®
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‘gvious version of this document
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Search 23a0dMe Login

srsonal.

23andie Researcn
Physisians

Scienlists

considerations

23andMe believes there is greal pramise in helping peaple access and undesstand thair genetic information, but the advent of personat
genetics Is not without risk, To help you undarstand the benefits and potential drawbacks of accassing your own genstic information, we
present a few issues you should consider before joining 23andMe.

You may learn surprising things about yourself,

There is a chance you could be suiprised by what you learn about your genome. For example, you could discover that your father is not
yaur biotogical parent. You could leam that individuals with your genetic profile are at increased risk of developing @ currently incurable
disease, You might learn something unexpected about your ancestry. n certain cases. these discoveries could have social, fegat o
econarmic implications

The laboratory process can result in errors.
Our samples are pracessed by a federally licensed laboratory using pracesses that are designed to deliver the highest quality data possitie.
Howaever, a small, unknown fraction of the data generated during the laboratory process may be inconclusive or incorect.

Genetics is not destiny.

Your genes are only one faclor among many that influence who you are. 3t is important ta racoanize that your diet, lifestyle, environment and
even luck can be equally of mors important than genes in determining your future.

it is also important 1o understand that 23andMe assesses the genetic chances of developing 3 given disease ar candition by consulting
sgientific reports that associate corfain genstic profiles wilh increased or decreased nisk and compating your results to them. Though we are
confident in the quaiity of both our laboratary procedures and the scientific research we choose to inciude in our analyses, these aspects are
currently the only information our service takes into account. That means we cannot and do not diagnose diseases or medical conditions,
provide medical advice or otherwise assess your health. You should always contact your physician, a genelic counselor o other

professionat if you have any questions of concerns about what you learn through 23andMe.

ti h is not yet
Studies associating genes wilh trails and conditions have not yet been performed in all ethalc groups. Because we can only present the
results of whatever studies have been done, what you learn may not apply to semeone with your sthaic background. However, 23andMe
could overcome this cbstacle over time-if encugh pecple of various ethnic backgrounds ara willing to anonymously share their genetic data
ang basic information about thelr raits and medical conditions, we may be able to filt in some of those gaps.

Future scientific research may change the interpretation of your DNA.
1t is possible that future research may render curent information incomplete or inaccurate. The good news is that significant pragrass is
being mads in the field of genetic association esearch, and we will keep you abreast of the latest developments.

You should consider how others may use your genetic data before sharing it.

Purchasing 23andMe's servica does not require you to share your gentic information with anyons, but it does offer you the aption of making
your data available to others. Befare you decide to share your information, you should consider how thoss paties might use your genelic
data now and in the future. For example. a motivated party with whom you share your data might ba able to use our tools o discover things
that you had not anficipated. it is aiso possible that fulure scientific research will shed new light on data you reveal today, giving it new
significance that you would rather not share with others.

Please see our policy forym if you would like i sarn more about these important congiderations,
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news

2Fandhle press release

23andMe Enlists Informed Medical Decisions to Make Independent Genetic
Counseling Services Available to Customers

AN VIEW, = June 3. 2818 - Z3andMe, Inc., 3 leading personal genetics company. has engaged
Informed Metdical Decisions, Ing, (i DNA} o outiunwide network of besrd-vertified genetics experts. ©
offer independont genetic counseling services to new and existing customoers of its Persanal Genome Service™,

~This new i ive with InformedDNA meany thit 23andMe customers now have the optien o wik about their
results with 3 board-cortified genetic counsclor who has been specially wrained in 23andMe's unigne reports and

processes.” vaid Anne Wojeicki. 23andMe President and Co-Founder,

“We chose to sork with InformedDNA because they arc a leading national independent provider of gesctie
counsehing services,” stated Wojeicki, "We wanted 1o ensure that the information our customers recoive is
compleicly objective.”

23andMe customers interested in wlking with @ genctic counselor from InformedDNA can choose {rom two
Levels of service, For those with general questions relited 1o their 23andMe results, an informtionu! Personal
Cienome Service (PGS) is available. Customers who want a counsalor 1o conduct a more therough review of their
family and medical historics, and those whose results show that they carry variants with potentinlly serious

i can choose (i b Clinical Generie Counseling, Detenmining whether the €

Clinjeal Genetie Counscling option is appropriate is based on national clinical guidelines for genetic counseling

referral,

23anidMe customers whe chovse 1o il

re e services of InfannedDNA will connect with a gonetic counselar by
phonc. Convenient appointments are available seven days a weck and can be scheduled online or by calling o
dedicated wil-free phone line. InformedDNA Patient Care Courdinators are avatlable to assist custorers in

choosing the feved of service that is right for them. Al information will be kept sirieily vonfidentiol. A guide to '
the pricing for 23andMe customars who wish te utitize the genctie counseling services s Hsted on

InformedDNATs website.

“Informed Medical Decisions is pleased to he working with 23andMe to expand aceess o genctics experts,
especially for people who know of or suspect they mwy be at risk for horeditary discase, We salute Z3andMe tor
wilering custoniers convenient seeess 1o our genetic connselors,™ said David Patrick Nixon, Informed Medical
Decisions Chicf Exceutive Officer,

Abgut 23anddy

23andMMe, Inc. is a leading personal penetics company dedicated 1o helping individuals understand their own
yenetic information throagh DNA malysis iechnol and web-based ive tonls, The vompany's P
Genomie Serviee™ cnables individuals 1o gain deeper insights inta their ancestry and inherited teaits. The vi
for 23andMe is to personalize healtheare by making and supporting meaningfil discoverics through genetic

research, 23andMe, Ine., was fovnded in 2606, and the company is advised by a group of senvwaed experts in the
fictds of human genetics, bioinformatics and computer sefenge. lis investors inelude Genentech. Ine.. Guogle Inc,
(NASDAQ: GDOG) and New Enterprise Associates. More information is available at www

andme.com,
About Informed Medical Decisions, Tne. (Informed DNA}

InformedDNA includes the fargest independent network of genctic counselors and is the only national provider
whose services are 2 covered benefit for most individuals with commercial health insurance, s pioneering
tefeplionie service delivery model removes barriers to care {geography, language, cultural and clinical specialty)
for pativats and hus been recognized by the Insiitute of Medicine and Surgeons Generals’ Nationul Cail to Action
v Canver for fanovations and clinical vseeliunee,
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Media Contacts:

Rabenstein Connnunications
1345 Ave of the Americas
New York. NY 10105
Comcis:

Jane Rubinstein, 212-843-8287, jrubinsteiniarubenstcin.com
Ruchet Nagler, 212-843-8017, magler
Adam Isserlis, 212-843-8024. aisscr]

rubsnsicin.com
sidrubensicincom

Press Releases

Juns 24, 2010 2Jandite Makes New Discoveries in Genetics Using Novel, Web-based, Participant-driven Methods

Juna 3, 2010 23andMe Enlists Informed Medical Decistons 1o Make independant Genetic Counseling Services Available 10 Customers
Qctober 13, 2008 2Jandie Tests NFL Players' DNA for Athletic Genetic Factors

April 27, 2009 23andMe and Palomar Pomerado Health Partner to Give PPH Members Access to Thelr Genetic information
March 31, 2008 23andMe Launches Free Online Community For Moms and Moms-10-82

March 12,2009 23andMa Launches Parkinson's Disease Genelics Inifiative

January 28, 2008 23andMe and mondoBIOTECH Partner to Advance Research of Rare Diseases

December 18, 2008 Silicon Vallay Veterans Sarah Imbach and Larry Tasler Join 23andMe Management Team

Dacember 8, 2008 23andMe Announces Holiday Season Multi-Pack Discount

October 30, 2008 TIME Magazine Names 23andha’s Personal Genome Service 2008 Invention of the Year

October 2, 2008  23andMe Announces Breast Cancer initiative

September 9, 2008 23andMe Democratizes Personal Genetics

September 9, 2008 23andMe and Ancestry.com Pariner to Extand Access to Genetic Ancestry Expertise

May 29, 2008 23andMe Launches Consumer-Enabled Research Program to Actively Engage Individuals in Genetics Researcn
May 14, 2008 23andMe and The Parkinson's Institute Announce Initiativa to Advance Parkinson’s Disease Research

January 22, 2008 23anoMe Launches Web-Based Personat Genome Service™ Outside U S,

November 28, 2007 23andMe Selected as a 2008 Technology Pioneer by the World Economic Forum

November 19, 2007 23andMe Launches Web-Based Service Empowsring Individuals to Access and Understand Their Own Genelic
intarmation

November 18, 2007 23andMe to Hold Webcast Media Briefing
May 22,2007 23andMe, inc. Completes Series A Financing
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Hon. Henry A. Waxman, Chairman Hon. Joe Barton, Ranking Member

House Committee on Energy and Commerce House Committee on Energy and Commerce
2125 Rayburn House Office Building 2125 Rayburn House Office Building
Washington, DC 20515-6115 Washington, DC 20515-6115

Hon. Bart Stupak, Chairman Hon. Michael C. Burgess, Ranking Member
Subcommittee on Oversight and Investiga!:ions Subcommittee on Oversight and Investigations
2125 Raybum House Office Building 2125 Raybum House Office Building
Washington, DC 20515-6115 Washington, DC 20515-6115

Re: une 14, 2010 letter request to Anne Wojcicki i e

Dear Chairman Waxman, Ranking Member Barton, Chairman Stupak and Ranking Member
Burgess:

On June 14, 2010, you sent a letter request to Anne Wojcicki, President of 23andMe, Inc,
(“23andMe” or “the Company”), seeking informaton related to a June 8, 2010 announcement by
the Company relating to a munber of customer DNA samples. While we are in the process of
producing responsive documents, the Company would like to take this oppostunity to explain the
incident. At the outset, we understand that a representative of the laboratory processing and
analysis company that 23andMe uses will meet with you this week and will certainly be in the best
position to discuss the issues that occurred within their facility. Our description of events at the
laboratory is limited to 23andMe’s own understanding of what happened there.

p A How 23andMe s Collection of Customer DNA Samples and NGI's Processing and
Analysis Operate

Preliminarily, we thought it would help to provide a step-by-step explanation of how
23andMe operates with respect to the collection of customer DNA samples and their processing
and analysis by the Company’s third-party laboratory vendor, the National Genetics Institute
(“NGI™) a wholly owned subsidiary of the Laboratory Corporation of America.

First, customers visit the 23andMe website and purchase one of three products for
personalized genetic testing. 23andMe then sends to each customer a kit to collect 2 DNA sample,
including a vial for saliva marked with a unique barcode, from which customer DNA will be
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extracted and analyzed by NGI. The customer deposits a sample of saliva in the vial and then sends
it directly to NGI. The Company uses the unique barcode on each saliva collection vial to track and
distinguish each customer’s unique data while maintaining customer privacy.

NGI is a Clinical Laboratory Improvement Amendments Program-certified laboratory that
provides advanced clinical genetics testing services for blood screening, medical testing, and clinical
research. Licensed as a clinical laboratory provider by both state and federal agencies, NGI
participates in a number of approved quality control programs, and holds active Biologics Licenses
from the U.S. Food and Drug Administration for screening of plasma for blood botne infectious
agents. It also provides advanced genetic testing services to physicians, hospitals, and clinics and has
supported numerous pharmaceutical and biotechnology companies in the clinical development of
new infectious disease and oncology therapies. (see hitp://www.ngi.com/services/index.asp). We
understand NGI complies with strict professional, regulatory, and corporate quality-assurance
standatds, 23andMe employees and consultants do not patticipate in the processing and analysis of
data at NGI, although we rely on the daw returned,

Upon receipt of the saliva samples, NGI logs them by their assigned bar codes into NGI’s
system, and then processes them through “amplification,” extracting the customers’ DNA from
their saliva samples. Each customer’s DNA is then placed by pipette into an assigned slot contained
on a well plate. The well plates used by NGI for testing of 23andMe customer samples are 5777,
and contain 96 slots to allow for the processing of up to 96 customer DNA samples per plate.
These well plates are then inserted into Iumina-platform equipment for analysis of nearly 600,000
data points that 23andMe provides to its custormers.

After NGI completes the analysis, the collected data for each sample is linked to its
accompanying bar code, and NGI electronically sends the data encrypted to 23andMe through a
secure FTP site. A single electronic file contains the data from one well plate. Upon receiving this
data, 23andMe matches each barcode to the customer it belongs to, and then uploads the data from
each barcode to the customer’s individual account. Finally, 23andMe sends emails to its customers
notifying them that their data are loaded and ready for viewing.

I Facrual Background of the June 2010 Incident
Summary

In bdef, the June 2010 incident was caused by the human error of one of NGD’s certified
technicians accidentally and wrongly inverting one well plate, which contained 96 customer DNA
samples, nine of which failed processing by 180 degrees. This led to the Company’s receipt of
incorrect results, which were then transmitted to customers. However, 23andMe responded rapidly
to the problem, advised consumers of the problem, removed the inaccurate results in less than 24
hours, and provided those impacted with their correct results within six (6) days. While 23andMe
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takes the incident seriously, the Company rapidly resolved it. Since the incident, both 23andMe and
NGI have further strengthened their quality control systems to avoid any further such problems.

Detailed Account

The aforementioned inversion of the well plate by 180 degrees caused NGI’s computer to
assign DNA information to incorrect barcodes, as the slots wese assigned to barcodes in the
computer before plate insertion. I note that the plate inversion could have happened in any such lab
for any such tests coming from any hospital, doctor’s office, or other NGI client — it was nota
problem uniquely related to 23andMe samples. Unfortunately, NGI did not detect the error before
it transmitted the ecroneous electronic data file from the inverted plate to 23andMe. The Company
received the NGI-generated, faulty data and uploaded it to each customer’s individual account and
emailed those customers that their data was available. Customers received these emails between 6
and 9 p.m. on the evening of June 1.

Eatly in the morning of June 2, 23andMe’s Director of Engineering, Alex Khomenko,
checked his email and was alerted that several 23andMe customers had apparently received
inaccurate genetic reports. For example, in at least one instance, a customer had received genetic
data indicating that the customer was the wrong sex. That same morning, Mr, Khomenko contacted
the Company’s Customer Service Manager, Michelle Klucsor, who said she had received similar
customer complaints via email.

To identify what happened, Mr. Khomenko ran a program covering 100% of the samples
received from NGI on June 1. This program provided the names (which the customers provided
when signing up with 23andMe) and sex (which the Iab identified in its DNA analysis) of these
customers. He then compared a customer’s name against the lab-identified sex of the customer. He
noticed that, in some instances, the gender of a customer’s name (for example, “Sarah™) did not
match the sex (for example, “male”) contained in the lab report. He compiled a list of all such
inconsistencies. Mr. Khomenko then reviewed the original electronic files sent from NGI on June
1, 2010 and determined that all of the inconsistencies stemmed from a single electronic file, and,
thus, he concluded, from one well plate.

As Mr. Khomenko conducted his investigation, 23andMe alerted NGI of the error. NGI
also conducted its own investigation. Around 1 pm on June 2, 2010, 23andMe concluded that the
data from the single file containing 87 customer data sets contained inaccuracies and began the
process of removing this data from the accompanying accounts. During this period, 23andMe
continued discussions with NGI. At approximately 4 pm on June 2, 2010 ~ less than 24 hours after
customers had received the incorrect data - 23andMe deleted the erroneous data from the affected
customers’ databases and sent emails to each affected customer alerting them of the error.
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On fune 5, NGI confirmed that its investigation had concluded that the issue sternmed from
an error on a single well plate. NGI's investigation showed that the well plate had been inverted,
causing the inaccurate customer data. NGI had reprocessed the data of all impacted customers
while its investigation was ongoing. NGI re-ran the entire plate from both the amplified DNA
samples and the orginal saliva samples provided by the customers. In doing so, NGI was able to
confirm the accuracy of the updated data. 23andMe was able to upload correct reports into the
affected customers’ accounts on June 8, 2010.

I, Steps Taken by 23andMe and NGI to Ensure No Future Errors

Since this incident, NGI has informed 23andMe that NGI has taken steps to help ensure
that such errors do not recur. Specifically, 23andMe understands that NGI has modified the
physical shape of its well plates to prevent them from being inverted in the machine that conducts
the analysis. Attached please find a photograph of the old well plate and one of the newly-designed

well plates that aze now 1n use.

For its part, 23andMe has implemented improved quality-control procedures to double-
check the accuracy of NGI’s returned lab results before providing them to customers. For the
period of June 8 through June 23, 23andMe cross-referenced a customer’s name (which 23andMe
predicts to be either male or female based on traditional name use) with the customer’s sex
information pulled from lab data. Doing so allowed 23andMe to identify potential errors, where the
gender of a customer’s name is inconsistent with lab-identified sex data for that customer.

) Starting June 24, 23andMe implemented a similar quality check with additonal data. As of
June 10, 2010, 23andMe has been collecting customer date of birth and sex information pursuant to
requirements that NGl is following. 23andMe’s new process cross-references this customer-
provided sex data with that generated by the lab data. Potential errors will be flagged where there

are inconsistencies.
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We look forward to speaking with you further abour this issue. If you have any questions in
the meantime, please call me at (202) 339-8523.

]

“Mic aet]\badigan
Joshwa P. Galper
Stephanie Maya Cowles
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l@/& U.S, Food and Drug Administration

Home> Medicat Devices> Products and Medical Procedures> In Vitro Diagnostics

Medical Devices

Home Use Tests
Home use tests allow you to test for some diseases or conditions at home,
These tests are cost-effective, quick, and confidential. Home use tests can heip:

« detect possible health conditions when you have no symptoms, so that you
can get early treatment and lower your chance of developing later
complications (i.e. cholesterof testing, hepatitis testing).

detect specific conditions when there are no signs so that you can take
immediate action {i.e. pregnancy testing).

monitor conditions to allow frequent changes in treatment (i.e. glucose
testing to monitor blood sugar levels in diabetes).

-

Despite the benefits of home testing, you should take precautions when using
home-use tests. Home use tests are intended to help you with your health care,
but they should not replace periodic visits to your doctor. Many times, you
should talk to your doctor even if you get normal test results, Most tests are
best evaluated together with your medical history, a physical exam, and other
testing. Always see your doctor if you are feeling sick, are worried about a
possible medical condition, or if the test instructions recommend you do so.

Approvals

« Find All FDA-Approved Home and Lab Tests*

Related Links

« How You Can Get the Best Results With Home Use Tests®
« How You Can Know If FDA Regulates an Over-The-Counter Test?

Links on this page:
1. http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/LabTest/ucm126079.htn

2. http://www.fda gov/MedicalDevices/ProductsandMedicaiProcedures/InVitroDiagnostics/HomeUseTests/ucm125¢
64.htm

3. http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/HomeUseTests/ucm125¢
66.htm
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Mr. StuPAK. Thank you.
Dr. Vanier, President and CEO of Navigenics. Would you testify,
please?

TESTIMONY OF DR. VANCE VANIER

Dr. VANIER. Chairman Stupak, Ranking Member Burgess, Chair-
man Waxman, and members of the subcommittee, thank you for in-
viting me here today to testify regarding the role of personal genet-
ics in prevention and wellness.

I am Dr. Vance Vanier, the CEO of Navigenics, a personal ge-
netic testing company in California. I am trained originally in
emergency medicine and have been extraordinarily privileged to
have been on the front lines of patient care for over 10 years now.

I am currently on the faculty at Stanford Medical Center. I re-
ceived my medical degree from Johns Hopkins. I did my residency
training at the University of California at San Francisco.

While my medical career has taken me certainly to many places,
there is one thing that I have seen over and over again; it doesn’t
matter whether you are in the inner cities of Baltimore or Oakland.
It doesn’t matter whether you are in the more privileged neighbor-
hoods of San Francisco or Stanford. We have an epidemic of pre-
ventible chronic disease that crosses all walks of life, that crosses
all geographies.

So, every time that I diagnose or treat a heart attack in the
emergency department, it is a failure of prevention and wellness.
Every time that I diagnose diabetes in a person due to their obe-
sity, it is a failure of prevention and wellness. Every time I diag-
nose a late stage colon cancer case because that patient never got
around to getting their colonoscopy, it is a failure of prevention and
wellness.

Most of us in the room here today know what we are supposed
to do for our health, but we as a society are challenged by the fact
that we can’t seem to be motivated to engage in healthy lifestyles
or follow our physician’s recommendations, and that failure is the
cornerstone of why millions of Americans suffer from preventible
disease today.

So it is in this context of tremendous unmet need that genomics
is emerging as a powerful behavioral tool to motivate action. There
is a body of evidence that shows that when people understand their
genetic information, they are more motivated to act to make posi-
tive lifestyle choices.

There is a body of evidence that shows that this sort of testing
is safe and does not cause long-term, undue psychological harm.
And, clearly, there is a high interest in the American public for
testing like this.

And so, given the scope of the unmet need, given the potential
power of this information, and given the fact that there is high so-
cietal interest, we have an extraordinary opportunity in this room
today to lay the foundation for standards of how we can responsibly
deliver this information with appropriate safeguards. And I can
certainly think of no better way to set the stage of this dialogue
than with this subcommittee and the FDA.

As you hear my testimony today, there are five main points that
I would like to reinforce.
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First, not all genetic testing companies are the same. There is a
huge variance in standards that different companies bring to bear.
Second, since we were founded by Dr. David Agus, an oncologist
of national repute, and Dr. Dietrich Stephan, who is a human ge-
neticist who trained under Francis Collins at the NIH, we have
sought to have the most stringent qualities of science. Indeed, our
zzgjen(ejtic selection criteria meets or exceeds standards put out by the

DC.

Third is the fact that we are passionately clinically focused. We
believe that you should only test for clinically actionable informa-
tion. Every one of our customers is supported by genetic counselors
since our founding. And we primarily work through physician
groups—national physician groups, as well as medical centers such
as Duke, Scripps, Cleveland Clinic, Mayo Clinic, international af-
filiates of Johns Hopkins. Indeed, virtually all of our tests come
from physician groups or prevention and wellness programs such
as ones you might find in the corporate channel.

Fourth is the extremely high standard of our lab operations. We
are one of the very few companies in our space that own and oper-
ate our own lab. We are CLIA-certified, and we are the only com-
pany in our space to be approved by all 50 States, including the
State of New York, which has some of the most stringent regu-
latory standards of any State in the U.S.

Finally, fifth, we believe that a customer’s genetic information
should be completely private and secure. We do not resell or share
this information to any third parties, such as pharmaceutical com-
panies.

So, in summary, we believe that a responsible approach, coupled
with a thoughtful regulatory framework, can set a successful foun-
dation for this transformational innovation that is happening in
prevention and wellness today. And we certainly look forward to
discussing it with you at length.

Thank you.

[The prepared statement of Dr. Vanier follows:]
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Chairman Stupak, Ranking Member Burgess, and Members of the Subcommittee, thank
you for the opportunity to testify on the important role that personalized genetic testing can
play in prevention and weliness with the overall goal of improving public health.

I am Vance Vanier, M.D., Chief Executive Officer at Navigenics, a genetic testing
company based in Foster City, California. t am trained in emergency medicine and have worked
on the front lines of patient care where | have observed first-hand the overwhelming need for
new preventive technologies. | continue to serve on the clinical faculty of Stanford Medicat
Center, received my medical degree from the lohns Hopkins School of Medicine and completed
my residency training at the University of California, San Francisco, and Highland Hospital in
QOakland, California.

We welcome the Subcommittee’s interest in personalized genetic testing, which is
rooted in a long history of congressional promotion of innovation and balanced, science-based
regulation. From the 1975 Asilomar Conference on the regulation of recombinant DNA (rDNA)
research through this Committee’s biotechnology hearings led by Chairman emeritus Dingell
and then-Subcommittee Chairman Waxman in the 1980s, to the recent, extraordinary success
of the historic Human Genome Project, Congress has worked collaboratively with regulatory
agencies, academe and industry to create the conditions that allow American researchers and
companies to lead the world in creating new life-saving and life-improving health solutions.

About Navigenics

Mr. Chairman, Navigenics is a company that simply would not exist without the long-
term commitment to the Human Genome Project that this Committee and this Congress made
and sustained. Asyou know, the Human Genome Project was an unprecedented 13-year, $3
billion project completed in 2003, coordinated by the United States Department of Energy and
the National Institutes of Health {NiH). Our co-founders, and each one of our dedicated
employees at Navigenics, have been committed to pursuing the scientific possibilities created

1
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by the first complete mapping of the human genome, which NIH rightly described as one of
“the great feats of exploration in human history, an inward voyage of discovery rather than an
outward exploration of the planet or the cosmos...which has given us the ability, for the first
time, to read nature's complete genetic blueprint for building a human being.”

Achieving this spectacular goal, and opening the door to the promise of personalized
health and medicine, led David Agus, M.D., a leading oncologist, and Dietrich Stephan, Ph.D., a
leading human geneticist, to found Navigenics in 2006. The company’s overall goal is to
improve health outcomes in individuals across the population. Navigenics educates and
empowers individuals and their physicians with knowledge of their genetic predispositions, and
then motivates them to act on the information to prevent the onset of disease, achieve earlier
diagnosis, appropriately manage disease, or otherwise lessen its impact.

Navigenics offers clinically-guided personal genetic analysis exclusively through two
professional channels: 1) medical centers and physicians, with clinical research partners like
the Mayo Clinic, Duke Medicine, Scripps, Cleveland Clinic, the American Academy of Private
Physicians, and MDVIP, the nation’s largest network of physicians practicing preventive and
personalized healthcare, and 2) as a benefit through employer wellness programs at Fortune
100 companies. Progressive companies who wish to promote prevention awareness have
offered the Navigenics Health Compass to employees as one tool within a broader health and
wellness program without ever gaining access to their employee’s personal genetic data.

It is important to note that consumers currently cannot enrofl in Navigenics services simply
through visiting our website. Navigenics will only test consumers who confirm that they are
over the age of eighteen.

We firmly believe that a healthcare professional should be an integral part of the
personal genetic analysis process, which is why we have our own team of genetic counselors
who are available to educate and support both healthcare providers and our customers. Each
of our genetic counselors is board certified by the American Board of Genetic Counseling and
has received extensive specialty training in personal genomic counseling. All individuals who
are interested in testing or have received genetic testing through Navigenics have access to
these genetics experts to address questions and enable informed decision-making. Our
members’ personal physicians have unlimited access to our staff of genetic counselors as well.
It is worth noting that these professionals adhere to a rigorous set of bioethical standards and
receive no incentives to guide individuals to test when it may not be appropriate. Every
individual who chooses to test with Navigenics is personally contacted to schedule a genetic
counseling consultation to discuss the results, identify resources, and facilitate the dialogue
with their healthcare providers. The majority chooses to engage in this service and report
feeling empowered and better informed by the interaction.

Over the past three years, a fundamental focus of our service has been developing
physician education programs and clinical tools to facilitate clinical integration for both private
and corporate physicians. Navigenics’ genetic counselors focus a significant portion of their
efforts on working with physicians to provide end-to-end support from basic education to
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clinically-guided information about specific patient results in the context of their personal and
family history. The Navigenics Physician Portal is a security-enabled, centralized tool that
enables ordering physicians to receive and manage their patients’ Navigenics results and access
ongoing clinical updates.

Unlike other companies that test for untreatable and degenerative diseases, such as Lou
Gehrig's Disease (ALS), or traits such as eye and hair color or ancestral lineages, Navigenics
solely focuses on medically-relevant health conditions and medication sensitivities that can
help motivate behavior change and inform healthcare decisions in conjunction with a
healthcare provider. Identifying an individual’s genetic risk for common conditions like celiac
disease and heart disease, or an increased likelihood of having an adverse reaction to a specific
medication, can help them take action towards improved health. Additionally, we provide
extensive health information in patient-friendly language. Navigenics thereby provides a
foundation of highly-vetted resources on key prevention steps and established medicai
guidelines that can help avoid or lessen high morbidity chronic ilinesses such as diabetes, heart
disease, and high blood pressure. All of these afflictions, as you know, alone lead to sevenin
ten deaths in the United States and a staggering 75 percent of our national health care costs.

Navigenics operates in full compliance with all existing state and federal regulations and
is the only consumer genomics company that is approved by state regulators to operate in
every state, including the state of New York. We own and operate our own CLIA-certified
laboratory in West Sacramento, California, which is currently regulated by CMS. We are
dedicated to maintaining the privacy and security of all of our customers’ genetic information,
never selling nor sharing individuals’ personal genetic information with third parties and
ensuring that all of our all our operations are consistent with the Health Insurance Portability
and Accountability Act (HIPAA).

Importance of Personalized Genetic Testing

Personalized genetic testing is already demonstrating significant value for individuat
consumers and patients. At an historic time when our country has passed healthcare reform to
systemically address our health crisis, we have been counseling one patient at a time on
strategies they may wish to consider discussing with their doctors in the pursuit of improved
health.

Over the past several years we have worked with a broad range of individuals in which
personal genomic testing positively impacted their health — whether it be from early
identification of macular degeneration that resulted in halting visual loss before it progressed,
to initiating and maintaining long-avoided lifestyle modifications to minimize the risk for
diabetes and cardiovascular disease, to helping a physician select the right type of statin to
yield the desired therapeutic effect. The promise of personalized medicine is not yet fully
realized, but both patients and providers have already experienced its beneficial effects.

B37721924
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We are seeing positive results not just on an individual basis and within our partner
groups but also within study populations. In cooperation with Eric Topol, M.D., of the Scripps
Research Institute, Navigenics launched the Scripps Genomic Health Initiative (SGHI) in October
2008. This research study, independently approved by Scripps own Institutional Review Board
(1RB} is the first large-scale research study in our country to assess consumer response to
personalized genomic risk assessment over a period of 20 years. Early results from have
indicated that customers are eager to learn more about their genetic predispositions to disease
and do not show increases in anxiety or distress after receiving their results. A total of 82.4
percent respondents indicated that they would want to know their genetic risk and over 80
percent said they would recommend genetic testing for friends and family. Along with the
research team in Dr. Topol's iab, we will be eagerly awaiting and analyzing the results from
this—and other relevant studies—in the future.

These are just some of the meaningful benefits emerging within personalized medicine.
Customized therapies are becoming “best practices” in hospitals, ensuring patients receive
optimum treatment from the start of care. This been particularly effective for cancer
treatment, but personalized medicine is also is informing treatment for cardiovascular disease,
infectious disease, psychiatric disorders and transplantation medicine.

These benefits are accruing on personal as well as financial fronts. For example, genetic
testing is performed to properly dose the blood thinner, warfarin. If this testing were
accomplished for all patients in the United States at a cost of $125-$500 per test, the
approximately 17,000 strokes, 85,000 serious bleeding incidents and as many as 43,000
emergency room visits could be avoided. This alone could represent a savings of $1.1 billion
annually. We know that many drugs are only effective for 50 percent of patients for whom
they are prescribed. Not only is genetic testing widely utilized with breast cancer patients to
ensure that they receive the appropriate drug, but these technologies reduce trial-and-error
prescribing. Personalized medicine also allows providers to minimize the side effects of drugs,
increasing patient compliance. This is particularly important for conditions like asthma and
diabetes, which are exacerbated by patient non-compliance.

Future Regulation of Personalized Genetic Testing

We stand at a critical juncture in our country’s ability to realize the true potential of
personalized medicine and of the landmark Human Genome Project. While our nation’s human
and financial resource investments to date have yielded impressive genomic information and
data, the true value of this monumental project will be in how this knowledge will be applied in
improving the quality of life and health of all Americans. Furthermore, our own national
leadership in the life sciences is at risk. Abrupt or overbroad regulation can chill genomic
discoveries and applications in this country, driving innovation and investment to other
countries and attracting with it thousands of high value jobs in this key growth industry.

At issue is the best regulatory pathway for services tike ours. Asyou know, just this
week, the Food and Drug Administration (FDA) began a comprehensive process of reviewing

4
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regulatory approaches to laboratory developed tests (LDTs) with a two-day public meeting. At
the same time, the FDA is being criticized for, and is undertaking self-scrutiny of, the rigor and
appropriateness of the entire medical device premarket clearance pathway, under section
510(K) of the Federal Food, Drug and Cosmetic Act, which potentially applies to LDTs.

Despite this continuing uncertainty, we have pursued a proactive dialogue with the FDA
for more than three years, and we continue to welcome balanced federal oversight, Even
before we launched our service, Navigenics was a leader in encouraging coilaboration, dialogue,
and compliance with regulatory authorities — at both the state and federal levels - and in
seeking to develop uniform standards for the industry’s technologies and services.

Navigenics has been a leader in working with industry groups, patient advocates, and
other interested parties in promoting industry standard-setting and encouraging the
cooperation of our industry colleagues. Because genotype-based risk prediction for common,
multifactor diseases is an area of continued innovation, more work must be done to
standardize markers used; to better expiain the contribution of genetics to common, complex
diseases; and to incorporate common genetic variants into clinical practice. We are happy to
provide the Subcommittee with additional information regarding these important efforts to
assure and strengthen the transparency and standards in our important new sector.

Mr. Chairman, we have great confidence in the government’s ability to find a balanced
path forward—one that allows for innovation while protecting the public. We are, of course,
committed to complying with any and all regulatory requirements as the Agency, States and
Congress work towards an effective consensus. Congress has already succeeded in protecting
personal genetic data through enactment of the Genetic Information Non-Discrimination Act in
2008, which prohibits the improper use of genetic information in health insurance and
employment. We believe this Subcommittee can help assure the same information is protected
and safely applied in the service of safeguarding human health.

To this end, we would support the creation of an outside advisory committee to guide
the FDA as it determines how to regulate LDTs and personal genetic testing services. This
week’s public meeting should be just the beginning of an open dialogue with the community of
stakeholders that will be critical to the Agency’s ability to reach consensus on the best way
forward. A major hurdle for us and other test developers has been the lack of clarity about the
process. This lack of clarity has affected our ability to maintain and grow our business. The
economy is still in a fragile period and the federal government should continue to pursue policy
that will help small businesses grow and generate new high skill and high wage jobs, and speed
our economic recovery.

Conclusion

Mr. Chairman, thank you for the opportunity to testify today. Personalized genetic
testing offers important benefits in strengthening prevention and wellness, improving health
literacy, and reducing health care costs for the American public. | urge this Subcommittee and
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Congress to work closely with the FDA, academic scientists, and companies like Navigenics, to
develop reasonable, risk-based and science-based standards that will assure the continued
availability of innovative health services like personalized genetic testing.

B3772192.4
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Mr. StupAK. Thank you, Doctor.

Next we will hear from Dr. David Becker, chief scientific officer
with Pathway Genomics Corporation.

Dr. Becker.

TESTIMONY OF DAVID BECKER, PH.D.

Mr. BECKER. Mr. Chairman, thank you so much. And thank you
for the opportunity to testify here today.

I am the chief scientific officer at Pathway Genomics, a San
Diego-based genetic testing company. Pathway operates its own on-
site, CLIA-certified, and California State-licensed laboratory. We
provide physicians and their patients with reports based on ad-
vanced genetic testing technology and validated genetic informa-
tion, allowing them to make informed health decisions.

Pathway has validated its laboratory-developed genetic tests and
established quality assurance protocols according to Federal stand-
ards and guidelines to ensure the accuracy of the data we provide.

The discovery and analysis of the human genome represent the
dawn of a new era in health care delivery. With this expanded
knowledge, individuals can develop personalized prevention and
therapeutic strategies. At the current rate, we can expect signifi-
cant additional discoveries that will allow health care providers to
provide their patients with more effective personalized care, deliv-
ered at lower cost, with fewer complications.

Some have taken the position that our understanding and asso-
ciation with health outcomes is not yet strong enough to be inter-
preted and/or integrated into clinical care. We would concur that
the research has to be analyzed objectively and reported respon-
sibly. It is not true that consumers, however, are unable to benefit
from access to this information.

Pathway currently offers three health-related reports, as well as
a genetic ancestry report. These reports provide an assessment of
genetic risk for as many as 25 different health conditions, indicate
the presence of genetic markers associated with 37 different reces-
sive genetic diseases or conditions, and project the likely response
to nine different medications.

In addition to providing understandable genetic reports, Pathway
offers access to clinical experts to ensure that our customers and
their physicians understand their test results. Pathway’s staff phy-
sicians and genetic counselors are available for guidance and sup-
port, both pre- and post-testing. These qualified experts review
every health report prior to delivery, looking for indications that
warrant separate communication, encouraging the customer to
speak with one of our counselors—genetic counselors, that is—or
physicians at no additional charge.

Pathway believes that genetic testing can be offered directly to
customers in ways that help them improve their health without
creating unacceptable risks. Nevertheless, we voluntarily sus-
pended consumer ordering via the Internet and retail as we work
with FDA to address their concerns over direct-to-consumer genetic
testing.

Pathway is committed to improving the health and wellbeing of
our customers. We are also committed to ensuring that everything
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we do is based on rigorous scientific standards and complies with
all applicable laws and regulations.

Genetic testing holds great promise to help people live more
healthy and productive lives. Allowing consumers, in consultation
with health care professionals, to access their genetic information
empowers healthy and positive choices. We are excited about the
future of genetic testing and look forward to continuing our work
with FDA, Congress, and our colleagues to ensure the services we
offer are of the highest quality and value to the American public.

Let me conclude by thanking the committee for focusing atten-
tion on both the challenges and opportunities that this new indus-
try presents. I look forward to answering your questions.

[The prepared statement of Mr. Becker follows:]
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COMMITTEE ON ENERGY AND COMMERCE
July 22, 2010

Mr, Chairman and Conmnittee members,

Thank you for the opportunity to testify to you today. My name is Dr. David Becker, |
am the Chief Scientific Officer at Pathway Genomics, a San Diego based genetic testing
company.

Pathway Genomics utilizes advanced genetic testing technology and validated genctic
information to give individuals and physicians the best available information about their
wenetics, allowing them to make informed health decisions, 1t should be noted that
although Pathway provided genetic tests direetly 1o consumers like many of vur
competitors, we voluntarily suspended that practice as we work with the U.S, Food and
Drug Administration (FDA) to ensure that our tests are offered in @ manner consistent
with regulatory requirements.

Yathway operates its own on-site laboratory that is certified by the U.S. Centers for
Medicare and Medicaid Services (CMS) under the Clinical Laboratory Improvement Act
(CLIA) and licensed by the state of California. The company employs 70 geneticists,
scientists, bioinformaticists, physicians, and genetic counsclors, as well as software
cnginecrs, customer support representatives, and others to ensure that we otfer our
customers accurate information that is properly understood.

Benefits of Genetic Testing

Since the completion of the Human Genome Project in 2003, scientists, physicians,
policy makers and consumers have eagerly anticipated the era of “Perseonalized
Medicine,” which means providing targeted preventive care and therapeutic treatment
based on an individual’s genetic makeup.

Today, billions of dollars in rescarch are being dedicated to building on our current
knowledge of the man genome. Almost daily. new and exciting discoveries aboul the
relationships between genctics and our health are transforming traditional medicing.

Empowering consumers with information about their genes holds remendous promise o
promote health and improve lives. We at Pathway can attest to the positive value that
genetic information has provided to the lives of our customers. Moreover, Dr. Francis
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Collins, MD, PhD, the current Director of the National Institutes of Health (NIH), cited
several instances in his book The Language of Life where individuals have lcamed from
genetic reports and proactively made changes to prevent or manage discase. Asa
physician, Dr. Collins knew he needed to incorporate a healthy diet and regular exercise
in his life, and his genetic testing finally motivated him to make these changes.

Some have argued that consumers should not be provided with information about their
genes, based on a fear that the information would not be used appropriately, or that
genetic festing might ereate unnecessary anxicty amongst patients who feel that they arc
destined to get certain discases based on their genes. However, we believe that
consumers are capable of understanding both the benefits of having information about
their genes, as well as the fact that genetics are only one piece of the puzzle of living a
healthy life.

Moreover, in 2009, Boston University School of Medicine’s Risk Evaluation and
Education for Alzhetmer’s disease (REVEAL) study found that asymptomatic first-
degree relatives of Alzheimer’s patients who received genetic testing results regarding a
possible propensity for Alzheimer’s disease (presence of an APOE &4 allele) did not have
a change in the levels of anxiety, depression or overall general distress. While this study
certainly highlights the need for responsible delivery of this information, it also indicates
that patients arc able to process genetic information effectively and usc it to make better
health decisions, even with respeet to discascs like Alzheimer's.

Companies like Pathway are allowing individuals and their physieians to accurately
determine their personal genetic makeup.  As new genetic findings are made and
validated. Pathway updates individuals abour these discoveries and in consultation with
their physician, individuals can use this information to improve the quality of their health
care.

Pathway Genomies® Testing Services

Pathway currently offers three different health-related reports, as well as a genetic
ancestry report. The three health related reports are:

o Health Conditions ~ This report provides a customer with an assessment of their
genetic risk for as many as 25 different heaith conditions. The number of
conditions will vary by the reported ethnicity of the individual, as a result of the
quantity and quality of genetic rescarch available.

¢ Pre-Pregnancy Planning (Carrier Status) - This report indicates the presence of
genetic markers associated with 37 recessive genetic discases. This information
can be used to detect conditions that are unlikely to affect the tested individual,
but can be passed to their children.

* Drug Response — This report suggests the likely response to as many as 10
different medications. This information may facilitate optimal medication
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decisions, avoiding drugs that may be harmtul or dangerous or assisung in

3
sin

establishing proper dos

Similar to our competitors, genetic risk is determined by applying the odds ratios
associated with an individual’s genetic markers against a population average to calculnte
a genetically adjusted risk of discase. However, as Dr. Francis Collins highlights in his
book, quantifying the risk of contracting %pccihc discases may not incorperate other
factors like family history, lifestyle and environment that for some discases can be more
significant factors than genetics. In consideration of these concerns, we want to highlight
some significant differences in the way that Pathway reports risk information. After
extensive internal discussions among our scientific and medical staff, we felt thata
specific percentage based caleulation implies a degree of precision that is not justified by
the current state of genctic information. Therefore, we instead elected to categorize the
genetic results into categorics meant to motivate positive health behaviors appropriate to
carrent genetic knowledge. From lowest to highest level of genetie risk. these categories
are named. “Maintain a Healthy Lilestyle.” “Learn More,” “Be Proactive,” and “Take
Action.”

Further, every customer is encouraged to {11 out a health survey that collects relevant
data on litestyle, envirenment, and family history, and we use thal to caleulate a litestyle
risk score using a similar categorization system. This allows us to inform an overweight
customer who smokes a pack of cigarettes a day that, even if they do not have genetic
risks for lung cancer and hypertension, they may be at significant risk based on their
lifestyle.  We teel that this approach provides a more comprehensive assessment and
makes it easier for our customers to understand how to properly use the information
provided to improve their health.

Phyvsician Oversight and Genetic Counseling Services

In addition to providing understandable genetic reports, Pathway felt that it was
important to provide consumers with access to professionals rained in genetices to ensure
that our customers and their physicians understand what their genetic reports say, and just
as importantly the limitations of genetic information.

All of Pathway's physicians and genetic counsclors are Board-certified or Board-cligible
with the /\mcncan Board of Genetic Counseling and have significant training and
expertise supporting patients with understanding of genetic information. Our genetic
counsclors and physicians are avatlable for guidance and support both betore any services
are ordered and post-testing at no additional charge to the customer.

These qualified experts review all health report results prior to delivery, looking for
indications that warrant a separate communication encouraging the customer to speak
with one of our genetic counselors or physicians. Performed at no additional charge,
these personal consultations explain the results and appropriate next steps, including. as
appropriate, consulting with their physician
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Existing Regulation

Laboratories are alrcady under significant regulatory oversight. This regulation includes
CLIA, state regulations, and, in some cascs, regulation by the FDA, Additionally, there
are voluntary certifications like College of American Pathology (CAP), which certity
laboratories with high standards of validation. proficiency, and quality assurance.
Pathway Genomics operates its own on-site, CLIA-certified and California state-licensed
laboratory, and is pursuing CAP Certification. These programs require us to follow very
specific rules to ensure the quality and accuracy of our services, and affect not just our
laboratory operations, but also all of our business functions.

Pathway also understands the critical importance of data privacy and data security.
Consumers who have entrusted us with their personal information can be assured that
athway utilizes administrative, technical, and physical controls to secure their genetic
information. One clement of these controls is our maintenance of a closed, secure system
-- all of our testing takes place in-housc in our own on-site laboratory mitigating many
potential privacy and sccurity risks. Pathway has a Chicf Privacy Officer who
administers the company’s comprehensive privacy policy and security program. Each
consumer receives a consent agreement as well as a user-triendly shortened summary of
the privacy policy in addition to the full privacy policy.

Regulatory Changes

Pathway fecls that bona fide genetic testing companices such as ours would benefit from a
stable regulatory environment. Earlier this week, FDA held a public meeting to allow
industry experts and laboratory providers, mcluding Pathway, 10 discuss ways that FDA
might regulate laboratory developed tests to ensure that high standards of accuracy and
quality are maintained, while not creating an undue burden on innovation and advancing
medical care.

While FDA’s cfforts to clarify the regulatory requirements for laboratory developed
testing are still in progress, here are some areas that we believe could use additional
guidance or clarification:

L

Risk-based classification system for genetic tests

Minimum scientific study criteria

Standardized definitions for population risk

List of the strongest effect marker for each condition

Standardized labeling and website disclosures

Genetic test registry with required disclosures

Mandatory CLIA and CAP certifications

Publicized and standardized compliance procedures, regarding incident
management and reporting, customer complaints, etc,

®« % 5 & & »
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While it is critical o ensure public safety, it is also important that new regulations do not
stiffe innovation or restrict an individual’s access to information that impacts their health,
With a stable and supportive regulatory structure, the ficld of genctics can not just
improve the delivery of health care, but become a driver of high paving green jobs,
investment, and advanced education. Failure to do so will cede America’s feadership
position in this emerging field of science to other countries,

Conclusion

Pathway is commitied to improving the health and well-being of our customers. We are
also committed to ensuring that everything we do is based on rigorous scientific
standards and complics with all applicable laws and regulations. Genetic testing holds
great promise to help people live more healthy and productive lives. Allowing
consumers, in consultation with health care professionals, to access their genetic
information empowers healthy and proactive choices. We are excited about the future of
genetic testing, and look torward to working with FDA to ensure that the services we
offer are of the highest quality and value to the Amcerican public.

Pathway Genomics appreciates the opportunity to testly at this hearing, and appreciates
the Committec’s cousideration of this important issuc.

6
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Mr. STUuPAK. Thank you. And thanks for your testimony.

I will start questions.

Ms. Gould, Dr. Vanier, and Dr. Becker, to get a sample on each
of you, you would spit in a little vial and the customer would send
it back to you, correct? None of you use the cotton swab?

Mr. BECKER. That’s correct.

Mr. STUPAK. OK.

Let me put up on the board, then, GAO’s report. You know, Dr.
Evans said that he thought it was entertainment versus medicine.
You all are telling us that your sampling is accurate, that you use
markers, you assure quality.

Then why, on Mr. Kutz—he is the 48-year-old male here. And I
believe Company No. 1 is 23andMe, Company No. 3 is Pathway,
Company No. 4 is Navigenics.

So if you just take prostate cancer, if youre all accurate and
you’re all using markers and you take the same kind of saliva as
your source, why would we have three different results for prostate
cancer for Mr. Kutz?

Or even if you go to high blood pressure, Navigenics didn’t test
it, but we got different results. Go to diabetes, with the companies,
you got different results if you tested for it.

So how do you explain that? Same person. You all say you have
quality assurance. You all make sure the markers, and you do all
this testing. Why do we have three different results with three dif-
ferent companies?

Ms. Gould, do you want to start with you?

Ms. GouLD. Sure. Thank you.

So we did ask for the GAO testimony in advance and didn’t re-
ceive it. So it would be difficult to respond with specificity to these
particular conditions, although we are happy to follow up to do
that.

And I want to stress that we feel extremely confident in the ana-
lytical validity of the tests that we have, and——

Mr. STUPAK. But then why wouldn’t you all have the same re-
sult? If you're all so analytical, you're all so accurate, you're all so
using the markers

Ms. GouLDp. Right. So, for risk predictions, which is a subset of
the things that the companies test for, we use a predictive model.
And the predictive model among the companies is different based
on the standards within the company, which is why we agree
standards are necessary across the company.

So we are relatively conservative in the standards that we have.
We require for these an initial study that has 700——

Mr. STUPAK. So you’re saying youre all using different stand-
ards?

Ms. GOULD. So, there are different standards for inclusions of
which SNPs are looked at and what weight is given to them. And
there are differences among which variants can be tested among
the technologies that are used by the different companies.

So we agree that it is not acceptable to get the different results
and that we need standards. We have written a letter to the head
of NIH and FDA requesting their help. We have worked with our
colleagues and will continue to do that to set these standards.
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Mr. STUuPAK. OK. So what you are saying, then, is you don’t have
standards yet to accurately inform a customer whether or not they
have prostate cancer, high blood pressure, or diabetes. There’s no
standards yet, so we don’t know.

Ms. GouLD. So, 23andMe has standards, and the other compa-
nies have different standards. There’s not a

Mr. STUPAK. So as long as you all have different standards, the
customer can’t rely—he could get different results from every com-
pany, then. So there is no reliability then, accuracy.

Ms. GouLDp. We believe there is accuracy. We agree there need
to be uniform standards. I think it’s important——

Mr. STUPAK. So the accuracy really depends on whose standards
you're talking about.

Ms. GouLD. I don’t think the accuracy depends on the standards.
I think it is important to note these are risk predictions; these are
not diagnoses.

Mr. STUPAK. OK. Well, even call it risk predictions, call it what-
ever you want to call it. We get three different results from the
same saliva, from the same person, and you all claim you got accu-
rate results. How are we to believe any of you can accurately do
it?

And Dr. Evans is right, it is entertainment, not medicine.

Ms. GOULD. Again, I agree that we need uniform standards, and
we are interested in working on that. We agree this is a——

Mr. STUPAK. So consumers should not trust any of these results
until we have uniform standards put forth by NIH and the FDA.

Ms. GouLD. We provide a lot of context on our Web site. We are
fully transparent about exactly what we are looking at in these. We
do believe that our customers understand what they are getting
when they see our reports.

Mr. STUPAK. Sure.

Ms. GouLp. We also discuss the interplay between genes and en-
vironment, that this is a risk prediction. And we do believe that
customers can rely on the data.

Mr. STUPAK. For entertainment purposes only, not for medical
reasons.

Ms. GouLD. Our service is for information and educational use.
We continually remind customers that, if they have questions
about these health reports, they should seek their health care pro-
fessional or a genetic counselor. And we make genetic counseling
available through an independent third party.

Mr. StuPAK. But Dr. Shuren and Dr. Evans testified that even
the results we’ve seen tells a person nothing.

Ms. GouLD. Excuse me?

Mr. STUPAK. That the results medically are useless to them. Dr.
Shuren testified to that, and Dr. Evans testified to that, too.

Ms. GouLDp. Well, Francis Collins, in his book, “The Language of
Life,” when he was discussing his Type 2 diabetes results, he found
that information compelling. And based on that information, he
lost, I think, 20 pounds.

So we have other examples in our written testimony——

Mr. STuPAK. Well, I'm not a doctor, but I know if I'm overweight
I have a chance of diabetes going up. I mean, I know that. I could
even write a book about it and say that, you know?
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Ms. GouLD. Right. It gave him the impetus to do something
about it, which is exactly what Dr. Vanier was talking about.

So, we also have another example in our written testimony. We
do believe and have stories of customers who have received infor-
mation, taken it to their physicians, and had improved health out-
comes. And

Mr. STUPAK. I guess—if we can put that chart back up. I
wouldn’t believe anything until all those results were the same. If
we got three good companies, all doing this testing, the same type
of saliva, from the same person, your results should be the same.
Until you can do that—and you’re right, we need standards. And,
hopefully, from this hearing, we will move along with that.

And my time is up, so let me go to Mr. Burgess for questions.

Mr. BURGESS. Thank you, Mr. Chairman.

And, actually, as a full-service member of this committee, I'm
going to answer your question that you asked of the panel. And,
actually, I'm not going to answer it; Dr. Collins is.

And you referenced, Ms. Gould, his book, “The Language of Life.”
And he describes the discrepancy that has been put to us on the
prostate cancer. He said, when he got his results—his father had
actually had the disease. 23andMe results arrived. “I was relieved
to see a prediction of lower-than-average risk. But deCODE dis-
agreed, saying my risk was slightly elevated. Navigenics upped the
ante substantially, placing me at 40 percent higher than the aver-
age male.”

His question, “What on earth is going here? To sort this out, I
had to drill down into the details of the lab studies.” And here is
the explanation. 23andMe tested for five variants known to confer
prostate cancer; deCODE tested for 13; Navigenics had tested for
nine. There was considerable overlap between the DNA markers
tested, but no company had actually tested for the complete set of
16.

So I guess my question, then, to our three panelists—and at least
two of the three of you, I heard, use CLIA-certified labs to get your
results, and that is good. So the results of each of those SNPs was
accurate. But it is an evolving science as to which ones you include
in the panel and how you make predictions based upon that.

How do you handle new information as it comes forward? Once
you decide, Ms. Gould, on that five that youre going to use for
prostate cancer risk, does that never change? Or, as new informa-
tion comes forward, you've still got the DNA in the database, so
you could go back and look at any of the other 16 and make a de-
termination if you decide that a different set needs to be used.

And if there were scientific consensus—and here is where the
FDA could help—if there was standardization, then perhaps there
wouldn’t be this discrepancy we see on the slide.

So, my time is limited, but would each of you briefly comment
on that?

Ms. GouLD. Yes. So we do regularly update our reports, at no
charge to our customers. And we include new studies as they meet
our inclusion criteria set forth in our white papers, which are on
our Web site. So the answer is, yes, we absolutely update.

Dr. VANIER. We do the same.
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I would also mention, as to standards, first of all, I think that
Dr. Shuren’s articulation of a way going forward for standards is
going to be an excellent one for our industry. In the interim, how-
ever, I would point out that there are branches of government that
has put forth standards, such as the CDC with their Venice cri-
teria. And that is specifically a set of criteria that we have used.

But, indeed, it is an evolving science. And as new standards meet
that criteria, they are added to our panels.

Mr. BECKER. We also have a trained staff of geneticists, of physi-
cians, and Ph.D. Scientists that review and help to update our
service on a regular basis.

Mr. BURGESS. Dr. Vanier, one of the clips that they played for
us was a woman who was given advice that you probably, pretty
certainly, might definitely have an increased risk. I mean, that was
a terrible clip. And, again, as I said, that sounded like a tele-
marketer giving genetic counseling.

Have you done anything to tighten up those standards within
your company? Because, of all the things we heard this morning,
that was probably the most startling.

Dr. VANIER. So, there are two clips. And so, first of all—actually,
let me begin by saying that, regardless of which company are the
sources for any of those audio clips, it is obviously extraordinarily
disappointing, both as a physician and as a company that is help-
ing lead this industry.

And until the GAO can tell us which clips belong to which com-
pany—that would certainly be helpful. I suspect the clip of the
woman asking for her fiance as a gift, because it references ances-
try, is not our company because we do not do that sort of testing.

Mr. BURGESS. Right. I think your company was identified as the
one that gave the breast cancer advice.

And all T would ask is that you’ve got to tighten that up. I mean,
regardless of what we do, regardless of what legislation, regardless
of what regulations the FDA puts out, that is unacceptable and
truly frightening, that someone with no medical background, with
just having been given some talking points on how to respond to
a question, would be answering a question of that importance.

I mean, that is a 30-minute discussion between a patient or a
primary care doctor. I mean, I know that, because I have had those
discussions. That is not something you can answer over the tele-
phone. And that conversation in no way provided that patient any
real insight and, in fact, probably provided a great deal of worry.

Dr. Evans, let me just ask you a couple of things. Now, you
talked about the entertainment value of medicine. We shouldn’t
discount that. I'm an OB/GYN doctor by profession. And, certainly,
the boutique sonogram, Baby’s First Picture, that was available in
lots of malls during the years that I was practicing, I would all the
time be asked to comment on the pictures that were made on some
substandard machine at a shopping mall.

So it is probably no surprise that there is an entertainment value
for this

Mr. WAXMAN. Mr. Chairman? We have votes on the floor. If there
is a chance for some of us to ask questions—the gentleman’s time
has expired. He is still in the middle of his question.
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I wonder if you would allow me to have a couple of minutes, be-
cause I'm not going to be able to return to be able to ask questions
of this panel. His time has expired.

Mr. BURGESS. Very well.

Mr. StupAK. All right. We'll go a second round.

Chairman Waxman, for questions.

Mr. WAXMAN. Thank you. That will give him a chance to go fur-
ther. And I want to get a chance to ask some questions.

If we are going to have these consumer tests, there ought to be
some standards. Ms. Gould, you said there ought to be some stand-
ards.

Dr. Vanier, Dr. Becker, do you agree there ought to be some
standards?

Dr. VANIER. Clearly, Chairman Waxman.

Mr. WaxMAN. OK. So we heard from the first panel that the FDA
ought to regulate this, because they handle medical devices. Do the
three of you think that you ought to be regulated as medical de-
vices?

Ms. Gould?

Ms. GouLD. We have not agreed in the past with FDA’s charac-
terization of our service as a medical device. We are meeting with
them tomorrow and look forward to hearing more about why they
believe that. That

Mr. WaxMmAN. Well, who should set the standards if it’s not FDA?

Ms. GouLD. That said, I think FDA should be involved in the
standards. I was pleased to note Dr. Shuren talking about a new
framework for genetic testing, and we think that that is really
needed.

NIH has also put out comments for a registry. We have provided
comments for that. We think that is a great thing, as well.

Mr. WAXMAN. Uh-huh.

Dr. Vanier, a quick answer to that? Do you think you ought to
be a medical device regulated by the FDA?

Dr. VANIER. I would agree, the insight that I have into this, as
I was invited to speak at the FDA’s panel regarding all laboratory-
developed tests early this week, and I think the consensus you
heard from the hundreds of companies that attended was the FDA
clearly has a role to regulate the quality of the science and the
quality of the markers that were used on our panel.

Mr. WAXMAN. And, Dr. Becker, do you agree with that?

Mr. BECKER. I do agree with my colleagues. And I think Pathway
is committed to working with FDA to help develop appropriate
standards that are prudent in this area but do not completely stifle
innovation, as well as affect overall laboratory-developed tests.

Mr. WAXMAN. How would it stifle innovation? If you have to live
up to certain standards and if you're going to give people pre-
dictions about their health, upon which they are going to act, how
would that stifle innovation, to ask

Mr. BECKER. I don’t believe that that will stifle innovation. But
the current structure of FDA regulation, if applied the way it is
today, could completely not only—if it is applied to all laboratory-
developed tests, could significantly affect the testing industry, not
just genetic testing.
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Mr. WAXMAN. Dr. Evans, you're a physician. If a patient came to
you with the result of one of these tests that said they had a 13
percent risk or a 20 percent risk or a greater risk, something like
that, either quantified or not, of breast cancer, how would you re-
spond to that patient who is alarmed and wants to know what it
means?

Dr. Evans. Right. I would tell them several things. First of all,
I would tell them that, as evidenced by that elegant experiment
that the GAO did, we have no idea, and neither does anybody in
those companies, really how to interpret and analyze those risks.
We simply don’t know. And that is obviously quite clear.

Secondly, I would tell them that the magnitude of the increased
or decreased risk really doesn’t matter for them. All right? What
they need to do, as Representative Stupak said, for general health
promotion is to do the things we have already known for a long
time are important in health promotion.

Thirdly, I would tell you that, when it comes to parsing risks,
even if we could do that—there are many claims made about pre-
vention and the power of prevention. But, number one, there isn’t
a bit of evidence that genetic data is magical in its ability to get
people to change their behavior.

And, number two, even if it were—so let me grant for a second
this fantasy that genetic information is going to induce people to
change their behavior. If that is the case, we have a bigger prob-
lem. Because, for every person I identify who is at increased risk
for a given malady, I will mathematically certainly identify another
individual who is at a decreased risk. If this information is so pow-
erful in changing behavior, then I have set the stage for counter-
productive behavior in those people.

Mr. WaxXMAN. Now, what would be more valuable to you as a
pﬁlysician and your patient, family history or this assessment
that

Dr. EvaNs. Oh, we actually have tremendous data on that. One
can take all of the risk factors that we know about for diabetes,
heart disease, breast cancer, what have you, they add nothing to
our ability to predict risk if one simply puts a patient on a scale,
asks them a few questions about their family history.

Maybe someday we will get to the point where we can do that,
but we are nowhere near that point now. And there is tons of data
to support my statement.

Mr. WAXMAN. Mr. Chairman, if the companies are selling a prod-
uct that promises to improve health, then its scientific validity
should be established. I don’t think we ought to leave it to them
to decide that question, because they have a financial interest to
decide it in their way.

Government has to have some standards and enforce them. We
do this all the time. FDA seems the appropriate place. The ques-
tion is whether it should be the rigid formulation of a medical de-
vice or something else. But we need standards, and we need them
enforced.

Thank you.

Mr. STUPAK. Thank you, Mr. Chairman.

We have two votes on the floor. We are going to stand in recess
for 20 minutes. We will come back with this panel in 20 minutes.
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We are in recess.

[Recess.]

Mr. STUPAK. The hearing will come back to order.

I'd remind the witnesses that they’re under oath.

When we left off, I think Chairman Waxman had finished. So it
would be to Mr. Gingrey for questions, please.

Mr. GINGREY. Mr. Chairman, thank you.

I'm going to start by asking a few questions of Dr. Evans.

Dr. Evans, in your testimony, you state how important it is that
the information patients receive be of high quality. From what you
have seen and heard today from the previous panel and from your
co-witnesses on this panel, do you have confidence that patients
are,?indeed, receiving high-quality information from these compa-
nies?’

Dr. EvANS. I think there’s two parts to that answer.

With regard to what physicians call analytic validity—that is, if
they tell you that you have an A, one of the DNA building blocks,
at disposition, I believe it. OK? Absolutely, they do quality work
from an analytic standpoint.

However, with regard to quality related to what we call clinical
validity—that is, what does this tell you about your risk of this dis-
ease—I would say, absolutely not. And the GAO experiment shows
that in a beautiful way. No one knows how to interpret these data.
And that is quite clear.

So, quality information, to be of quality, must be meaningful. It
is not meaningful. And, therefore, I would say, no, this isn’t quality
information.

Mr. GINGREY. So, measuring one’s blood pressure and finding
that it is elevated, or measuring one’s cholesterol and finding that
it is elevated, or measuring one’s blood sugar and finding that it
is elevated, these are not comparable, then, to this information that
you would get in regard to this genetic testing?

Dr. Evans. That is absolutely correct. Because there are two rea-
sons. One is that I can go to three different doctors, and if these
doctors are doing their job right, my blood pressure is going to be
reflected the same at each place. My cholesterol should be essen-
tially the same, you know, give or take some degree of variation.

But as we have seen here

Mr. GINGREY. Yes, from the slide that Chairman Stupak pre-
sented in the first panel——

Dr. Evans. Yes, so this is not comparable information.

Mr. GINGREY. Well, you know, it reminds me of—and thank you
for that response. There are scans that companies do to detect the
amount of calcium in one’s blood vessels, whether it is the aorta
or the coronary arteries, whatever. I mean, you just get a report
back. And if it is a lot, I guess you’d say it is 3-plus.

And I have a brother who’s a year and a half older than me. He
doesn’t like to admit that. But he had one of these tests done, and
it said, oh, yes, you’ve got a lot of calcium, and you’d better go see
your cardiologist. Well, it took him 2 months to get an appoint-
ment. It is a wonder he didn’t have a heart attack in that time
from anxiety.

But he ended up seeing—but, finally, he ended up on the oper-
ating table for a coronary angiogram, which showed that, you
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know, he didn’t have as much as 60 percent blockage in any vessel.
And it was just a curiosity, really. And he ended up probably
spending about $10,000 in the process. And, of course, the coronary
angiogram is not without risk. He could’ve had a heart attack on
the table.

Dr. EVANS. That’s right.

Mr. GINGREY. So, I mean, this is the kind of thing that, as a
former physician—well, I'm still a physician. I've got an active li-
Cﬁnse, thank goodness. But I am concerned, I am concerned about
this.

Dr. EvANs. Well, yes, Dr. Gingrey, your comparison is absolutely
apt. The advent of this type of testing is, I think, entirely com-
parable to these scans which we simply don’t know how to inter-
pret and which, when misinterpreted and not understood in con-
text, can lead to harm.

Mr. GINGREY. Well, you even, in your testimony, Dr. Evans, sug-
gested that it is kind of an entertainment thing. It is sort of like
Dr. Burgess, earlier in his questioning, was talking about these
ultrasounds that are done in the shopping malls, and theyre—I
don’t know—they’re more than 3-D, they’re 4-D. And they’re for
entertainment purposes.

Dr. EVANS. Sure.

Mr. GINGREY. I want to switch quickly in my remaining time,
Mr. Chairman, to ask maybe the triumvirate of Ms. Gould and Dr.
Vanier and Dr. Becker, do you agree that what you are providing
to these patients, if you will, or direct-to-the-consumer information
about their genome is more for entertainment than it is for a real
therapeutic, possibly, and diagnostic value?

Dr. VANIER. Dr. Gingrey, I would like to respond to that.

First, I appreciate and think it is very important that Dr. Evans
is on this panel. But I want to make it clear that there is no uni-
formity in the academic medical world around issues like this.
There is indeed, for instance, research that shows that behavior
does change.

Second, I think your analogies to high cholesterol and hyper-
tension are apt, because the genetic risk information that is im-
parted is relatively of the same predictive value of hypertension
and high cholesterol. And just as we know many people who may
drop dead at the age of 90 despite having high blood pressure and
we know people that, you know, have many risk factors and con-
tinue to live on and on, these are probabilistic; they are not
predeterministic. And so the information that genetics is uncover-
ing is analogous to the risk factors that you used in your practice
and I use in my practice today.

There are often analogies made to the body scan industry, for in-
stance. And we don’t believe they’re apt, as long as you have a
health care professional to support and interpret the information.
Most of the body scan industry came out of the fact that you had
vulnerable consumers that were getting these CAT scans and then
the information was handed over to the physicians and they didn’t
know what to do with them.

There is clearly an educational gap in the physician base. More
physicians need to be educated about genetics. But the ones that
are—for instance, we work with a couple hundred physicians—very
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much know what to do with the information because it is akin to
the risk information they’ve been using for all of their practice.

Mr. GINGREY. Dr. Vanier, I'm going to have to let your response
be suffice for the other two, because I am 2 minutes over, or a
minute and a half.

And I will yield back.

Mr. StuPAK. Thank you, Mr. Gingrey.

I know there’s more questions. I know Mr. Burgess has some.
Let’s go another round here.

Dr. Evans, could you grab that book right there? I've got a couple
of questions I want to ask you.

Could someone hand it to him? Thank you.

You know, we've talked a lot about direct-to-consumer testing
companies that offer a variety of products for their clients. One
type of test looks at how a person reacts to and breaks down cer-
tain prescription medications. This obviously can be very useful
when a person is diagnosed with an illness and the physician is de-
veloping a treatment plan.

But I want to ask you to take a look at Exhibit No. 6 there.
When it is done with direct-to-consumer testing, in that world, it
really raises some questions. Because if you look at Exhibit No. 6,
this is an internal Navigenics document that shows a consumer’s
test result for the processing of a drug. I need your help there.

Dr. Evans. Irinotecan.

Mr. StUupPAK. OK. Irinotecan. That drug is commonly used for
treating colorectal and other cancers.

The document shows us that this consumer has a low risk of the
side effects for this drug. The document then goes on to say that,
if he or she is being treated for cancer, then their medical team
may want to prescribe irinotecan.

Dr. Evans, in your opinion as a physician, do you think this doc-
ument provides medical advice?

Dr. EVANS. Well, clearly. Yes, it is providing advice, in my opin-
ion.

Mr. STUPAK. Good.

Dr. Vanier, this is your company, right?

Dr. VANIER. Correct.

Mr. STUPAK. So are you giving medical advice for this patient
here?

Dr. VANIER. In fact, the statement you read suggests that the pa-
tient should do anything in consultation with their physician. In no
case do we recommend that anyone take independent action. This
is specifically why we have genetic counseling support and why we
primarily work through physicians.

Mr. StupPAK. Right, but isn’t your document—if you take a look
at it, if you want to see it, it says your patient’s risk of side ef-
fects—you have a high risk here, it says. I want to make sure I'm
on the right one here, No. 6. OK, this is the drug. Your side effect
is low risk.

And so, are you not giving medical advice? I mean, where does
it say there, “Consult your physician”?

Dr. VANIER. The statement, Chairman Stupak, if I understand
what you are reading, is, “Based on your genetic markers, you're
likely to have low risk of side effects.”
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Mr. StupAK. Right. So, based upon—OK. Go ahead.

Dr. VANIER. Those sorts of statements are pulled directly from
the  pharmacogenomic literature. And, in fact, the
pharmacogenomic markers on our panel, in many or most cases,
come from the FDA list of qualified markers.

Mr. STUPAK. Sure. And then it says right underneath that where
you read, it says, “We determine your risk by analyzing your ge-
netic code.” So, by looking at the little vial of spit that they gave
you, you made the determination that this individual should take
this drug for cancer, right? It would be good for them if they had
cancer, right? They should take that?

Dr. VANIER. We specifically point out that it would be helpful for
the medical team to know that they are at low risk. And, in fact,
irinotecan testing, along with, for instance, Plavix testing, is an
area of great interest for oncologists and cardiologists today be-
cause the data is robust.

Mr. StupAK. OK, well, let’s go to the next one. Let’s go to Exhibit
No. 5 in that book there, OK?

The document is given to physicians whose patients recently had
genetic testing done by, again, your company. The document noti-
fies the physician that his or her patient is likely to have a high
risk of side effects of the drug abacavir, a drug commonly used for
treating HIV infection. The document goes on to inform the physi-
cian they may want to tailor the patient’s therapy to reduce the
chance of abacavir hypersensitivity and lists four treatment op-
tions.

Again, isn’t this giving medical advice?

Dr. VANIER. No. The bright line that is often drawn here is we
do not specifically state, because the data does not support it,
which drug the physician should use, which dosing that they
should consider, et cetera.

Mr. StupAK. Well, then why do you bring up this drug, then, if
you're not telling the doctor which drug to use?

Dr. VANIER. It is information that simply should be taken into
account. For instance, the FDA has recently put a black label
warning on Plavix that there are different genetic responders. In
no case, for instance, for Plavix do we tell the physicians what to
do. It is simply raising an awareness, just the way the FDA did
with their labeling.

Mr. STUPAK. And, Dr. Evans, you think they are giving any med-
ical treatment here?

Dr. Evans. Well, it certainly seems to me to be medical advice.
And I think that this is an example—these two examples are very
good exemplars of the fact that some of the information contained
in these scans has robust genetic and medical implications. There-
fore, this is, you know, I think by any commonsense interpretation,
medical advice.

Mr. STUPAK. Dr. Vanier, do you certify all these letters that go
out, as the doctor, then, for Navigenics?

Dr. VANIER. Yes, we have a medical advisory board that looks
them over.

Mr. StupAK. OK. Do you, though? Do you personally?

Dr. VANIER. Yes.
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Mr. StUuPAK. OK. So if, as Exhibit No. 5 or No. 6 there, Dr.
Evans, if I came to you as a patient and gave you this, what could
you take from this information that I brought to you as I received
this letter from Navigenics?

Dr. Evans. Right, I would probably do two things. One is, espe-
cially in the case of abacavir, the data are so robust that show that
if one has a particular version of this HLA gene, that they are
much more likely to have a serious reaction to abacavir, I would
take that very seriously.

I would be very tempted to repeat the test because of all of the
tests that have been done at the same time. But I have no great
quibble with the analytical validity. I trust that result.

My quibble with that particular issue is that it’s medical advice.

Mr. STUPAK. My time has expired.

Mr. Burgess for questions.

Mr. BURGESS. Thank you.

Dr. Evans, in your written testimony, you—and I think you ad-
dressed it in response to a question, the issue of being at increased
and decreased risk, and if someone is at increased risk, there’s
someone out there at decreased risk, and the advice might be inap-
propriate in both instances.

Now, there was quite a flap created in this committee a little less
than a year ago, when the United States Preventive Health Task
Force came with some revised recommendations on mammography,
that individuals between 40 and 50 no longer need them. Well, it
turns out they walked back from that.

And there was also some concern that the health bill, as it was
being written, would incorporate some of those things, such that
people covered under specific plans might end up not being covered
if those guidelines fell outside the U.S. Preventive Health Task
Force.

Would it not be worthwhile—if that world was the one that had
persisted and existed today when the bill was signed into law,
might this type of testing not be helpful for a woman between 40
and 50 to assess whether she go out and purchase on her own the
screening test that might be life-saving?

Dr. EVANS. Actually, no, for a couple of reasons, Congressman.

Number one, the degree of risk determination that these types
of tests generally provide is so lacking in robustness that we really
don’t know whether a woman should be getting mammograms
early or not based on these kinds of results.

It is very different from the situation for, say, BRCA-1 or 2, the
genes that, as you know, confer an exceedingly high risk of breast
cancer, in which we’ve got pretty good data to suggest that those
women need to be treated very, very differently. These results,
however, aren’t of sufficient robustness to really guide who in the
population should get mammograms early or not.

And I would also, again, go back to the GAO experiment, which
shows that we don’t know how to interpret them. In other words,
we will be misassigning women right and left, if we try that, that
to high-risk or low-risk.

Mr. BURGESS. Well, but the U.S. Preventive Health Task Force
may have just misassigned everyone in that age bloc.
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Dr. EvANs. Yes. Unfortunately, the reality is that, in medicine,
we—although from a wishful-thinking standpoint we might want to
be able to assign people a very precise risk, the reality is that we
are not good at it, as the GAO report shows, and that we are ask-
ing for trouble, in my opinion, if we start telling a woman, “You
g(l)n’t need mammograms until X date because of your genetic pro-
ile.”

Mr. BURGESS. Well, but that is not the issue. And I would just
submit—and I've got some of the same concerns that everyone else
up here on the dais has. But I would just submit that, in a world
that at one point seemed to be rapidly moving to one-size-fits-all,
government-controlled medicine, I would think the consumer could
see real value in being able to assess whether they individually
might need to make a different decision than their government
would make. In which case, this type of testing, I think, could be
extremely effective.

Dr. Evans. If this type of testing were consistently—if it were
consistent between labs, and——

Mr. BURGESS. Right. And we have a Federal agency who is re-
sponsible for that.

Dr. EVANS [continuing]. And if it were meaningful——

Mr. BURGESS. And my hope is that they will now respond and
provide the background and the guidance that the consumer needs,
not so much the provider needs.

Dr. Evans. Right. The——

Mr. BURGESS. Let me just ask Ms. Gould a question before my
time runs out.

Now, you reference in your written testimony an individual who
had an increased likelihood of a deep-vein thrombosis, a blood clot,
an increased propensity for blood clots, and wasn’t aware of this
until the testing was done.

I mean, I will just tell you, as a practicing OB/GYN, nothing
strikes more fear in your heart that you might do a relatively
minor procedure on a very young and healthy person and have
them spend weeks in the hospital recovering from a deep-vein
thrombosis or, worse yet, die of a pulmonary embolism. And that
is one of the most frightening things that we can face in medicine.
You can imagine, from a medical/legal standpoint, it is extremely
concerning.

I was intrigued by that story that you included there. We went
from a world where, early in my career, you just accepted that as
a risk until, later on, everyone got a low dose of heparin right be-
fore surgery because we lived in a medical/legal environment that
you just couldn’t tolerate the one in 10,000 who would have that
complication.

So what has the experience been at 23andMe? Are you guys fol-
lowing this? I mean, that is a compelling story, but an anecdote
doesn’t a series make. You need at least two anecdotes to make a
series. Have you been following that?

Ms. GouLD. Yes. And we do have several customer stories. And
I think this goes to—you know, there was the word used, “fantasy,”
before. You know, we strongly disagree with that. Colleen McBride
at NIH has written that, when people get access to their online ge-
netics, it can be very empowering, and it can be a great oppor-
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tunity for a physician to leverage that to help them make better
lifestyle choices.

We have had a number of examples where people were getting
access to this information that they would otherwise really not
have known, and talked to their physicians and health care pro-
viders and have seen better health outcomes.

Mr. BURGESS. Well, I will just say, from a clinician’s standpoint,
I mean, you welcome all information that comes from any source,
especially if it is going to keep you out of that kind of trouble.

Thank you, Mr. Chairman.

Mr. STUPAK. Thank you, Mr. Burgess.

Ms. DeGette for questions.

Ms. DEGETTE. Thank you, Mr. Chairman.

Thank you for your comments. Mrs. Christensen and I had to
run over and vote in the Resources Committee.

I have a couple of follow-up questions that I wanted to ask. The
first one is on the privacy issues. And, as you know, we only have
5 minutes, so if people can be relatively short in their answers, I
would appreciate it.

Ms. Gould, does your company believe that we should protect the
priy}acy of medical information of the people who undergo this test-
ing?

Ms. GouLD. Yes, we absolutely believe——

Ms. DEGETTE. Thank you.

Dr. Vanier. You need to answer verbally.

Dr. VANIER. Oh. Yes.

Ms. DEGETTE. And, Dr. Becker, do you believe that, as well?

Mr. BECKER. We absolutely believe in that.

Ms. DEGETTE. OK.

Now, for Dr. Vanier and Dr. Becker, I realize you did not see the
GAO report until this morning. But, in the previous panel, Mr.
Kutz testified that the two companies that told the young woman
online that her fiance could send in their medical information to
surprise him with his genetic background were your two compa-
nies. And I would assume from both of you that you have specific
policies against this practice.

Correct, Dr. Vanier?

Mr. BECKER. If you will, Congresswoman——

Ms. DEGETTE. Well, I asked Dr. Vanier, and then I will ask you.

Does your company have a specific policy against this practice?

Dr. VANIER. We do. And I would

Ms. DEGETTE. Thank you.

Dr. VANIER [continuing]. Also like to correct the assertion that
that was our company, because it was involved in ancestry, and we
do not offer it.

Ms. DEGETTE. OK. Well, no, I wasn’t referring to that specific
audio clip. He said—and, again, this is a little unfair to you, I real-
ize, because you haven’t seen the GAO report. But he said the two
companies that told them that they could send in the fiance’s infor-
mation were your two companies.

But if that was the case, that would be against your company
policies, correct?

Dr. VANIER. Correct. I would strongly like that information cor-
rected.
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Ms. DEGETTE. Yes, I bet you would, and we’ll make sure you get
it.

Dr. Becker.

Mr. BECKER. That is correct. That is against our policies. We
take responsibility for that particular action and feel—that action
was reported. I'm aware of that.

Ms. DEGETTE. OK.

Mr. BECKER. That was reported very quickly after that discus-
sion with the customer service person happened. We took the ap-
propriate

Ms. DEGETTE. So that clip was from your company.

Mr. BECKER. It was.

Ms. DEGETTE. And that is against your policy, right?

Mr. BECKER. That is against our policy.

Ms. DEGETTE. So this leads to another question, because all
three of the companies represented here are companies that are
trying to do important work. And I don’t think anybody—well,
maybe somebody on this panel, certainly not me—would object to
this type of information being gathered and given to consumers.

What we are all concerned about is the same thing you’re con-
cerned about, is that it be done to a high degree of medical cer-
tainty and that people’s privacy is ensured and, also, that they get
adequate medical advice. I think we can all agree with that.

And so, my question would be, to all three of you, how do you
think that we could protect confidential patient information if you
have essentially telemarketing individuals on the phones talking to
folks about these tests?

Mr. BECKER. If I will—

Ms. DEGETTE. Sure.

Mr. BECKER [continuing]. Congresswoman, thank you very much
for the question.

We did take action to train that person and correct the ability
of that to happen. So this was a customer service agent. We take
it very seriously, this particular incident. And we have—we no
longer will do that.

Ms. DEGETTE. OK. Well, that’s good.

Dr. Vanier, do you have anything to add to that?

Dr. VANIER. I do. I think we can look at the Genetic Information
Nondiscrimination Act as a first step of an important series of leg-
islation that would include genetic protections for consumers.

Ms. DEGETTE. But that is already in effect, that act.

Dr. VANIER. But it speaks to the fact that, obviously, individ-
uals—that health plans and companies should not have access to
that individual genetic data. I think that is a model on how you
can begin to understand other legislation that would protect indi-
viduals’

Ms. DEGETTE. So you think we might need additional legislation
because of the narrowness of that act. Is that what you are saying?

Dr. VANIER. Yes.

Ms. DEGETTE. OK.

Ms. Gould, what would your view be on that?

Ms. GouLD. Well, we have strong both policy and technical safe-
guards to protect customer information. And we agree that privacy
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is of utmost concern. We think GINA is a great start and agree
that likely more will be needed in the future.

Ms. DEGETTE. Thank you.

Mr. Stupak, I think everyone else has had two rounds but Dr.
Christensen. So should we have her question and then I'll take my
second round?

Mr. STUPAK. Sure.

Ms. DEGETTE. Thank you.

Mr. STUPAK. Mrs. Christensen for questions.

Mrs. CHRISTENSEN. Thank you both.

My question, I guess, would first go to Dr. Becker. And if you
could turn to Exhibit 11 in the binder. Mr. Kutz testified earlier
that none of the companies was able to provide a complete genetic
analysis for the DNA samples they submitted with African Amer-
ican and Asian profiles. And this is apparently due to limitations
in the ethnic composition of the studies that the companies use to
predict their customers’ genetic risk.

Exhibit 11, at the bottom of the page is an internal e-mail dated
November 12, 2009, that Pathway produced to the committee. And
this document, one Pathway employee has sent another a proposed
script for handling customers who self-identify as African American
or Hispanic and, thus, will receive a more limited genetic analysis.

According to Pathway’s document, the company first notifies cus-
tomers of the limited available data when their report is almost
ready to be sent. And the script for those of African descent indi-
cates that they will only be able to provide limited information, for
example, for females, just three conditions—Alzheimer’s, Lupus,
and Type 2 diabetes—and for males, four— Alzheimer’s, lupus,
Type 2 diabetes, and prostate cancer.

The script makes clear that the customer had already self-identi-
fied as African American. So why doesn’t Pathway tell African
American customers that the company would not be able to provide
the full data before they make their payment, you know, not just
when you’re ready to send the results?

Mr. BECKER. Actually, Congresswoman, we do now do that activ-
ity. As you described, we do inform on our Web site, there is a clear
matrix of what conditions you will get depending on what reported
ethnicity you

Mrs. CHRISTENSEN. So you now inform the clients and the cus-
tomers before they make a payment what the limitations are?

Mr. BECKER. Yes, we do. And if they came on to our customer
site without reviewing that information, it is our policy—and
clicked on and paid, and then were disappointed with what they
got, it is our policy to actually refund their money and discuss any
questions or concerns they may have.

Mrs. CHRISTENSEN. OK.

Well, in the case of the Hispanic—I think it was a Hispanic—yes,
the self-identified Hispanic customers, the proposed letter rec-
ommends that, quote, “we set your ethnicity to Caucasian.”

Are the results accurate if you change someone’s ethnicity and
compare them to data for the wrong population?

Mr. BECKER. The results that we present are based on the
ethnicities for—and the findings in the literature for those
ethnicities. So they are accurate for those ethnicities. And we are
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informing Hispanics to look at that information in that context,
that this is information based on Caucasians.

Mrs. CHRISTENSEN. And you feel that it provides accurate enough
information despite the fact that theyre based on people of Euro-
pean descent rather than

Mr. BECKER. Well, that is a very interesting question that comes
down to the actual population mixture of the Hispanics. And the
current literature suggests that Hispanics are actually divided into
groups that are derived from Africans and Caucasians.

Mrs. CHRISTENSEN. Well, you already don’t have much in the
way of African information.

But, Ms. Gould, 23andMe produced to the committee an internal
e-mail, also dated June 23, 2008, concerning a complaint of an
Asian American customer who was unhappy that her genetic report
was based on data from a European population. It is Exhibit No.
3, I think, in the binder.

Are the results your company provided to this Asian American
customer as accurate as they would have been if you had data from
an Asian population?

Ms. GOULD. So, we provide context in our reports where the un-
derlying study—the populations in which the underlying studies
were conducted. And we make that clear on our Web site, as well,
that we can only provide data—and we provide this in the claim
process before people get their data—that genetic research is not
comprehensive.

And one of our core missions is actually to undertake more re-
search. In fact, one of the projects that we are hoping to start is
to try to replicate or fail to replicate existing studies in African
American populations. We do think that it is critical that more re-
search be done in order to show the applicability of the existing re-
search in various populations. Unfortunately, most of this research,
which has been NIH-funded, has primarily been done in European
populations. This is one of our core missions, is to make

Mrs. CHRISTENSEN. Well, we are very concerned about including
more racial and ethnic minority populations in clinical trials and
studies, as well.

But it seems, unless something has changed since, you know, we
have this data, you were not, apparently, telling individuals that
their data would have been limited if they were Asian or if-

Ms. GouLD. We do provide that, and we have provided that infor-
mation previously.

Mrs. CHRISTENSEN. My time is up. I'll come back.

Mr. StupAK. Thank you.

Ms. DeGette, you had some follow-up questions?

Ms. DEGETTE. Thank you. I just have a couple follow-up ques-
tions.

Dr. Becker, you had testified in your statement that you felt that
FDA approval of these tests as medical devices could stifle innova-
tion. The chairman talked a little bit to Ms. Gould about the idea
of FDA approval as medical devices. And I'm wondering if you can
briefly tell me why you think that would be the case.

Mr. BECKER. Well, I don’t believe that it’s FDA approval per se.
The current structure of requiring premarket approval could actu-
ally inhibit the ability of this information to be accessible to people.
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Ms. DEGETTE. And why would that be, sir?

Mr. BECKER. Well, because if pre-approval is required for all of
these tests, it will take quite some time to collect, potentially, the
clinical validity as defined today.

Ms. DEGETTE. So is there some alternate mechanism at the FDA
that you believe could serve all the purposes we are talking about,
to give a consistent level of data, to protect patient privacy, and
also to regulate the kind of information they’re given? Is there
some alternate process at the FDA?

Mr. BECKER. Well, we do, and we do support Dr. Shuren’s pro-
posal this morning. But we also

Ms. DEGETTE. I’'m sorry, which proposal was that?

Mr. BECKER. He proposed a way forward. And I don’t remember
all the details exactly of that.

Ms. DEGETTE. OK.

Mr. BECKER. But he proposed a way forward that sounded very
fair and reasonable, which I think is definitely the FDA’s goal here.
I don’t want to speak for FDA, but the—well, I'm sorry. I will stop.

Ms. DEGETTE. Dr. Vanier, I wonder if you could comment on
whether you think FDA approval as medical devices is the appro-
priate route to go?

Dr. VANIER. I think history shows over and over again that the
correct, deft regulatory touch both protects the public and leaves
the door open for innovation. Dr. Shuren’s proposal, that it is the
genetic markers that we use in our tests that need to be standard-
ized and regulated, is something that we would certainly support.

Ms. DEGETTE. And that is great, and I support that too. The con-
cern that I have, and I think probably many members of this com-
mittee would share that concern, that is only one component of
what the problems that we have are. So how would we address
those other problems in an alternate way?

Dr. VANIER. I think another component of the regulatory process,
as has been discussed before, is the actual collection kit, the kit in
which you, for instance, submit your saliva.

Ms. DEGETTE. Right.

Dr. VANIER. There is a history of that potentially needing to be
a Class I device. And I think that is also an appropriate area to
be looked at.

Ms. DEGETTE. OK. What about the privacy—well, you already
talked about that.

Dr. Evans, I'm wondering if you can comment on all of this.

Dr. Evans. You bet.

I think it is absolutely critical to apply a deft hand to regulation.
Too blunt of regulation could stifle the ability of companies and
academic laboratories to develop tests. So it is important.

I think the two things that I find most heartening by the FDA’s
approach are to take a risk-calibrated approach to testing—that is,
you subject tests that have higher stakes to more regulation. And
secondly, as was pointed out in the first panel, that one may be
able to envision regulatory schemes which look at a subset of mark-
ers or a given platform and not have to clear every single test, so
to speak.

Ms. DEGETTE. Mr. Chairman, I want to say two things. I think
I can probably speak for all of us that we are pleased that this
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panel has recognized that there is a need for improvement in
standardization in the industry.

And I would also—it is always the practice of this committee to
allow panel members to offer questions in writing. I think that is
particularly important in this case, because all of us just received
the GAO report this morning. So I would ask unanimous consent
that we would all have additional days to submit questions in writ-
ing to this panel, but also that they would be able to supplement
their answers in today’s hearing based on the GAO report that they
have been given.

Mr. STUPAK. As the gentlelady knows, we always have 10 days
to put forth additional questions.

Would you yield on that point?

Ms. DEGETTE. Yes, I would be happy to.

Mr. STUPAK. Let me ask our panel this, then, in light of what
Ms. DeGette said and what we have seen. Our hearing has shown
that there is a gap between claims made by genetic testing compa-
nies and the value of the information actually given to the con-
sumer. And, as Dr. Evans says, it is more entertainment than med-
icine.

So let me ask you this, then. Would you agree that until the FDA
develops standards for testing, uniform standards for how you're
going to test, uniform standards for genetic markers, and ensure
the accuracy of the tests and standards for interpreting the test re-
sults, would you agree to stop this direct-to-consumer marketing
for monetary value until the FDA has this standard set?

Ms. Gould?

Ms. GouLDp. We don’t think that that is the answer. We, again,
believe in the accuracy of our tests. We provide

Mr. STUPAK. So you're still going to continue marketing this test?

Ms. GouLD. We think that it is appropriate that we continue and
that people have the right to access their genetic information.

Mr. StUuPAK. For entertainment or for medical reasons?

Ms. GouLDp. We provide our information for informational and
educational use.

Mr. StupAk. OK.

Dr. Vanier, would——

Dr. VANIER. Chairman Stupak, I think it is a great question but
one put in the context of where we are as an industry. We are at
the dawn of an era of personalized medicine, as the committee has
pointed out. And as much early interest as there has been in the
American public, I think it is important to understand that we are
all small businesses. I suspect no one on this table flew in on a cor-
porate jet this morning, for instance. And so, stopping any sort of
offering in the public, typically from a venture capital perspective,
means that most of the product category goes away for many years.

In our case specifically, because we distribute mostly through
physicians and prevention and wellness programs, we would like to
continue to be able to do so, given the health care support that we
give.

Mr. StupAK. OK. So let me phrase it like this. How much do you
charge for one of your tests?

Dr. VANIER. Right now, we are at several hundred dollars.
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Mr. StupAK. OK, several hundred. How many of those several
hundred is for profit?

Dr. VANIER. The gross margins range—actually, I would put it
this way: We are a pre-profitable company. We are still venture-
capital-funded. We are losing money every year.

Mr. StupAK. OK. So would you stop marketing for a profit then?
Would you stop marketing these tests for a profit? I know the claim
you don’t make a profit, but how much money do you draw off
every year for this testing from Navigenics? Because that is part
of the company’s cost, right?

Dr. VANIER. Understood.

Mr. STUPAK. So, I mean, if you're doing this for public good, why
would you charge people then? So we can build these databases
and do genetic testing. But even if we did that, we need uniform
standards, don’t we?

Dr. VANIER. I understand. I think most of the innovation in
health care business shows that you can do well by doing good. And
(Iithink hopefully that is what we are continuing and would like to

0.

Mr. STuPAK. We haven’t seen any good yet.

How about you, Dr. Becker? Would you stop marketing it until
we get some uniform standards in testing here so we can interpret
these results? I mean, the American people are spending a billion
dollars a year for nothing.

Mr. BECKER. We think developing standards is absolutely crit-
ical. And being involved in that process should require the mem-
bers at this table. And in order to do that, we should have the abil-
ity to have jobs——

Mr. STUPAK. Sure.

Mr. BECKER. —and continue to work hard and help FDA and
Congress and

Mr. STUPAK. So would you stop marketing it while we’re helping
FDA and Congress set standards?

Mr. BECKER. We would prefer not to stop marketing as we are
today. And we are working, similar as Navigenics, with physicians
and wellness programs. And so we have physicians involved, we
have genetic counselors involved.

We feel that it is important to allow the public access to this in-
formation if they want it and present it in a responsible fashion,
telling what genetics can and can’t do. I think it is very impor-
tant

Mr. STUPAK. So what do you pay a physician to be involved in
t}ﬁis‘.; What does your company pay a physician to be involved in
this?

Mr. BECKER. Yes, we would.

Mr. StuPAK. How much do you pay them?

Mr. BECKER. That is not my area. And I can get back to the com-
mittee——

Mr. StupAK. OK, we will follow it up in writing.

Mr. Burgess?

Mr. BURGESS. Let me ask you a question. Are all three of the
companies represented here today based in the United States?

Ms. GouLD. Yes.

Dr. VANIER. Yes.
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Mr. BECKER. Yes, we are.

Mr. BURGESS. Now, one of the companies that is not here, de-
CODE, is based in Iceland. Are any of you currently marketing
your products in Europe, for example, in the European Union?

Ms. GouLD. We do offer our services in Europe.

Dr. VANIER. We are mostly in Asia and Canada.

Mr. BECKER. We currently do not offer our products in Europe.

Mr. BURGESS. What is the experience with offering in Europe?
What is the regulatory environment in Europe as relates to these
products?

Ms. GouLD. We haven’t heard any specific issues around it.

Mr. BURGESS. Europe has a similar regulatory agency to the
Food and Drug Administration. There are obviously some dif-
ferences. But so far, they have not shown any interest or curiosity
in what is going on?

Ms. GouLp. Correct.

Mr. BURGESS. And the Canadian equivalent of the FDA, Dr.
Vanier?

Dr. VANIER. Currently, no.

Mr. BURGESS. So at this point, the only regulatory efforts that
you are aware of are coming from the United States?

Dr. VANIER. No, let me recharacterize my statements. While we
have little commercial experience, for instance, in Europe, clearly
genetic testing is an area of regulation in many countries. I know
England has been taking a look at it, Germany has been taking a
look at it as well, and there are clearly many personalized medicine
coalitions and efforts in Canada as well.

Mr. BURGESS. And can the experiences of those bodies inform the
activities that we are going to embark upon at the FDA? Is there
a possibility for learned—or sharing learned experiences?

Dr. VANIER. I think that is always the case. However, in this spe-
cific case, I believe the FDA is showing leadership, compared to
their counterparts abroad.

Mr. BURGESS. Well, let me just say that personalized medicine,
I do believe that is the wave of the future. In fact, that is one of
those things that concern me so much about this bill that we
passed and got signed into law 3 months ago, was it moved us
away from an environment of personalized medicine and moved us
more into a regimented command and control type of structure.

So I for one am encouraged by what you are doing. I do want it
done right. I do want the consumer protected, and I do want the
information to be believable.

Yes, the FDA has a role to play, but I would submit that each
of you and your companies has a role to play as well. And, yes,
while there are some proprietary and some competitive issues to be
protected, there is also the greater concept to be protected as well,
which is allowing consumers to access information, just as we
would a blood pressure or cholesterol or a blood glucose at a health
fair that might be at any one of our churches or community centers
back home.

So I think, Mr. Chairman, that is probably the extent of what I
had. I did want to see if we could perhaps recall——
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Mr. STUPAK. Yes, Mr. Burgess, we will do that. I owe Mrs.
Christensen a round of questions, if she would like. We will wrap
it up with this panel and bring back Mr. Kutz. He is still here.

Mrs. CHRISTENSEN. Thanks. Let’s continue the same line of ques-
tioning I had before. Do all of the companies represented here have
disclaimers regarding the limited results that would be available
for people of different races and ethnicities?

Dr. VANIER. If I actually may correct an assertion made by Dr.
Kutz, we do not collect any sort of ethnic information from our pa-
tients whatsoever, but we do certainly as well help educate them
about the promises and limitations of the information, given the
state of the ethnic literature.

Mrs. CHRISTENSEN. That is prominently displayed somewhere on
your Web site?

Dr. VANIER. Yes.

Mrs. CHRISTENSEN. The answer is yes to the other two? So what
if someone happens to miss that? I am hoping that it is really
prominently placed on your Web site. Don’t you think that someone
should follow up for those? I guess I would be asking Ms. Gould
and Dr. Becker since you two do ask that question, follow up.

If a person says they are Hispanic, Asian or African American or
Native American, do you feel an obligation to go back and check
and make sure that they understand that the information is going
to be limited or don’t you think there should be a checkmark or
something to make sure that they see that they have seen that and
noted that before they send in their payment?

Ms. GouLb. I think it is a great idea. It is something that I will
definitely take back to the team, the concept of sort of a check-
mark, do you understand this. We do not do follow-ups, to say do
you understand, in which cases there have been only European
studies.

Our service is also broad. We cover ancestry and other areas that
are not as dependent upon ethnicity. So we feel like everybody has
something to learn from our service. We do highlight the fact that
genetic research is not comprehensive, and we want to be, again,
part of learning more about that.

Mrs. CHRISTENSEN. OK. Briefly, if I could get one other question
in.

Mr. BECKER. Just a quick answer. We could improve our service
to follow-up. We also do not do that particular type of follow-up
that you indicate.

Mrs. CHRISTENSEN. I was out for a while, so this question may
have been asked in one way or another, and I am going to ask ev-
eryone, starting with Dr. Becker.

We have heard compelling testimony that the science is not there
yet to meaningfully interpret the data that these kind of genetic
tests product regarding risk for diseases, not even good enough to
be interpreted by health professionals. As a physician, I feel com-
fortable though that if I took a good history, did a good physical
and did some routine lab, I would get significant information on
which I could predict, and useful information on risk for certain
diseases.

Why then should someone order these tests, especially somebody
from a racial and ethnic minority background? Dr. Becker?
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Mr. BECKER. Certainly there are limitations in the state of
science that are even higher relative to the other ethnic back-
grounds outside of Caucasians, and we support NIH’s effort to ame-
liorate that problem.

We think that being overlooked here is the motivational aspect
of this particular service and the fact that these conditions show
some increased propensity for cardiovascular disease, clearly Type
2 diabetes, things that are clearly actionable and affected by diet
and exercise.

So although we recognize the fact that these conditions are not
predictive at this time, and that needs to be responsibly reported
to the public so that they understand clearly, we spend a lot of
time developing the extensive amount of information that is pro-
vided to the customer about that specific effort.

Mrs. CHRISTENSEN. Dr. Vanier?

Dr. VANIER. There are well-known limitations to the physical
exam. There are well-known limitations to the tools that we use in
everyday medicine. For example, the National Cancer Institute just
looked at the limitations of family history for screening for prostate
cancer and breast cancer. And while indeed you have heard testi-
mony today that the science may be early and evolving, you have
also heard testimony today about the medical importance, for in-
stance, of things like pharmaco-genomic testing. And I think when
you hear the totality of the testimony today, an important point to
make is none of us should be satisfied with the status quo, none
of us should be satisfied with the state of the American health care
system, and it is tests like these that open up a future of great use.

Ms. GouLD. I agree with what Dr. Vanier just said. In addition,
we believe that people have the right to access their genetic infor-
mation if they want to do that, and we think it is really important
and it is a great educational tool to learn about genetics within the
prism of your own data. And we think that is an important aspect
to our service as well, as well as getting people in the research we
are undertaking to advance our understanding of genetics overall.

Dr. EvaNns. So, as my testimony has indicated, I think that the
value of the bulk of this information is extremely low. I think that
if one can get less meaningful, it is less meaningful for those of mi-
norities. I think that I also agree that people should have access
to their own genomes. But, again, I think that the claims made for
that information should comport with reality, and I think that the
idea that this adds to motivation or adds to our information is
clearly demonstrably incorrect at this point.

Mrs. CHRISTENSEN. Thank you.

Mr. STUPAK. Thank you, Ms. Christensen.

Let me thank this panel for their testimony and thank you for
appearing today to help us understand this problem. We all have
a lot more work to do in this area. I appreciate your being here.

I excuse this panel. I am going to ask Mr. Kutz to come back for
a couple of questions, if he would. Thank you.

Mr. STUPAK. Mr. Kutz, a couple of questions, if I may. Can we
put up the slide of the predictions of the 48-year-old male, the one
we had up earlier, the first question or two, and then Mr. Burgess
has some questions on some other parts of your testimony and we
will get to that.
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There has been some confusion. Identify the companies, company
one, two, three, four, if you would, please, for us.

Mr. KuTtz. Company number one is 23andMe; two is Decode, the
one Dr. Burgess said I should look at actually; three is Pathway;
and four is Navigenics.

Mr. StupaK. OK. Decode, number two, that was the company
from Iceland, I believe you said?

Mr. Kutz. That is correct.

Mr. StupAK. That is all I had. You wanted to clarify some parts,
Mr. Burgess, with this witness?

Mr. BURGESS. Yes, sir. We had two vignettes, one that dealt with
the risk factors for breast cancer and one that asked a question
about obtaining a surprise for their fiance.

Mr. STuPAK. Can we get those vignettes up?

Mr. BURGESS. There you go. Can we identify the companies so we
are clear on that, because there was some confusion here on the
dais here.

Mr. KuTtz. Yes, sir. On the breast cancer it is Navigenics.

Mr. STUPAK. And the other one you wanted was

Mr. BURGESS. The awesome gift. It would be an awesome gift.

Mr. Kutz. That is Pathway.

Mr. STUPAK. Again, we just should identify for the record it is
the individual who wants to give his fiance the DNA testing re-
sults, and that was Pathway. Do you have any further questions
of this witness?

Mr. BURGESS. No.

Mr. StupAK. No further questions. Thank you, and thank you for
your clarification.

OK, that concludes all questioning. I want to thank all of our
witnesses for coming today and for their testimony.

The committee rules provide for and as we said during the hear-
ing, members have 10 days to submit additional questions for the
record. It has also been requested and is unanimous consent that
any of our witnesses who testified who wish to supplement their
testimony will have 10 days to do so.

That concludes our hearing. This meeting of the subcommittee is
adjourned.

[Whereupon, at 1:10 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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Opening Statement of the Honorable Joe Barton
Subcommittee on Oversight and Investigations
Hearing on
“The Outbreak of Salmonella in Eggs”

September 22, 2010

Thank you, Chairman Waxman for convening this important
hearing. This Committee has held over a dozen hearings on food safety
over the last four years, and now we have another unfortunate outbreak
to investigate: over 1,500 reported cases of salmonella illness across
America traced to bad eggs.

From past investigations and what we have discovered so far
during this one, we know that the weaknesses in food production and
regulations sometime give rise to sudden and at times lethal outbreaks of
illness, and that these flaws will never go away by themselves. Neither
government nor industry can shrug these things off.

[ want to say thank and welcome our first panel of witnesses, Mrs.
Lewis and Mrs. Lobato. Both women were sickened by the salmonella
contamination that was present in eggs produced and brought to market
by Wright County Egg and Hillandale Farms.

The investigation into the ultimate source of the salmonella
contamination in the eggs is ongoing, and many other important

questions regarding the recall and outbreak remain unanswered.
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I hope the witnesses from the two companies and the Food and
Drug Administration identify and discuss both the possible breakdowns
in corporate management of food safety and the lack of appropriate
regulatory oversight of an industry that produces eggs, which the FDA
has historically considered a “high-risk™ food product.

I hope the CEOs here today will not try to defend the indefensible,
especially when it comes to the failure to maintain good manufacturing
and agricultural practices. Numerous documents reviewed by my
Committee staff indicate possible failures in such practices. These
documents include privately conducted testing reports for salmonella,
FDA 483 Forms, audit reports, and sanitation reports completed by
inspectors from the U.S. Department of Agriculture. Before and after
everything else, it is a strong sense of responsibility by the producer that
keeps our food safe. When problems are discovered, they must be
examined and remedied by the producer, or people will get sick, and
some may even die.

A new Egg Rule was finalized by the FDA this July and the FDA
informed the Committee that they plan to begin inspecting over 600 egg
production facilities later this year. Good. But why has the agency
neglected this industry in the past, considering the earlier problems the
agency and the public have had with salmonella in eggs. I wish that the
FDA Commissioner, Dr. Hamburg, had accepted the Committee’s

invitation to testify here today. The Majority should have insisted that
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she come and explain to Congress and to the public what’s going on
during her watch, at her agency.

Families need to be able to trust that the food they eat is safe.
That’s a fundamental measure of modern society, and it’s why I
supported the food safety legislation that passed this House in 2009. 1
strongly encourage the industry to shore-up their food safety systems
and find new and better ways to increase the safety of our food supply so
that we can prevent future outbreaks of food-borne illness.

Thank you Mr. Chairman, I look forward to the testimony and

opportunity to ask questions.
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Congress of the Cniteh States

Qgtober 26, 2010

Gregory Kutz

Managing Director

Forensic Audits and Special Investigations
Government Accountability Office

441 (3 Street NW

Washington, DC 20548

Dear Mr, Kutz:

Thank vou for appegring beforé the Subcommitiee on Oversight and Investigations on
July 22, 2010, at the hearing entitied “Direct-To-Consumer Genetic Testing and the
Consequences to the Public Health.”

Pursuant to the Conunittee’s Rules, atrached are written questions for the record directed
1o you from certain Members of the Commitiee. In preparing your answers, please address your
response to the Member who submitted the questions.

Please provide your responses by November 9, 2010, 1o Earley Green, Chief Clerk, via e-
mail to Barley. Greend@mail house.zov. Please contact Earley Green or Jennifer Berenholz at
(202) 225-2927 if you have any questions.

Sincerety,

Mgy Cv/

Henry A, Waxman
Chairiman

Attachment
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Questions for the Record from the July 22, 2010, Hearing on Direct-To-
Consumer Genetic Tests

. What gaps do you believe exist in genetic privacy law? What

recommendations do you have for addressing these gaps?

We cannot answer this question because it is outside the scope of our investigation.

. Who should develop standards (e.g. biomarker standards, risk algorithm

standards) or other relevant criteria for genetic tests and how should they
be vetted?

We cannot answer this question because it is outside the scope of our investigation.

. Should a minimum scientific evidence requirement be met before a claim or

risk assessment is made in a direct-to-consumer genetic test?
We cannot answer this question because it is outside the scope of our investigation.

Describe in detail what genetic counseling services are available to potential
and current customers of the companies you investigated. In your response,
include information regarding the type of counseling provided, the training
and credentials of your genetic counselors, time of availability and duration
of genetic counseling, and all costs associated with receiving genetic
counseling including one-time and ongoing counseling.

As part of our investigation, we posed as fictitious consumers; purchased tests from 5
companies; and analyzed the results we received, to include a comparison of
counseling services where applicable.’ After obtaining test results for our
consumers, we also interviewed company representatives about the types of services
offered to consumers. The descriptions below refer to the counseling services offered
by each company at the time of our investigation. Unless otherwise indicated, we do
not know what services the companies currently offer.

Company 1

Company 1 did not offer genetic counseling services at the time of our investigation.
According to a press release dated June 3, 2010, the company planned to collaborate
with an independent service provider to make counseling services available to its
customers. However, as of November 4, 2010, Company 1's Web site still directs

! We also investigated advertising methods used by 10 additional companies, but we did not purchase tests
from these companies or inquire as to whether they offered genetic counseling. Although we recorded
conversations with company representatives as part of this investigation of advertising methods, we do not
know whether the representatives we spoke to were genetic counselors.
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customers interested in genetic counseling to contact the National Society of Genetic
Counselors.

Company 2

Company 2 provided our fictitious consumers with free genetic counseling services.
Specifically, the company claimed that its “experts” would help interpret test results.
These experts were available via phone or e-mail and there was no time limit on these
conversations. However, we were unable to determine whether the company's
experts were board certified in the United States because the company is located
outside the country.® In addition, we found that the experts provided our fictitious
donors with little guidance beyond the generally accepted health information
contained in the test results.

Company 3

Company 3 recommended that our fictitious consumers use its on-staff genetic
counselors to review test results at no additional charge. These experts were
available via phone or e-mail to discuss results with customers or to answer test-
related questions. There was no time limit on these conversations. In our post-test
interviews, the company further claimed that its experts were genetic counselors and
certified by the American Board of Genetic Counseling. However, all of our fictitious
donors spoke to the same person, who admitted that she was not a board-certified
genetic counselor. Company 3 has since changed its Web site to note that its
counselors are “board eligible” as opposed to board certified. During post-test
interviews, the company also claimed that the counselors review family history and
provide consumers with additional information that is not in the test results.
However, we found that the counselors provided our fictitious consumers with little
guidance beyond the generally accepted health information contained in the test
results.

Company 4

Company 4 counselors were available free of charge by appointment between the
hours of 9 am and 5 pm Pacific Standard Time and there was no time limit on the
duration of the conversations. We were able to confirm that all of Company 4’s
genetic counselors were U.S. board-certified. In our post-test interviews, company
representatives stressed that their counselors explain the results, discuss beneficial
next steps, and ensure that consumers and their physicians understand the meaning
and limitations of the tests. They also said that genetic counselors can work with
physicians and their patients to understand test results and facilitate a physician's
informed clinical decision-making. However, even though counselors recommended

‘ Board certified indicates that they are certified by the American Board of Genetic Counseling (ABGC).
The ABGC issued credential recognizes individuals who have met established standards for graduate
training and clinical experience, successfully completed a comprehensive general genetics examination
and genetic counseling specialty examination, and committed to maintaining their knowledge and skills in
arapidly evolving field through recertification.



186

customers take their results to their doctor, during our investigation, a counselor
from Company 4 admitted to one of our fictitious consumers that a physician would
probably not know what to do with the test results. For the most part, we found that
the counselors provided our fictitious consumers with little guidance beyond the
generally accepted health information contained in the test results. However, the
counselors also encouraged our consumers to make dietary changes such as adopting
a Mediterranean diet or eating curry to prevent Alzheimer’s disease, claims that
cannot be proven, according to experts that we spoke to.

Company 5

Company 5 did not offer genetic counseling services at the time of our investigation
and, to our knowledge, does not currently offer any genetic counseling services.
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55 of the Gnited States .
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October 26, 2010

James P Evang MD, PhD

Bryson Professor of Geneties and Medicine
University of North Carolina at Chapel Hill
CB#7264

Chapel Hill, NC 27599-7264

Dear Dr. Evans:

. Thank you for appearing before the Subcommitice on Oversight and Tnvestigations on
July 22, 2010, at the hearing entitled “Direct-To-Consumer Genetic Testing and the
Conseqguences to the Public Health,”

Pursuant to the Commiitee’s Rules, attached are written questions for the record divected
to you from certain Members of the Committee. In preparing your answers, please address your
response to the Member who submitted the questions.

? lease provide your ruponsa:s by November 9, 2010, to Earley (;rem Chiet Clerk, via e
ov. Please contact Barley Green or Jennifer Berenholz at

(’)O’?) ’7’)\,,’)(},

Sincerely,

Henry
Chairman

Attachment
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9 November 2010
Dear Congresswoman DeGette,

Thank you for your interest in the implications of direct-to-consumer genetic testing and genetic
privacy, matters upon which I testified on July 22, 2010.

I am writing this letter in response to your follow-up questions, which [ have reiterated below
along with my responses. Please keep in mind that my expertise is in genetics and the practice of
medicine. While I have spent considerable time dealing with the broad social implications of
genetics and genetic testing, [ am not an expert in the Law and apologize for any mistakes I
might make in my answers.

I have also included with this letter a copy of my testimony from this summer.
To address your specific questions:

1. What gaps do you believe exist in genetic privacy law? What recommendations do you
have for addressing these gaps?

Privacy issues are of concern in the realm of genetics due to the fact that one’s DNA is a
uniquely identifying material. a small amount of which enables you to be differentiated
from all others on the planet. Moreover, genetic analysis can reveal many things about
you, ranging from your predisposition to disease your ancestry. Given the growing power
of DNA analysis, its plummeting cost and the proliferation of genetic testing options
being marketed to consumers. it is reasonable to think about how an individual’s genetic
information might be (or not be) protected when they submit a sample for analysis.

Significant gaps in privacy protection do exist at the current time and there is no federal
legislation, which broadly addresses genetic privacy. While there exist state laws of
various sorts, they are highly inconsistent and vary a great deal in the degree and types of
protection offered. The Genetic Information non-discrimination Act (GINA) does not
address privacy issues and is therefore not relevant to this discussion.

HIPAA has some provision within it for the protection of genetic information, but does
so in the very narrow sense of only protecting the privacy of medical information. One
might consider labeling all genetic information “medical”. thereby affording broad
protection to genetic information. However such a solution is problematic given that
much genetic information that individuals might legitimately want protected is not of a
medical nature, per se. Such sensitive genetic information could include one’s propensity
for various behaviors and personality attributes, which have clear genetic underpinnings.

Thus one option to broadly protect the privacy of potentially sensitive genetic
information would be legislation at the federal level. Such legislation would have to be
nuanced in order to appropriately deal with the heterogeneous nature of genetic
information. For example, certain personality characteristics and behavioral attributes
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might warrant strong privacy protections whereas other types of genetic information
(such as ancestry) might be seen as less needful of protection. It would seem that one way
of getting to such a nuanced approach would be to give as much control as possible to the
individual who is undergoing genetic testing so that she or he could control its use and
dissemination to the extent they are comfortable with its release. Envisioning such an
approach highlights the importance of something I emphasized this summer in my
testimony: the need to regulate claims by the testing laboratories so that the public is
presented with a fair and accurate picture of the true risks and benefits involved in
testing.

It seems to me that the FTC has an important role to play in the protection of genetic
privacy. It is my understanding that this agency has broad jurisdiction to regulate “unfair
trade practices™ and that if a commercial laboratory has a privacy policy they must live
up to it. It is also my understanding that the FTC has expressed the (reasonable in my
mind) notion that it is an unfair trade practice not to have a privacy policy. However, an
apparent gap in the FTC enforcement is it doesn’t give the right to an individual to pursue
breeches of privacy; rather, the FTC must do it. I believe that some state laws fill this
gap. Thus, [ feel that the FTC could play an important role in addressing privacy issues
with regard to commercial genetic testing.

Finally, a simpler approach to addressing at least some aspects of the genetic privacy
issue would be to increase transparency by establishing a clearinghouse to compare and
illuminate different privacy policies by different companies/entities (and perhaps track
the dissemination of such information).

2. Who should develop standards (e.g. biomarker standards, risk algerithm standards) or
other relevant criteria for genetic tests and how should they be vetted?

Professional organizations such as The American College of Medical Genetics, the
American Society of Human Genetics, the Association of Molecular Pathologists, the
College of American Pathology and industry groups all have experience in developing
the kind of standards that could help put genetic testing on a more consistent, firm and
protected foundation. One could envision industry standards developed by such
stakeholders enhancing the reliability of testing - like a “seal of approval” which, while
perhaps not mandatory, could at least serve to highlight the most legitimate entities
involved in genetic testing and give the public some guidance in this highly technical and
confusing field.

I also readily imagine a role for certain governmental agencies such as the FDA in
regulating such tests. Indeed, I applaud the FDA’s general intent to take a risk-stratified
approach to the regulation of genetic tests. The devil, though, is in the details.
Appropriately defining risk is difficult and both over-regulation and under-regulation
could cause mischief. The solution, I believe, is for the FDA to work closely with
professional organizations like those I have listed above. It is only through such close
cooperation that we will develop nuanced regulation on a case-by-case basis that will
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benefit the American people. simultaneously protecting them but not quenching
innovation. I would also highlight the fact that the Centers for Disease Control has also
been active in such pursuits and has an admirable program (EGAPP — The Evaluation of
Genomic Applications in Practice and Prevention) designed to assess the reliability of
genetic testing.

3. Should a minimum scientific evidence requirement be met before a claim or risk
assessment is made in a direct-to-consumer genetic test?

Absolutely. Many of the claims, both implicit and explicit, now being made by DTC genetic
testing companies are groundless. Such exaggerated and overtly false claims (both implicit and
explicit) risk not only the health and finances of the public but risk tarnishing the entire private
laboratory testing industry which, if properly behaved, could thrive and benefit us all. The GAO
report elegantly revealed the lack of credibility of current tests and the vacuous nature of the
claims made even by the industry leaders. Exaggerated and inaccurate claims are not only
detrimental to those who purchase such tests but in the end will undermine the credibility of the
entire endeavor of genetic testing.

Thus, [ advocate for a requirement that claims, especially those related to health matters, be
demonstrably true and backed up by evidence. It seems to me that this might be done with
existing regulatory capacity in that the FTC is charged, if I am not mistaken, with ensuring that
advertising claims be true. [ would recommend that they be more aggressive in their scrutiny of
the purveyors of such testing.

T hope that [ have answered your questions. Please don’t hesitate to contact me if I can be of help
or if you wish further elaboration on these or related issues.

Sincerely,
\ -
x o 0 AL
R Y e
e

James P, Evans MD, Ph.D

Bryson Distinguished Professor of Genetics and Medicine
Editor-in-Chief; Genetics in Medicine

CB# 7264

Department of Genetics

University of North Carolina at Chapel Hill

Chapel Hill. NC 27599-7264
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November 30, 2010 Michael J. Madigan
{202) 339-8523

mmadigan@orrick.com

Hon. Henry A. Waxman, Chairman

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515-6115

Re: Response to October 26, 2010 letter request to Ashley Gould, General Counsel, 23andMe.
Inc.

Dear Chairman Waxman:

This letter responds on behalf of 23andMe, Inc. (“23andMe” or the “Company”) to your
October 26, 2010 letter request, which contained supplemental questions from Representative Diana
DeGette.

1. What gaps do you believe exist in genetic privacy law? What recommendations do you
have for addressing these gaps?

On the federal level, the Company believes the Genetic Information Nondiscrimination Act
of 2008 (“GINA”) is a good statt toward protecting against genetic discrimination in the workplace
and as it relates to health insurance. However, GINA does not protect against discrimination in the
areas of life and disability insurance, where increased protections are needed. One of the most
common questions of potential 23andMe customers is whether their genetic data could be used
against them by insurance companies. As the Company believes that genetic data will be
increasingly and extremely useful as part of healthcare in general and an individual’s medical record,
the Company believes that the protections against misuse of genetic data in the areas of healthcare
access and health, life and disability insurance need to be addressed. The Company recognizes that
there might be other gaps in GINA’s application and that it could be years before they become clear.

2. Who should develop standards (e.g. biomarker standards, risk algorithm standards) or
other relevant criteria for genetic tests and how should they be vetted?

The Company believes that industry should work collaboratively with federal agencies,
including the U.S. Food and Drug Administration (“FDA”) and the National Institutes of Health
(“NIB”), to develop and maintain appropriate standards and regulatory frameworks. In this regard,
the Company has been working with the FDA and has proposed a framework for regulating genetic
tests that encompasses the technical challenges underlying genetic technologies and sets a high
standard for transparency and openness. The FDA is cutrently reviewing 23andMe’s proposal.

CONFIDENTIAL



192

Response to October 26, 2010 letter request to Ashley Gould, General Counsel, 23andMe, Inc.
November 30, 2010
Page 2

The Company also believes it is imperative that regulators appreciate the rapid pace of
technological advancements and the impact they will have on any standards that are created. The
Company believes that regulation must be carefully designed to avoid stifling innovation while
simultaneously being realistic about the capacity of regulatory bodies to review new devices. For
this reason, the Company believes that transparency and interaction with the broader scientific
community are important for understanding and vetting interpretations of genetic data. For
example, 23andMe presented new data examining our biomarker selection and risk estimation
algorithms at the American Society of Human Genetics meeting earlier this month.

3. Should a minimum scientific evidence requirement be met before a claim or risk
assessment is made in a direct-to-consumer genetic test?

Although the Company believes that all genetic testing companies should be responsible for
substantiating any claims or risk assessments they make, 23andMe also believes it is important to
carefully articulate the type of substantiation that should be required. For example, the Company
does not believe that uniformly requiring scientific consensus on the markers used in genetic tests is
an appropriate path forward as it would stifle innovation in the development of novel healthcare
tools, would prevent doctors from obtaining information that could be useful in making medical
decisions, and, in some cases, would be scientifically impractical.

However, the Company recognizes the importance of both ensuring that consumetrs
understand the limitations of claims and risk assessments when scientific consensus does not exist,
and, thus, strongly suppotts the need for transparency in the interpretation of genetic data. To date,
23andMe has published 2 white paper describing the scientific evidence criteria used by the
Company, and, for each of its genetic interpretation repotts, the Company provides detailed
information on each genetic marker used. Furthermore, each of its reports emphasizes the
importance of consulting with medical professionals before making medical decisions.

Fundamentally, the Company believes that all individuals have a right to their genetic
information, and that companies like 23andMe should be responsible for providing the appropriate
context so that individuals clearly understand the meaning and limitations of the information being
presented.

CONFIDENTIAL
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4. Describe in detail what genetic counseling setvices are available to potential and current
customers of your company. Please include information regarding the type of
counseling provided, the training and credentials of your genetic counselots, time of
availability and duration of genetic counseling, and all costs associated with receiving
genetic counseling, including one-time and ongoing counseling.

23andMe does not provide genetic counseling services, and the Company believes it is
important for genetic counselors to be independent of the Company. Since launching, 23andMe has
provided links to such services on its website. Since June 2010, 23andMe has formed a non-
monetary referral relationship with Informed Medical Decisions, Inc. (“Informed”) to refer
customers who seek genetic counseling services. Informed is a national, independent genetic
counseling firm staffed by board-certified genetics counselors who have additional training in
23andMe’s services and reports.

To be clear, there is no financial relationship between 23andMe and Informed. Interested
customers sign up directly with Informed and pay Informed directly. For more information, please
see the attached press release.

5. Please describe in detail the process by which a client of your company receives a
genetic evaluation. Include all steps that take place, from the point a client or physician
solicits information about a genetic test to the point when a genetic report is received.

Our customers sign up for our service online. After purchase, we ship a saliva collection kit
to customers, who provide the sample and mail it directly to our contracted laboratory, National
Genetics Institute (‘NGI”). After NGI receives proper authorization from the Company to process
a saliva sample, NGI extracts DNA from the sample and processes it using [lumina genotyping
technology that analyzes nearly 600,000 data points; the number will grow to approximately one
million data points analyzed on 23andMe’s recently announced new version of the genotyping chip
used for processing. Samples are tracked between NGI and the Company and ate authorized for
processing through unique barcode identifiers assigned by the Company. After NGI completes the
analysis, the collected data for each sample is encrypted using leading technologies to protect
privacy, and sent electronically via a secure Internet connection to 23andMe, which then uploads the
data to the customer’s individual account. 23andMe then notifies the customer that his or her data
can be viewed. Customers use a secure log-in identification and password at the Company’s website
to access the data, including reports and features developed by the Company.

CONFIDENTIAL
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6. Please describe all measures used by your company to protect client ptivacy and client
identity. Inyour response, please discuss sample and data storage before and after
samples are processed, and data transfer between all involved parties (e.g. between
client and your company, between your company and contractors, between your
company and medical professionals).

23andMe provides strong safeguatds for customer privacy and confidentality. The
Company has invested in a sophisticated technical environment for the storage and security of
customer data and has had the Company’s security systems independently audited. Genetic data is
stored securely and separately from personally identifiable information, such as name and credit card
information. The Company’s servers and data reside at 2 secure dam center facility that requires
biometric data to gain access to the physical space in which servers are housed. In addition, the
Company’s research team is not permitted access to the product database through policy and
technical means. And, the Company’s employee handbook prohibits the misuse of customer data
and notes that such misuse is subject to discipline, up to and including termination,

23andMe’s website contains clear statements about customer privacy protections in two
places — the Terms of Service (see Provision 8) as well as 2 sepatate “Privacy Statement” — both of
which can be accessed through links on every page of the 23andMe website, including the home
page. Both documents are also attached to this letter. In addition, the Company has consulted on
privacy issues with leading experts in the field, including the Electronic Frontier Foundation, to
adopt high standards for storing and safeguarding customer data.

Before being sent to a customer, each sample vial is labeled by the Company with only 2
unique barcode, and the accompanying file authorizing processing includes each customer’s sex and
date of birth, as required under the Clinical Laboratory Improvement Amendments. This is the only
personally identifiable information NGI receives about our customers, and only 23andMe possesses
the information to match it with 2 customer name.

After NGI processes 2 sample, as noted above, it enctypts a customer’s genetic report and
sends it electronically to 23andMe via 2 secure Internet connection. The report is then uploaded
into the customer’s account for the customet to see. Finally, the customer accesses his or her
account through a personal identification and password.

No individual customer information is ever disclosed to third parties without explicit
customer consent, unless required by law. Customers have the right to decide if they would like to
participate in research intended for peer-reviewed publication, and they do so through a consent
form. In such instances, customer information is only provided on an aggregate basis and never on

CONFIDENTIAL
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an individual level, unless the Company receives explicit customer consent. As a constant reminder
to customers, 23andMe’s Privacy Statement, consent document, and Terms of Service are all
available for review via links on every page of the 23andMe website.

* * *

Because this letter might contain confidential or proptietary business information ot records
about the Company, we request that the Committee treat it as confidential, and we have marked it
“CONFIDENTIAL” accordingly. In the event that the Committee intends to disclose any of this
material in a public forum or to an agent, employee, or other person affiliated with any competitor,
the Company requests that it be given advance notice of one week to permit it to address the issue
with you.

In addition, some material in this submission might contain material that would normally be
subject to the attorey-client privilege or work product doctrine. While we believe it is important
for the Committee to be aware of this specific information, its submission does not consttute any
present or future intent to waive any rights or privileges of the Company with respect to this matter,
including any applicable attomey-client privilege, work-product doctrine, or another privilege. The
Company expressly reserves any applicable privileges to which it is entitled under the law.

If you have any questions about this letter or the attachments, please contact me at (202)

339-8523.
Sincerely,
"
/ o
Nijchael J. Madigan
jé}shua P. Galper
Attachments
ce: Hon. Diana DeGette

CONFIDENTIAL



196

Press Release - 23andMe Enlists Informed Medical Decisions to Make Independent Genet... Page 1 of 2

about 23andMe
Team 23angMe

News

Core Viiues

Policy Forim
Corporate info

Jobs

who we are
Board of Directors
Editorial Advisars
Scientific Advisory Boarg

Search 23andMe Login

news

press release

23andMe Enlists Informed Medical Decisions to Make Independent Genetic
Counseling Services Available to Customers

MOUNTAIN VIEW, CA - June 3, 2016 - 23andMe, 1nc,, 2 leading personal genctics company, has engaged
Informed Medical Decisions, In¢, {infi DNA), a nationwide network of board-certified genetics experts, 10
offer independont genetic counseling services to new aud existing customers of its Personal Genome Service™,

“This new initiative with InformedDNA means that 23andMe customers now have the aption 1o tatk about their
resuits with a board-certified genetic coungelor who has been specially trained in 23andMe’s unique reports and
processes,” said Anne Wojcicki, 23andMe President and Co-Founder.

“We chos to work with InformediDNA because they are 8 leading national independent provider of genetic
counseling services.” stated Wojcicki. “We wanted to ensure that the information our customers receive is
completely objective.”

23andMe customers intesested in talking with a genctic counselor from InformedDNA can choose from two
fevels of service. For those with general questions related 1o their 23andMe results, an informationat Personal
Genome Service (PGS} is available. Customers who want a counselor to conduct a more thorough review of their
family and medical histories, and those whose resuits show that they carry variants with potentially serious
implications, can choose X ive Clinical Genetic Counseling. I ining whether the C

Clinical Genetic Counseling option is appropriate is based on national clinical guidelines for genetic counseling
reforal,

23andMe customers wha choose to wilize the sarvices of InformedDNA will connect with a genetic counselor by
phone. Convenient sppointments ars available seven days 2 week and can be scheduled online or by calling 4
dedicated toll-free phone ling. InformediONA Putient Care Coordinators are availabic 10 assist customers in
choosing the level of service that is rigin for them. Al information will be kept strictly confidential. A guide to
the pricing for 23andMe customers who wish o utilize the genetic coumseling servives is listed on
InformedDNA’s website.

“Informed Medical Decisions is pleaserl to be working with 23mxdMe to expand access 1o geueties experts,
especisliy for people who know of or suspect they may be at risk for hereditary discase. We salute 23andMe for
offering customers convenient access to ont genetie counselors,” said David Patrick Nixon, Informed Medical
Decisions Chief Exceutive Officer,

About 23andMe

2dandMe, Inc, is a leading personal genetics company dedicated 1o helping individuals undersiand their own
“genetic information through DNA auslysis technologies and web-based interactive tools, The company's Persanal
Genome Service™ enables individuals to gain deeper ingights into their ancestry and ivherited traits, The vision
for 23andMe is to personalize healthcare by making and supporting meaningful discovesies through genetic
research, 23andMe, hie., was founded in 2006, and the company is advised by 2 group of renowned experts in the
fields of human genetics, bioinformatics and conputer science. fts investors include Genentech, Inc., Google Inc.
{NASDAQ: GOOG) and New Enterprise Associates. More information is available at www,23andume.com.

About Informed Medicni Decisions, Inc. (Informed DNA)

infonnedDNA includes the largest indepeudent network of genetic counselors and is the only nationa! provider
whose services ar¢ & vovered benetit for most individuals with commercial health insurance its pionesring
telephonic service delivery model ranoves barriers to care (geography, language, cultursl sud clivical specialty)
for patients and has been recognized by de Institute of Medicine and Surgeons Generals' National Call to Action
on Cancer for inmovations and clinical excellence.

Media Contacts:

https://www.23andme.com/about/press/20100603/ 11/30/2010
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Rubgnstein Communications
ERSS Ave of the Ameritas
New York NY 10105
Conticts

Jang Rudinsiein, 212-843 fansteli comn
Rachel Nagler, 212-543.8017,
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1. Definitions

+ "Z3ucdMe” means 23andiie, Inc., whoss principal pisce of business it st 1350 Shorebird Way, Mountain View, CA 84043,

» "23sndWe Research™ means scientific research that Z3anaite pasforms with the iment to publish in a pesr-reviewsd scientific joumal.
Z3anWe Reseansh only tic s Seit from users who have given conusnt acsorming o the sppiicatle
Canssnt Documant. 23andWe Reseanch activities do not inchude RD.

* "R&D" means research and development activites perforimed by 23endMe ont user data. These activities may inchude, armong other
things, improving our Services andlor Sftering new Products or senicss 1o you: performing quatity control activities: conducting dete
anaiysis that may lead o and/or include commercialization with a third party,

"Bervice” or "Services means 23andMe’s products, software, services. snd wabsite {nchiiing but not Emited to text, graphics,
images, and cther material and information} 88 atcessed from time 1o Sme by the user, regardiess if the use is i connection with an
mxmomol

“Persanal tnformation” is infoomation that van be used & identify you, sither sfon or In combination with ather information. 23andMa
Mmmmbmmgummmnm

. is you provide about yourses istering for andfor o Services
{a.g. name, emall, address, user ID and pessword, and payment information).

*+ "Genetic information” is information regasding your genotype {e.g. the As, Ts, 0s, and Gs af periicuiar locations in your
genome), generated through processing of your saliva by 23andMe of by #8 contracions, Successcrs, and zssignees; or
otherwiss promisssed by sndior sontributedt fo 23andMe,

+ "Self-Reportad Information” is &l informatian about yourself, inchuding your disease conditions, other hesith+slated
informadtion, persunal iraits. sthniity, tamity Nstory, and other information that you snfer into surveys, forms, or fealures wille
signed in to your 23andMe account. mmxmmhmmmnmwmmmmmm

SendWe and if you have given consent as descrided in the applicabie Consent Document,

B 'Umcmrrkummmaau oo, softwane, music, 2udo, pholographs, graphics, wdao, messages, of other moterisls
- gthay than Genelic 4 by users of 23aniiMe Services and ransmilted,
whether publicly or prvately, o o hrcugn Zaancide.

> "Web Behavior how you use the . fe.g. browser lype, domains, pege views)
memm,wmmmw.

. and PO is Ganetic and Seit-Reporied 2 g ben sirippad of
Ragistabon imformation and combined with data from & numbsr of ofher users sufficient to minkmize the possiisty of exposing
ingfividuai-ieval information wilie sER providing sciertific svidence.

2, Acceptance of Tarms

Your use of 23anddie’s Services (axtiuding any services provided by 8 sEpsaty 5 subject 1o

tegal sgreament batween you snd Z3andMe sl forth in these Terms of Servioe ("TOS"). Except s spacifiad hersin, thess TOS appiy 1o
any use of the Services, inchuling bt not fimktad to a) submitting @ saliva Sample for DNA axiraction and processing, by uploading & dgitsl
version of your Genatic information and mteracting with & on the 23ardMs wabsite, andlor o) creating and using & tree Z3andMs account
without providing your safive sample or Genatic Information. In arder to use the Services, you must first agree 1o the TOS. You may notuse
the Services f you do not acoept the TOS You can accept the TOS by (1) cicking to scoept of agres to he TOS, wheve ihls option is made.
avaiiabla lo you ty 23andMe for any Service, or by (2) actually using the Services. In this case, you scknowledge and agree that 23andMe
wiit traat your use of e Sarvices v acceptance of the TOS from that point omwands, In addition. when using particuiar 23andMe Servicss,
you shail be subjedt to any guldalines or rutes applicable to such services Hhat may be posted trom time to Sme. All such guidelines of nies
e hereby incorposated by feference into the TOS Z3sndMe also may offer oiher services from time 1o Bime that are governed by differsnt
terms of service,

2 Prerequisites

4 Whather You submit your own saiva sample, & seliva sampie for snyane for whom you have legat suhonity o agree, or otharwiee.
provide your own Ganstic Information, you may not use the Sarvicss and msy not accept the TOS ¥ {1) you are not of isgal ags &
fotm 4 binding coniract with 23encMe. or (2) you are a person barrsd from recelving the Services undsr B (aws of the juriadiction in
which you are resident of from which you uge the Services.

b, in adition o the conditions above. ¥ you contnbute or ohanwise provide your cwn Gaoelic Information, you must be sighteen (18}
years of age or older to agree (o these TOS on bahalf of yoursslf of those for whom you have legal authiornity to agree.

. If your use of the Services intiudies creating a 23sndMe account, without "G & B8NV SBmpis or Ase pr g Ganeti
information, you mMust be tirteen {131 years of 8ge or okier 10 use the Services and atcept e TOS,

4. Dascription of the Services

The Sarvices include sccess to e 23andMe pubke website i i caiiection and analysis of your
salivi sampia. Uniess expiicity staled otharwize, memmammmmmmmmmmm
TOS. You acknowisdge and agree that the Sences are provided "AS15" snd are based an the curent stale of the axt of gensiic research
and technalogy in use by 23andhie at the bme of the purthase of viewing. As researth progresses and saientific knowledge and technology
@voive, 23andie is constantly innovadng in order & provide the best pessitle experience for ifs users You scinowledge and agree that the
form and nastire of the Senvices which Z3andie prowdes may change from thne o lime without pror notics 1o You. AS part of this contnuing
innovation, you acknicwiedgs and agree that 23andMe may stop (permanenSy or temporanly) providieg some Sarvices {or any features

Page 1 of 8
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withins the Servicas) 10 you OF 1o users gencrally 3l 23andMe’s sole disoration, witholt ior notice 10 you You may siop using the Senaces
2tany time. You 9 not need 1o specifically mfarm 23sndMe when you stop using the Senvices unless you are fequesting chosure of your
sezount, 23andMe assumes no respansibility for ihe use of Services outside the terms of this TOS or other applicabie tems.,

in order to use the Services, you must obiein internat accass, elther directly or through devices that access web-based conlent, and pay any
senice foas assotialed with such 360655, YOU are solely responsible for paying suh faes. T addiion, you must provide all equipment
necessary to maks such intemel connection, includmg a computer and modem of other accass devics. You are solsly responsitie for
providing such eQuipment. You acknowledge and agree thal while 23angMe may not cumrently have set a fixed upper imit on the number of
ransmissions you may send or receive trough the Services or on the amount of SOrage space used for the provision of any Service, such
fixex! upper Ymits may ba sei by 23amIMe al any time. at 23andMe’s discretion.

5. Risks and Consicerstions Regarding 23andMe Services

Cnce you obtaln your Genetic the is You should not that any ion we may be abie
{e provide 1o yau, whether now o as genstic research advances, will e weicome o psifive, Y ou shoutd 2lse understand that as resgarch
ativances, in order foy you ® assess the meaning of your DNA in e context of such advances. you may need to obtain further services
from 23andkte o from your physician of oWer heanh care provider.

You may learn Infermation about yourself that you do not anticipate. This information may avoke strong emotions and has the potential
1o ater your ifi and woridviaw. You may discover things aBout yoursef! that trouble you and that you mey not have the abiity to certroi or
change {e.g.. your father is not genetically your father, Surprising facls retated to your ancestry, or ihat someone with your genatype may
have a higher inan = of ping 3 specifi constiion ar disease). These outcomes could have Socisl, legat, o sconamic
implcalions.

‘The laboratory may not be able to Process your ssmpls, and the lsboratory process may result in errors. The laboratory may 1ot be
ahle to procass your sampie i your saliva does not contain 2 sufficient volume of DNA, yois 50 not provide encugh salive, of the results from
processing do not meet our standards for accuracy. Hf e inilial processing falis for anty of these reasons. 23andMe wili raprocess the sams
sarple at no charge o the yser. If the seconc aftempt 1 process the same sampie falls. 23andie witt offer fo send another kil to the user
e coliett 3 second sample at ne charge. I the user detlines this option, the user is enfiled sclely and exclusively to a compiete refunt of
the amount paid fo 23andMe, iss STipping and nanding. providsd that the user shall not fesubMit 2nother saMple thyough & futisre
purchase of the service, If the user opts 10 receive another sample collsction kit and 23andie’s Biempis 1 pracess the second sampie ane
unswuecesshil, 22and¥e will not send additional sample coliaciion Rits and the user wili be entited solely and exclusively to a complete
refund of the amount paid 1o 23andMe. less Shipping and handing, providad the user shail not resubmit another samgie trough & future
purchase of the service, If the tser breaches this policy agreement and resubmits anolher sampie through a iure purchase of the sanice
and processing is 1ot Successiul, 23andMe will nok ofter 1o reprocess the SampIs or provide the User 3 refunc, Even for processing that
meets our figh standards, a smafl, unknown fraction of the tata generated during the labonatory ouss May be un-nterpretable or
incorTect frafered 1o g "Erors™). As this possibility is knowr: in advance, users are nol entitied to refunds where thass Erors 000,

You should not charige your hiea'th behaviors solely on the basts of information from Z3andie, Make $ure 10 diseuss your (enetic
Information will 2 physician or oiher heath care provider before you act upan tie Genetic informatiar: residling from 23andMe Sesvices. For
most commen diseases, the genes we know abowt are only responsible for a small fracion of the nsk. There may be unknown genes,
enviranmenta! factors, o iestyle chaices that are far more impariant pragictors. If your data indicate that you a%e nol at slevated genstic
sisk for & particular dissase or congition, you should not teel Inat you #re protedted. The apposite is also tue, if your data lndicate you are at
20 elovatad genetic fisk for & particular disease o condilion, it does nol mean you wil definlively develop the disease or condition. In efther
case, if you have concarns of questions about what you jeam though Z3andite, you should contact your physician or other heaith care
provider. -

Genstie researsh Is not comprehensive. While we measure many hundreds of thousands of data pors from your DNA, only 8 smalt
pescentage of them are known to be refated 10 human taits or health conditions, The research communily is sapidly leaming more about
genetics, and an impostant mssion of 23andMe is 1o CoRdURt afid Contibue to 1S Fesearch, In adition, many &thAIS groups are ot
inciuded in ganstic studies. Besause interpretations prowided in Our SeNvice rely on i studes, some i tions may not
apply 10 you. Future scientic research may change the iaterpretation of your DNA, In the tuture, the scientific community may show
previous research to be incomplste or inacrurate.

Genetic informaticn you share with others could be used against your interests. You should be careful about sharing your Genenc
informalior with others. i the tufure, businesses OF iNBUrance Ccompaniss may request Genetic information. The Genetic Infarmation
Hondistrimination Acl was Signegd into iaw in the Unded Siates in 2008, and some. but nol aif, states #nd counyies have laws that protect
individuals with regard to their Genetic Information. You may want t consult 2 tawyer fo understand the exient of leget protection of your
Genetic Information before you share i with anybody.

Furthermore, Genatic information that you chocse o share with your physician or other health care provider may become part of your
medica record and through that fouts be accessidle 10 other heaith care providars andlor insurancs LoMPanies in the future. Genetic
Informeation that you share with famify. friends or employers may be used agains! yout interests Even ¥ you shere Genatic Information that
38 00 of limited meaning tuday. 1nat infomation could Nave graater meaning in he future as new discovenes are mede. f you are asked
by an insurance company whether you have leamed Genetic Informatian about heaith conditons and you do nat disciase this Lo them, this
smay be sansidensd 1 be Faud

23andMe Services are for research, informational, and edusational use only, We do not provide medica! advice. The Genelic
nformation provided by 23andMe is for research, informational, and educational use only. This means rvo things. First, many of the genatiz
discaveries thal we report have not been clirically vahdaled. and the technology we use, which 1s the Same technology uset! by e research
comemunity, 1o date has 1ot Deen widely used for cinical testing. Second, in order 1o expand and acceiarate the understending and practical
apphication bf genetic krowledge in haatth cace, we invite 2l genotyped users to paricipale i Z3andWe Research, Participstion in such
research is voluntary and based upor an [RB-approved consent dosument As 2 result Of Ihe curtem siate of genetic knowledge ang
understanding, our Services are for research, informational, and educational pLPoses only, The Services are not intended to be used by e
customer for any diagnostic purpese and are not & substitute for professionsl medica! advice. You snowid siways seek the advice of your
physician or other neal®) cars proviger with any questions you may have regarding diagnasie, Cure, Featment, mingation, ar prevention of
any diseasa or other medical condition of impairment of the status of your health
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23anaMe does ROt TBCOMMENT O eAUOTSe By Specific Course of acton, FESOUICES, tests, physician or other health care Providers, drugs.
xoiogics, Medical devices of ofRer products, procedures, opirions, of olher information fhat may be mentioned on our website. As explaned
o our websife, 23andie befieves Ihat (a) genetics is only pan of the picturd of any indiviowal's State of being. {b) the state of ine
undersanding of Genalic Intarmaten is 1apidly svotang and at any Jiven s wh anly comprehend part of the picture of ihe role of

ganatics. and (¢ arly a trained physician or othar health care provider can assess your curTert state of health or disease, taking inlo
account many factors, indiuding in same casas your genalics as wel as your current symploms, if any  Reliance on any information provided
by 23ande, Z3andMe employees. Gthars appearing on our website at the Avitation of 23andhe, or other visitors 1o our website is Solsly &t
Yous own fisk.

\ite we are fisensed in Califormia as 2 chnical lahoratory, not all jurisdictions require our Services to be subject to icense. Therefore, we
are not univarsally oansed by at state, Tederal, or internationa) authorities for genetic tesing conducted for heaith ang disease-related
rposes. In addition, there are certain jurisdictions in which we do ot offer our Services because we do not have fequired icenses

6, User Representations
By aucessing 2aandiMe Services. you agree to. acknowledge, and reprasent as foliows:

Y5 understand that information you feam from 23andMe is not designest 1o diagnose, prevent, of treat any condition o disease (o
ascertain he s1ate of yowr Neaith and that you undarstand thal the 23andie sanvices are intended for research. informational. and
educational puzpases only. You acknowiedge that 23ancMe urges you to Seek trie advice af your physidian o othes neslih care
provider if you have questions o concems arising from your Geneti: Information,

b, You give permission to 23andMe. is and assignees to g servicss on the DNA exiracted
from your saiiva sample and o disciose the results of analyses perormed on your DNA 1o you 2nd o olhers you speciically autharize.
You regresent that you are eighteen {18} years of age or aider if you are providing a saliva sample or sceessing your Genetic
Intarmation.

»

o

4. You are guarantesing that any Sampls you providie is your saiva; i you are agroeing 1o these TOS on behalf of & parson for wham you
have tegal authonzation. you are confitming thal the sample provided will be the sample of that person.

& It you are @ cuslome? oulsice the LS. providing & saliva sampla, you confirm that this a6t is not subject to any export ban of restriclion
in the country in which you reside.

1. Youagree that any saliva sample you provide and al resulting dals may be Tansiemad andier processed autside (he counlry in which
you resige,

. You are wammaniing that you ane n0t an insurence Company o7 & employer atempling (¢ Sbiar iRformation about sn insured Person of
an employee.

h. You are gwars that some of the nformation you receive may provoka strong amation.

You take fespons:iy for all possitile consaauenEes resuliing from your sharing with others acuess to your Genetic information and
your Self-Reported information

Yo understand thal ali your Personal information will be stored in 23andMe databases ant will be processed in acoordance with the
23andMe Privacy Statement

Waiver of Property Rights You understand that by providing any sampie, having your Genelic Information 2rosessed, acoessing your
Genebc . of i If-Reposted ., yous acquite n rights in any research of commercial products that may be
developed by 23andble or its coilaborating panners. You specfically understand that you wifl nol receive compensation for any
rasearch of commercial products hat incude or resut from your Genetic tnformation or Sef-Repertad information.

3

*

You agree that you have the autherity, under the faws of the state or jurisdiction i which you reside, to provide these
representations. i case of breach of any one of these representations 23andte has the right to suspend of tarminate your
acsount and refuse any and ali curvent or future use of the Services (or any portion thereof) and you will defend and indemnity
Z3andMe and its affiliates against any liability, tosts, or damages arising out of the breach of the representation,

7. Account Creation, Customer Acvount, Password, ang Security Obligations

in: considerabion Of your use of Ihe Services, you agree {o: (2] provide tnue. accurale, Cutfent. and complete Registration information abaut
yourselt as prompled by the Service: and {5) maintain and promptly update the Regisration Informaton to keep it irue, accurate, cuTent,
and somplete. 1f you provide any Registation Information that is untfue. inaccurate, not surren, of meomplets, of ¥ 23andMe has a
reasonabie Grouns to Suspect thal such mformation is UBIS, JAB0Eate, NOL CLITER:, or incomplets, 23andMa has the right to Suspend of
terminate your account and refuse any and all curent or future use of the Service (or any partion theresf])

Afer you have purcnased our Service. you wil create a < g nt vouare for ing the
confidentiality of the passwond and sceaunt, and are tully responsible for all activities that 7 untder YOLr PRSSWORY OF 8SCOUnt If you
alow third parties fo acoess 23andMe’s website through your usemame and password. you wil defend and indemnify 23andMe ang its
atfiiates against any hisbility. costs, or damages, including attomey fees, aising oul OF CiBMS of suits by such third paries based upon o
relating to such 300855 and use, You agres 10 {a) immediately notty 23anoMe of any unauthonzed use of your passwerd or acoount of any
otner breach of secuiity. and ) ensure tnal you exit from yous ascount at the end of each session 23andMe cannot and will no! be liaie
for any loss or damage arising from your failye t comply with his Secton

8. Z3andMe Privacy and Di: of

In srder to use the Services. you must first acknowledge and agree to the Privacy Statement You may not yse 1 Services ¥ you 9o not
Fccept the Privazy Statement You can atkaowiedge ang agree 10 the Privacy Statemant by {1 Ciclung to accept of agres 10 the Privacy
Slatement, where s oplion »s made avaidable to you by Z3andMe for a0y Service; or by (2) sctually wsing the Servces.

You acknowledge and agree that 23andMe has the right to monitor any use of its Systems by is personnel at any ime and mamtain copies
documenting siich menitoring. Our Privacy Staternent sets forth the only expeciations of prvacy any indwidkiat shoukd have 10 lerms of
usege of re 23andMe Services. webshe ar other Systems, If you Nave given consent for your Genefic informatian and Seif-Reported
Information to be Used in 23andWe Research 25 descrited in the apphcable Consent Docurniert, we may inclueie your informaion in the

Genatic ar] Seif-Re we disciose 10 thind parties tor the pupose of publication in 8 peer-reviewed
scientiiic joumat. Z3andMe may also includa your & don in Genetic and Seif-Hepon on disclossd 10 Bird-party
non-profit andlor comimerntial research pariners who will not publish thet infarmation in @ perr-feviewed soientific journal 23ancMe wilf never
reiease your individuaideve! Censtic andior ion fo any Ihid party without asking for and receiving your

expheit consent to 40 50. unless recured by law. Further, you atknowledge and agres tnat 23andhe 1s fres 10 preserve and disclose any
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and 8! Personal Informatian 1o law enfurcement agencies of others If required 10 o 5o by taw o in 11 good faith beiet that such
presanvation of thsciosune is reasonably necessary 1o: {a) comply will fegat process (such s 8 judiciat proceading, coust order, of
gevemnment ingquiry} o aligations that 23andhie may owe pursuant 1o elhical and other professionat ades. laws, and reguiashons: (o}
enforce the Z3ansite TOS fe} respand to claims ihat any content viskates e fights of third parties: of {d} protect the ights, property. o7
personal sately of 23andMe, its emplvyess, 15 users, Its ciBnts. and the PUDIC. i such event wa will notity you through the contact
nformation you have provided to us in advance, uiiess Coing 50 would viclate the law or a court srder. You undersiand that the technical
srocessing and traNsISsion of e Services, including your Personal information, may invoive (a) FEASMISSIONS OVEr vatous networks: and
{v) changes to contonm and Baspt 1o Jechnnal reauirements of connecting networks. o devices. Finally, 23anaMe may. in its sole discration.
resiict access to the website for any reason

Pizase refer to our Privaty S@atement to read about dats protecton refated 10 your micrmation. Sse mur compiete Privacy Statemert here.
9, Umited License

You acknowiedge that a User Cament, whether publicly posted or privalely ransmitted, is the sofe responsibifiy of the person from which
such User Content angmated. This means that you, sno aot 23andMe, are enurely responsinie for all User Content inat you uptoad, post,
smat, or othenwise ansTit via he Servce

You acknowiedge that the Servwoes content presented to you as part of the Services whether ongmal 23andMe Sennces content of
spansared coment within the Services. is protecisd by eopynght arior other intellectust piroperty fights that are owned by 23andMe andlor
he Sponsors who provide that content 10 23andMe (or by other persons or companies on ther behalf} 23andMe grants you 8 Limited
Licensa 1o copy and distribute iree of chacge. for non-commerncial purposes only, arty of the Services content with the exceplion of content
framy "MO's Parspectives” it the "For ihe Expets” section of the website and any other content marked 38 a0t auniect to this Limited License
on the website, provided you. ¢ij provice tne Services Goment as it appears on the 23andie wedsite with ne thanges Mctuding bt not
limitas o prseniing selections which might tend to misrepresent the subsiance of ihe Services content; (i include the Sallowing atribution
on the first page of any materials you dietribute: € 23andMe. Inz. 20082010, AR rights reserved; sistitired pursuant (o a Limited License
frsm 23ancie. () agre you have no ight 1o offer anyone afse any further Aght wit respett Lo tis Services content, Aside from the
Linsited License provided in this paragraph. you may not modify, rent, lease. ioan. sell, distibute. oF create denvative works based on this
Services contant {eahar i whole of in pat uniess you have been specifically tid that you may 9o so by Z3andMe or by the owners of that
cantent, i 3 $2parsts agreeme:

10, Customer Conduct - Untswiul and Prohibited Use

As g candibon of yine use of the Services. you warrant 1o 23anaMe that you witl not use the Services for g0y purpose that is uniawhi of
protubited by Ihess lenwis. conGmons, or NORCES You May Nt Use the Services 11 any manner iHal Could damage, isable, overburden, or
impsic i Servicos of interfers with any biher party's use and enoyment of the Services You may not obiain of attempt 1o obain any
matenals of infolTnation through any Mmeans not intentionaliy made available or provided for through the Servises. Furhermore you agrae
not to use the Services dol {1 upload, post, emai, or etherwise tansmit any matesial that i dersgatory, defamatory. obscene. o offensive,
such as shurs, epithets, OF anything that might reasanably e tonstased s herassment ar disparagement based on race, color, nationsl
arigin, sex, sexual orismation, age, disaniliy, refigiaus o pofitcas beliefs, or other statutarily protecied stalss; {2} IMpersoNsts any person or
eniity, including. but nct fimited to, anyone affites with 238ndie, of faisely State or OIMBIWISE MISEpresant your afiiation with a person or
entity, (3) add your own headers, rge headers, o otherwise manipulate I0EALIETS in rder o Wsguise the ongi of any content tansmittedt
thraugh the Service: (4) "stalk” o otherwise harass aaother: {5} upload, oS!, amai, or otherwing transmil any content that yau o noi have a
figNt 20 transmit unter any iaw or under of fiducary ios {such as inside . propretary and

information ieamed or disclosed a8 part of empioy ionships o under {6} downivad any fle posted by
another user of the Service that you know, o7 reasonadly should know. cannat egalty be disiabutad in Such mannar. {7) uplead, post, emait
or ofhwrwise Yansmit any conment that infinges any patent, rademark, tade secret copynght, or other proprietary rights {"Righits™} of
23anaMe or any other pary. (8} hamm minors in any way: () advertise or offer 1o sell or buy any goads or services Ror any business
Purpose, uriess such area spetifically alows Such messagas, (10} upload, Post. emalt. ar otmerwise transeit &y unsolicted o
unaithonzed aaverising, promotional matesials, “unk mak,” “spam.” “chain leers.” “pyramic schermes.” or amy other form of salicitation,
excepl in those areas tha are designated for such purpose and only To Ihe extens such comtent is authorized by law: (11) upload. post,
email. or oiherwise bansmit any matenal thal containg software wiruses of any other computer code, files, of programs designed 3o interrupt,
destroy. or imit the inconaliy of sny somputer software or Fardware o telecommunications equipment. {12) interfere with or disrupt the
Service of Servers o Networks conncied ko e Servica. or disabey any . pokides, or o networks
connested to e Sesvica, (331 vorate wese Terms of Service, any code of conduct o aiher guidelines whith may be appiicable for any
particular area of the Servite of have been cammuNiCates 1o you by anyone alfiiated with Z3undMe; or {14 intentionafy of unintertionally
violate any spohicable Jocas, state. natinnal, o intemnational law, or sny regulaions having ihe force of 1aw.

You acknowiedge and agres that you are solely responsible for (ana that 233ndMe 185 1o fesponsibifty 1 you of 1o any thind party for) any
braach of your obligations Lrder the TOS and for the consequences including any loss oF damage whick 2dandMe may sulfer) of any such
braach. It case of ireach of any one of these agresments T3andMe has the nght 1o Suspend CnEle Your account and refuse any and
aff curvent o future uss of the Seevices (or any partios theredl} and you will delend ang indernndy 23andiie ond its afifates against any
Hiabiity, costs. or Jamages ansing cut of the breach of the represeniation

I you violate the terms of this Section andics 23a00Me has 3 reasonabie ground to suspect 11t you have viokated the tams of this S
Z3andMe has the AN to SuSpend Of terMinate your acoount and rafuse any and 2 current of fullre use of the Service {or any poTBon
thereof]

1. Export Contro! anz Applicable Laws and Regulations

Recogrizing the global natwe of Ihe Inlemel, vou ages 10 Somply with all local ries reganiing onkine conduct 8nd accaptable content
Specifically, you agree 1) that providing your sampie is fot subject 1o any export ban oF resinchon in the courdry i which you reside. 2) that
your sample and dala may be trarsTeITes andor Processed OUSIde the country i which you resie, and 3) that you wit comply with at
appicasie laws regarsiing e Yansmission of techrica! dsts exporied from the Unites States o the couniry from which yous acoess
23ancMa's Serices vnline

12, Material Posteg Through The Service
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23angMe will nat, at afl times contral any of the User Content pastedt via the Service and, as such does not uarantes the atouracy,
integrity, of quaiity of such nan-23andie content. You undersiand ihat by using the Servicas, vou may be exposed to cantent thatis
offensive, indecent, or obectonable. Under no circumsiancas wil 23andMe bs lladls in any way 10f any A0n-23andMe contant, inchuding,
but not limited te, any erors of omissions in any such content, or fur any loss oF damage Gf any kind cured as & reSult of he Lse of any
such content posted, emated or etherwize transmitiad via the Services

You acknowledge that 23sndie and its dasignees shall have the right (bt not he obligation} in their sole distretion 10 pro-aoresn, review,
fiter. mardify, refuse. or move any conternt that is available via the Services. Wihout fimiing the foregoing. 23andMe and its desianees shal
have the right to remove any coment that viciates the TOS or is deamed by 23endMe. in its Soke discraton. o be ohenwise otjectionable
You acknowledge and agree that you must evaluate, anc bear ak isks associated with, the use of any contert, inciuding any refiance on the
aocuracy, completeness, of usefuiness of such sontent

13. Material Provided to 23andMe - Your Proprictaty Rights

User Cantent. 23andMe does niot ciaim ownership of the Uiser Comen! you provige to 23andMe (indluding feedback and sugysstions) of
oSt upioad, mput, o submit o the Service. Untess otherwise specified, you relain copynight and any olher nghts you alresdy hold over
User Caprent that you create and submit, post, or display an of hrough the Services. However, by subimitling, posting, or displaying User
Conient, you give 23andMe. its afiliated companies, sublicensess (mcluding but not imited lo sublicensees who avai themseives of e
Limited Lioense granted in Section § above} and successors and assigns a perpetual, iTevosable, worldwide, royaity-free, and non-
exclusive license to reproduce, adapt, modfy, transiate, publish, publicly perfonm, publicly dispiay, distibute, reproduce, edil, reformat, and
croaie denvalive works from any User Content that vou submit, past, or display on of Ihrough the Senwces. You acknowledge and agree
that this Beense includes a dght for 23andMe to make such User Coantent avaliable 1o other compariies, organizations, of individuals with
whom 23andMe has refationships, and 16 use such User Content in connwction with the provision of (hose services.

You understand tha 23andMe, tn perdoming the required techsical Staps to provici the Services to our users, may {a) Tenami or distribute
your User Conlent pver varous pUBKC networks and In various media; and (b} make Such changes 1o your content as are necsssary to
conform and adapt that content to the technical requirements of Connecling networks, gevices, senices. of media, You acknowiedge and
Bgree tia this ficense shali parmit 23andMe to take these actions. You represernt and wamant to 23ancMe that vou have alt the rignts,
power, and authority necessary 1o grant U1e 8bove Reense, .

Genetic antor Self-Reported on. Disciosure of S Genehe andtior Self- o iom G third pariies witl eol
oecur withaut expiicit consent. unless required by law. Note that 23andMe cannot control any further disiribution of Genetic ardfor Selt-
Repoded information that you share publicly on the 23enaMe website, You acknowledge and agree Hiat you are responsible for protecting
and sréoreing those Rghts and that 23andMe has ne obligation 10 do S o your behalf

Your safive sample. once submitted (0 and analyzed by us, is processed in an imeversitle manner and cannct be relumed to you, See our
wabsite for more ion on sample Any Geretic defived frors your saliva remains your information, subject fo
rights we retain 4s set forth In these TOS. You undersiand that you shouki nol expect any financiat benefit from 23andMe as & result of
having your Ganelic Infomation processed; made available o you, of, a8 provided in cur Privacy Statement and Terms of Service, shated
with ar inciuded it Aggregated Genetic and Seff-Reparted shared with rasearch partners, inckuting cammercial panners.

Waiver of Praperty Rights, As siated above, you undersiand Ihat by providing any sampie. having your Genetic iaformation pracassed.
acsarsing your Genetic or providing Seif-Rep YO BOGUItE NO HANSE i A0y research o commencial products
that mey be developed by 23andiie of its colisborating panaers. You spacifically understand that you will not receive compensation for any
rasaarch Of bommerial produucts thal include of result from your Genetis Information or Sef-Reported Information.

14. Indemaity

Yow agree ic defend and hold 23andie. and its subsidiaries, affiiates, officers, agents, pariners, and
assigns harmiess from any ciam, or demand, inCluding reasonable Fltomeys' faes, made by any Third panty due 1o o arsing aul of Liser
Contert you submit, post 1o, of iransmit tnrough the Senvice; your use of the Service, your connection o the Serviee, yow visiatian of e
TOS: or your vidiation of any rignis of another.

i you have submitled a saliva sample or othenwise provided your own Genstic information, you will defand and haid hammiess 23andMe, ds
employees, contraciors, SUCCRSSOrs. and assigns from say fiabifty arising out of 178 Use o7 disclosure of any mfomation obtaines from
genotyping your saiiva sample andor analyzing your Genelic Information, which is disciesed i you consistent with our Privacy Statement o
resulis from any third-party atd-ons o ools we provide. in addition, if you thoose 1o provide your Genelis andfur Self-Reported information
10 third parties - whether indivduals o whom you faciilate aocess, interionally or inacivertanty, o (¢ third pasties for dlagnostic of other
puspases - you agree I defend and hold harmiess 23anaie. its employees, contractors, Succassons. and assigns from any and af labilty
ansing from such shsciosure o use of your Genstic and/ar Seff-Reporta information:

15. No Resaie of Service

Other than pursuant to the ems of the Liesied License in Section 8 of this TOS or unless clierwise agreed in & separate agroement
Bbetesen you and Z3zngMe, you agree 1t 1o dispiay, distituite. licanse, pariom. pubiish, reproduce. duplicate, Gopy, 0r0at devatve
works trom, modify, sell, raseh sxploi, tanstern, or transmit for ny commencial purposes. all or any portion of the Service, use of e
Service, or aucess 10 the Hervce

18, General Fractices Regarding Use and Storage

You acknowledge that 23andie may esiabiish general practices and imits conceming use of the Servces. including without fimitation the
migdmum number of days that Personat Information and Servicas content will be relained by the Servicg, the maximum disk space that wii
be aliotted on 23andie’s SEVETS on YO behal, and the MAKGMUM Mumber of bMES (Bnd the Maximurn duralon 167 Which) ¥oU may access
the Services in a given penot of dme. You acknowiedge and agree hal 23andite nas no responsibility or fabillty for the Seietion of or failure
1o store any messages, oiter communications. o other content maintained of fransmetied by the Services; o for the joss of Genetie

gue 1o o of data servers or athir Calastrophic svents You further acknowiedge hat 23andMe reserves
i right to change these genera practices and fimits in its sofe discretion.

17. Modifications to Service

https:/fwww.23andme.com/about/tos/ 11/30/2010
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23andie reserves the ngnl 3t any me and from bme 1o time [0 MGty o disconfinus, Jemporarily of permanently, the Serces (or any part
inereof) with O withawt rotice. You scknowledge and agres that 25andie shall not be liable 1o you or Tc any g party for ny momieaton

suspension, or scontinuanioe of the Services.

The Sofeware 1N you use may ko lime 1o fime automatically download and instell updates from 23anmiMe. These updales are designed @
improve. erhance, and further develop the Sendces and may take the 1oim of bug Fxes. ennanced functions, New software modules, and
compielaly new versions You sgree (o receive sush ypdates (and permid 23arxiMe to deliver these 1o yous as pant of your use of the.
Services.

You acknowiooge Iias 3andiie may offer diferent or adtitional iechaciogies to colle! anor interpred Genelic informaton in the fuke and
that your inita purchase of the Service goss Aol entills you to ary dfferent or additonal technologres for coliection of mierpretation of your
Genetic informaticn without fee, and that you will have 10 pay addibonal faes in arder to ave your Genetic Informabion colletted, processad
andror interpreses using any futire or addibonal chnalogies

18, Termination

The TDS wilf contmue 10 apply unlil terminated by either you or 23andMe as set ol v s Sextion,

£ yous want 1o terminate your legat agreement with 23andive, you may o so by notifying 22andNe 3t any Bme in writing, which wilt entit
Zosing your accounts for af of the Services that you use. Y our nolice shoult be senl, in wiling, to 23andMe's address, which is sat out 3l
e baginoing of the TS

23aaaMe may al any trne terminate iis legal agreement with you (and in Sonjunciian therewitn, your password and actountis)y it {1} you
have breaches any provision of fhe TOS {or have acted in ranner which Shows that you d2 nat intend to, or are unable to comply w
provisions of the TOS): 12) 22anaie is sequired to do 50 by law {for examole. where the Provision of ine Services to you is, o bacomss,

unfawhi}. (3: the partner with whom 23andie offerad ihe Services 10 you hias leminatec iis relaonship with 23andMe or ceasert © o%er
the Services o you, () 23ende is ransiioning 16 na ionger providing the Services 1o L5ars 1 the country of State in which you oside of
58 the Senicss, or () e provision of the Servtes 1o you by Zlandize is, in 23andNe’s npimon. no longer commencially

from W
igbie,

ny

Ay suspectad fraucuient, abusive, or ilegal activity that may be grounds for leminglion of yaur use of the Services may b referved i
appropnate faw anforcement authonities. You atknowiaage and agree that 23anade shall not be habie to you oF any thint party for any
termination of your acess o the Services.

18, Survival of Terms.

When the TOS come o an end, all of the segal rights, obligations. and liabililies that you and 23andite have benefited from, been subject fo
{or whith have accrued over time whils the TOS haws baen in force} o which are expressed to continue indefinitely, shall be unaffecied by
this cessation, and the provisions of sections 1.(Definitions), 2. {dcteptange of Terms). 3 (Prerequisites), 4.(0esarplian of the Sernces); 5.
{Risks and Consierahons Reganding 2iandMe Senvices): §.(Representations) 7 (Accoun! Creauon, Customer Account, Passward and
Becunty Obhgatonsy. 8 (23aniMe Privacy Statemens), 10 {Customer Conduct - Uriawful ang Pronipited Use). 11 {Expart Tonwol and
Appiicatie Laws and Reguiations. 12 (Materia: Posted through the Service), 13.{Matena! Provided to 23antMe - Yous Preprietary Rights)
14.grdemnity); 15 to resate of Sarvices) 18 (Terminatony. 19.(Survival of Terms), 20 (Dealings with information Providnrs and Listed
Rasourcesy, 21.(Hypedinks and Z3andMe Website), 22 {23andMe Propnetary Righis), 23 {IISCLAIMER OF WARRANTIES): 24
{LIMITATION OF UABILITY), 25 (Notice): 27 {vidatior: or Suspecied Vieiation of TOS) and 28 (Miscelanenus; shall contitue 10 apply o
sush rghts, obiigations. 3nd uadiities ingefinitely

26, Dealings with Infurmation Providers and Listed Rosources

Your comespontence of BUSTIESS deaiings with-0r Parteipalion in proMEtions afinforMmation proviers. vendors, antfor resources found on
ar thiugh e Service. inciuding payment and dalivery of relatet goods or services. and any other terms. Condibons, waanges, or
represENtatons a5Soaiated wil SUCH deaings, are solely beIweRn YOu &NG SUCh INformMANon provider Of FESOLIDR. YU BCkROWIRGgR 3nd
agres that Z3anaie shall not be respansivie o iabie for any foss or damage of any sortincurred as e resull of any such dealings of 35
the resul of the preszrice 0f Sucn infermation provider or resources on the Senvice,

21, Hyperlinks and the 23andMe Website

Tre Service provides, and thwd parties may provide, finks 1 sther stes 210 rESEWLES an the ntemet. Because 23andMe has o oniro!
exterpal sites of

Qver such sites 809 resouces, you acknowledge and agree that 23andMe s 01 respansibie Tor the Buailability of su
resources, and doss not endorse and is not sesponsible or liatde for any content. atvantising, procucts, of other malerials an of availedie
from suth sites of resourtes You further acknowledge and agree that 23zntMe snafi not 2e rasponsitie or ladle, direclly or indirectty, for
30y damage o 1653 caused or 2lieged 10 bE CaUSET by Of i CHMNESEN with wSe of of rehance on any such Content, gaods, of services
availabie on o theaugh any sush hyperiiaked site o resource

22. 23andMe’s Progristary Rights

You acknowleage and agree thal 23andie (or 23a0de's icensors, o3 apphicabls} own 3l Jegal right, thie, a1 irderest in and 1o the
Serices. including any inelectust property nghts which SuUbSiSt in the Services fwhether those rights happen to bie regisiered or nol. @
whersver in the worid hose nghis may exist), You further acknowladge that the Servines may sentain information which is designatedt
confidential by 23andie sot hat you Shall not F:50Ias8 S.CH Nfermation wikou! 23andMe's prior wiilien Lonsent

You furtner atknowledge and agree that the Services and any aecessary software used in connection with the Senvices (“Sofiware’} contain
sropnetary and sonfidertial infarmation that (s Drofected by appiicalie inteilectua property end olher laws. You further acknowledge and
agree that information presented o you Brough the Senices or Sponsors is protecied by oupynghts, irademarks, Senvce marks, patents, o
oter propriziacy rohis and laws. Except as expressly ahorized by 23andMe you agree not io-and not fo parmit anyone #lae 10-modfy.
reny, Jedse, loa, sgl. dhsinbute or reale derivative works Of, reverse engineer, decompile. OF Stherwase BUSMP! o exirac! the source code
of the Services o Software or any an thereo!, in whoig o i part. Software f any, Ihat s made availadls to download from the Servioes
excloding softwares that may be made avaiiable Dy end-users trough the Services. 15 the CopyRghted work of 23andie andior Its suppliers
Your uss of the Softwere 1s povemad by the terms of the end user license agresment. i gny. which accompanies of is included with 1he

https://'www.23andme.com/about/tos/ 11/30/2010
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Sofware (‘License Agreement”s. You may not install o use any Software hat is accompanied by or inciudas 3 License Agreement uniess
you fist agres 10 the Lisense Agrasment ranms

23andMe, inc. 23andhie, a0t Giher 23an0Me Igos and Product and senice sames are trademarks of 23antMe and Ihese marks 1ogether
with By other Z3andMe trade Names. Sarvics marks, iogos. domain names. snd ofher distinclive hrand features are e 23andMe Marke”
Uniess you nave agresd ofhenviss in writng with 23andide, other than through Ihe Limited Licenae in Section 8. nothing 1 e TOS gives
Yo 2 ight to use any 23andMe blarks and you ageee HoL o display, of use i any manner, 23andMs Marks,

You agres wat you shall not remave, oScure, or alter any proprietary rights nobes {inchucing copyright nd trade mark notices} that may
be affixed to or contsined within the Servicas,

Uniess you heve been expressly authorized 10 5o 50 in wiiting by Z3amdie, you agree tat i using the Services, you wil not use any irade
mark, service mark. trade name, logo of any company o organization in @ way hiat it fikely or btended 10 SauSe confusion 2bout the owner
o7 guthorized user of Such marks, names, or 10gos,

For gny Sefware not gecompariad by a License Agresment, 23andMe grants you a pedsonal, non-transferazie. and non-exdusive nghi and
icense to use the obyect eoda of its Software on & single computer. You may not {and may not alfow any thind party (o) copy, modity creste
3 derivative work of, reverse engineer, reverse assembla, or olherwise atiempl to BIsCOver any sowee code, sell, assign, sublicense. grant 3
secusity interest in, or otherwise transfier any right in the Software unless s 1S expressly permitted of feauared by Jaw. o wiiess you have
besn specifically i hat you may do 50 by 23andMe, in wiiting. This icenss 1s for the sole purpose of enabiing you 1o use and enjoy e
benefit of the Services as provided by 23andMe. i the manner permilted by e TOS, Uniess 23andMe has givar: you spscific written
permiasion lo do 56, you may not 23sign {or grant 2 sublicense of) your rights 16 use the Software. grant a security interest in oF aver your
rights 1o use the Software. or Dtherwise transfer anly part of your rights I use the Software, You agree no! to modify the Software in any
manner or form, of 10 use Maced versions of the Sottwars. including (without dritation; for the purpose of obtaining unauthorized actess
1 the Servics. You agrae not 0 access the Service by any means oiter than through the inerface that is provitied by 23andMe for use in
2ecassing the Service. Any Aghts not expressly grantsd hereis are reswrved

23, Disciaimer of Warranties

YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT: {1} YOUR USE OF THE SERVICES ARE AT YOUR SOLE RISK. THE
SERVICES ARE PROVIDED ON AN "AS 15" AND "AS AVAILABLE" BASIS 23ANDIME EXPRESSLY DISCLAIMS ALL WARRANTIES OF
ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING, 8UT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NONINFRINGEMENT. {2) 22ANDME MAKES NO WARRANTY
THAT (8) THE SERVICES WILL MEET YOUR REQUIREMENTS, (1) THE SERVICES WILL. BE UNINTERRUPTED, TIMELY.
UNFARLINGLY BECURE, OR ERROR-FREE; (¢} THE RESULTS THAT MAY BE OSTAINED FROM THE USE OF THE SERVICES WiLL
BE ACCURATE OR RELIABLE: (c) THE QUALITY OF ANY PRUDUCTS, SERVICES. INFORMATION, OR DTHER MATERIAL
PURCHASED OR OETAINED BY YOU TRROUGH THE SERVICES WitL MEET YOUR EXPECTATIONS AND (8} ANY ERRORS IN THE
SOFTWARE WHLL BE CORRECTED. (3} ANY MATERIAL DOWNLOADED OR OTRERWISE OBTAINED THROUGH THE USE OF THE
SERVICES 1S DONE AT YOUR OWi DISCRETION AND RISK AND THAT YOU WALL BE SOLELY RESPONSIBLE FOR ANY DAMAGE
TOYOUR COMPUTER SYSTEM OR LOSS OF DATATHAT RESULTS FROM THE DOWNLOAD OF ANY SUCH MATERIAL {4 NO
ADVICE OR INFORMATION, WHETHER ORAL DR WRITTEN, OBTAINED BY YOU FROM 23ANDME OR THROUGH QR FROM THE
BERVICES SHALL TREATE ANY WARRANTY NOT EXPRESSLY STATED IN THE TOS. (8) YOU SHOULD ALIWAYS USE CAUTION
WHEN GIVING QUT ANY PERSONALLY IDENTIFYING INFORMATION ABOUT YOURSELF OR THOSE FOR WHOM YOU HAVE
LEGAL AUTHORITY. 23ANDME DOES NOT CONTROL OR ENDORSE ANY ACTIONS RESULTING FROM YOUR PARTICIPATION IN
THE SERVICES AND, THEREFORE, 23ANDME SPECIFICALLY DISCLAMS ANY LIABILITY WITH REGARD TO ANY ACTIONS
RESULTING FROM YOUR PARTICIPATION N THE SERVICES,

24. Limitation of Liability

WITHIN THE LIMITS ALLOWED BY APPLICABLE LAWS. YOU EXPRESSLY ACKNOWALEDGE AND AGREE THAT 20ANDME SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL. SPECIAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. INCLUDING
BUT NOT UMITED YO, DAMAGES FOR LOSS OF PROFITS, GOODWILL, USE. DATA OR OTHER INTANGIBLE LOSSES (EVEN IF
RBANDME HAS BEER ADVISED OF THE POSSIBILITY OF SUCH DAMAGES). RESULTING FROM: {2} THE UBE OR THE INABILITY TO
USE THE SERVICES: (B} ANY ACTION YOU TAKE BASED ON THE INFORMATION YOU RECEIVE 1N THROUGH OR FROM THE
SERVICES, (v) YOUR FARLURE TO KEEP YOUR PASSWORD OR ACCOUNT DETAILS SECURE AND CONFILENTIAL, {d) THE COST
OF PROCUREMENT OF SUBSTITUTE GOODS AND SERVICES RESULTING FROM ANY GOODS. DATA, INFORMATION, OR
SERVICES PURCHASED OR OBTAINED OR MESSAGES RECEIVED OR TRANSACTIONS ENTERED INTC THROLIGH OR FROM THE
SERVICES. (8) UNAUTHORIZED ACCESS T( OR ALTERATION OF YOUR TRANSMISSIONS OR DATA. ) THE BAPROPER
AUTHORIZATION FOR THE SERVICES BY SOMEONE CLAMING SUCH AUTHORITY. or i) STATEMENTS OR CONDUGT OF ANY
THIRD PARTY ON THE SERVICES,

25. Notice

Neices 10 you may be made via either email o7 regutar mell. 23sndhte may aiso provide Nolices of ChaNngss to the TOS or other matters oy
displaying noticas or tinks 1o nofices 1o you generally on of trough the Services

Ottciai notices tetated ta tis TOS must be sent to us &t 23andMe, inc,
ATTN: General Counsel

1300 Shoretird Way

#ountam View, CA 34343

Ay rotions et you provide withou! compliance wilk tis section o Notices shal have no legal effect
28. Changes to the Terms of Service

23andile mey make changes to the TOS from time to time. When these changes aie made, 23andMe will make 3 new copy of the TOS
available on its website and any rew sdditional terms will be made available t you Fom within, o7 through, the affecied Services.

You acknowiedge and agree that f you use the Services afier the date on whicht the TOS have changed, 23anaie will est your use as
acceptance of the updated TOS

https://www.23andme.com/about/tos/ 11/30/2010
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27. Violation o Suspected Violation of Terms of Service

It you vidlale the 1emss of these TOS andfor ZasndMe has & reasonatle ground 1o suspect that you have viotated the lerms of these TOS,
23ardMe hos e right o suspens of terminale your account and refuse any and all current of fullire use of the Services (or ary porkon
thereof).

28, sMiscelianeous

o

o

o

o

3

o

Ed

. Entire Agreement, The TOS constinge the entire agreement betwaen you and 23andie and govem your use of the Senvices,

superseding any PrOT agreRMents balween you and Z3andMe on this subject, You slse may be subject 1 additonal terms and
Tondinons that may apply when you use affitiats services, thind-parly content, or third-party software

Applicable law and arbitration, Except for any disputes relating to mtelleciual property 7ights, abigations, or any infngement claims,
any disputas with 232n0Me arsing out of of raisiing to the Agreement {"Disputes”) shall be gowemes by Califomiz law regardiess of
Your countey of Origin of where you accass 23andie, an¢ nudwithsianding of any confiicts of law principies and he Unltad Nations
Gonventian for the fatematonat Sale of Goads. Any Disputes shali be resalvad by final and binding arbitralion under the rufes and
auspices of the Amancan Ardiration Association, 1o De held in San Francisco. Califorma, in English, with 2 written decision stating
legal reasoning issusd by the arbisator(s) at either pady’s request. 8nG with arbitration costs and reasonable tocumented altomeys
cost5 of both parties fo be bome by the party 1hat Ullimately foses. Either pany may obtain injunctive refief ipreliminary or permanent;
ant orders 10 compe arbitration or enforte arbitral awards in any cowrt of competent jurisdiction.

Waiver, The faifure of 23andMe o sxercise or srforce any fight or provision of the TOS shall not constitute 8 waiver of such right or
provision. if any provision of the TOS is found by 8 Sourt of competent junsdichon 1o be invalid, the parties nevartheless agree Iat the
court shouid endesvor to give effact to e parties' intentions as refiectedt In Ine provision, and the other provisions of the TOS remain
in T force and effect

. Term for cause of action. You agroe that regardiess of any staiuie or Iaw 1o the conlrary, any Ciaim or cause of action adsing out of

or retated 10 use of the Services of the TOS must be Mled within one (1) yesr afier such dair or cause of action aross o be forever
batred.

Ademissidility of prinited verslon, A printed version of this agreement and of a0y notice given in efectronic form shall be aamissible in
judicial o7 administralive proceedings based upon of relating 1 tis agreement [ the same exient and subjedt to tha same conditions
88 other business documents and records originaly generated 2ng maintened in printed form.

Section tithes. The sechon Tties in the TOS are for convenience only and have na legal or contractual efiect.

Severabitity Clause. if any portion of fhese TOS is found 10 be unenforzeable, the remaniag portion wilt remain in full farce end
effect

Ampndments. We reserve the rignt 1o moddify. supplement or redlace the terms of the Agreement, eftacive upon posting at
w2280 Com of noliting you alherwise. If you do pot want to agree o changes 19 the Agreemant, you can ferminale the
Agraement at any Sme per Section 18 {Termination)

Assignment: You may 101 @ssign or delegats any Kgnts or obligaions unter the Agreement. Any purponted assigament and
delegation sha be inatiective. We may freely assign or deiegate ali rights and obligations under the Agreement, fully of parially
wiholt notice 1o you. We may aiso substitute, by way of urilaiel novanon, effechve upon notice 1o you, 23andke for any I pasty
that assumes our rights and obligations under this Agreemen.

Pravious version of this document
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privacy statement

Summary
+ Z3arviMe respects your privacy. 23andMe does nol sell, lease, ot rent your indivk lovel Porsanal o without explict
consent

+ We are committed to providing 3 securs, user-controfied environmant for our Senvices.
* This summary provites highlights of our kil Privacy Stalement and appfies (o 23sndMe’s collection and handling of your Persoral
information We sncourage you 16 Tead the M Stalement,

Definitions

» "23andMe” muans Z3andie, Inc., whose principal place of business is 3t 1350 Shorativd Way, Mountain View, CA 4043,

v "23andWe Research”™ mesrs sclentific research that 23andiie performs with % intent to publish in & peersoviewsd sclentiic jourral
23andWe Ressarch onty uses Genstic and Seit-Reported information from users who have given consent accorting 10 the mplicable
Consent Documant. iandwe Research gcities do notinciude RED

= "R&D" mesns resesnch and development activities perferned by 23endMe on User data. These artiviies may knclude, SMong other
things, improving our Services andior offering new products of Senvices 1o you; performing auality sontrol aclivitles; conducling data
enalysis that may fead to andior inChaele commercisiization with a third party.

* "Service” or "Services” means 23endkie’s products, Software. senaors. and website as accsssed rom time to Ume by the usey,
regandiess if the use 15 in conmection with an account or not.

Which Personal information We Coflect
“Parsonal information™ is infarnation that can be used 10 idenify you, either alore or in combinalion with ather information. Z3andVe:
cofiects and stores the fliowing types of Personal information (see Terns of Sarvics for a full list of related dafinifions):

Al s the YOU prowvide yoursell whan registening for andior purchasing our Services {e.g:
name. email, sudress, user 10 and password, arxd payment information),

+ “"Genetic information” is information regarding your genotype (0. the As, Ts, Cs, and Ga 21 perticular locations in your genome),
ponerated through procassing of your saiive by 23andie or by 1S CONIRCIS, SUCLRSSONS, BNT BSSIgNEBY; Or atherwmse processed by
andior caniributed 10 23andie.

+ “Seif-Reported sl ., including your dissase condtions, other hesiihrelated information,
personal raits, sthniclty, hm&yhistmy.moﬁmmmmthatywmmmwysmwfummmmdmwm
23andMe account. Self-Reportad information is inciuded in 23antvwe Research only i it has been indicated for 23sndWe Research
use on the websits and if you hiave given consent as described in the applicable Consent Document,

- ‘u:erument‘mnnmmbmmmmm musks, auckc, photographs, graphics, video, massages, or oiher materials -

olimr the i W Suif.Rep ion - generated by users of 23ancMe Services and transmitted. whether
publicly or privately, o ofwwgh 23andMe,
+ "Wsb Behavior on how yia: use the {e.g. browsar type, domains, pege visws) cobected

through og Hles, Gookies, and web baacon tchrclogy.

Haw We Use Your Information .

. Personal from you for Bl necessary (o ensu the regular aperation of your CCount andior
avaitatiity of aur Setvices. These include, among other things. providing you with our Services; improving our Sesvices andjor offering
new products o senices 10 you, parforming quality Control activities! conducting other RED; and, upon your authortzation, canducting
23andwe Research on diseases, raits, and other conditions.

+ WWe use Registration informstion to enebie your purchage, inform you wiwn your Ganetic irformation is avaiable to you. provide you
m(rmme«uw&co.mowﬁmmmmmwmmﬁmmww‘mmmmmm
offer you other produsts or SErices or 10 lnvite you 1 panicipate i spesilic mssarch

~ Wa may disciosa 10 third parties, sndior use in cur Sendces, "Aggregated Ganatic and Set!ktpom Irdormation™, whith 18
Genetic and Self-Reported (nformation that has been Stippes of Regitration information and combined with daie from & number of

other users sutficiant 10 min dilty of exposing intividual- whils st providing scisniific evidance, ff you
hl-nyvmWMWGMMS&Wimmhmumm?ﬁmﬂ%b&mmhudumbedmhwme
Consant Document, we may indude sich i in Aggregated e intenides to bb published

in peerceviewed stientific journals. If you do not give consent for your Genetic and Sef-Reporied infurmation to be used in 23andWe
Resesrch, we may sl use your Genetic and/or Seif-Reponed information for R&D purposes @s descrided above, which may inciude

discosure of Aggr ard Sel-Reported kon to thind-party non-profit andior corymerciol research partnans who wilt
0t pudlish that formation in a peer-reviewsd sKientific joumat
- VMg will sever reiase your indivi i Sell-Reported ion to @ third party without asking for and receiving

your explicit consent 10 do 80, uniess required by iaw,
+ We use Viab Behavior informistion 1o trsck 8nd monitor aggregare usage of owr website, for RAD, for quality control, 1o improve cur
Services. andior 1o tarpet advariising for oUr proccts BNG $ermCes
+ We give you the ability to share you Genelit information with oher 23armiMe customers thesugh sharing feslures.
. Mwohmxmmmml%nmmmammpmy except under the following circumstances:
- Pariners of sarvice providers (8.0, our contratted ¥ or credit cand use Sror SIS the
information in crder 1o provide you with 23andMe’s Services
We ate requined to do 50 by law (see the saction below litied “Information Disclosure Requiced By Law).
> You have provided exgliclt consent for us te do so.

Your Choices

hitps:/fwww.23andme.com/about/privacy/ 11/30/2010
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- tribution of Personat |1+ 1 other than is voiumary 8t perrmssion-based

+ VWhather to give sonsent for Z3andiie 10 use your Genetic and Seti-Reported Infarmation for 23andWe Research s voluntary

« Proviting Sell-Reported Information Praugh Survays, forms, o features indicated for 23andWe Ressarch us it voluntary

> Alyour writlen request we will CIOSE your 2500unt, As & resull, &t Genehc Information will be mmever oM the account 20t wit 1o
innger be accessitie. 23antMa will not use your Genetic fnformation in resparch taking place slarling ihirty (30) cays a%ter acoount
closure, W cannat remave Senetic Infprmation fat has presiously been used for PUbiShed research or shafd with externat
sollaborators before accoun closure, (See the section bufow tifed “Account Closure and Comection of Personal inforrmation”}

Additional Infonmation
- W ancourage you to read 23andie's ful Privacy Siatement.

How to Contact Us
{uastions about this Summary. our Srivacy Statement, of anout 23andiMe’s hendiing of your Persons! Information may be emaied to

Frivasy Admisiralor
23aname, inc

1390 Shorebitd Way
tountain View, GA 94043

Full Privacy Staisment
23andtic Respests Your Prvacy

23andiie recognizes the IMPorAancd of privacy and IPSPECiS your Desre 10 Store and ACCeSS your iformation in a prvale and Secue
manner,

Trxs Privacy Statement is interded to make you aware of how we handie your Personal Inforrmation. We are sommitied to providing you &
5 usercontroled envronment for the use of our Services, At the same ime, you shave fesponsibifity for maintzining prvasy ang
seounty - 107 eXAMPS, by KESPING YO PasSword Securs.

We encourage you 1o familiaize yourself with our Privacy Statement, Our Consent form and Temns of Service expiain thal, by esing our
websie and signing up for our Service, you are affowing s 1 process your persoral infarmatian a0Cording 10 ne provisions set forth in
and s Privesy Statement,

frose dosuy

Your Parsons lnformation

iy the course of your relationship with 23anaMe, we Collect several types of Personal jor Personal L st
could be used to identify you, either don ot in with eter nformation. We ofledt such from you whan you
purchase our Services, creats a partona! account, complele Sunieys and famms, andier when you Sommunizate with us of request

7 us, Personal Informiation coflected onfing can be tombined with Personal information cofiected offline. We coliest five
primary types of Personal tnformation thiough o Serdte and website.

1 “Registeation lntormation” it infarmation that we collect fom ypu when sals purchase ar Sigr up for cur Services. Exarmples of sueh
irformaton includs your name, eredit cand information, Yiding and shipping sddresses, and contadt information, Such as eMait 2ddress.
and lelsphone Aumber.

“Genetic Information™ consisls of your genotype, .0, the As. Ts, Us. and B¢ 3! paricular locatians in yous genome. Genstic
Infosvation is generaled when you purthase 23anaMe’s Sarvics 80¢ your saiva sample is analyzed and processad of you siharwise
contIbULs or aztess yous Genstic nformation through our Services. Cur instructions fof sampie colecion and shipment ttearty require
you to send only your saliva sample (o ow thirc-pady lahoratory labeted with the unique bamade and no oler idenyfier The unique
barcode ideniifies you 1o us bua naf 1o the faboratory. We are also required to provice sex and date of bifth o age 10 e Iaburatory
pursuant © CLIA No ofher Personat 1 required far the aralysis. To prolect yous privacy. recesing personnel
i the laboratory will remove and discard any idenlfing infarmation (.5, name, address) induded with saliva samples hefoce tesling
personnel mesive the samples for genotyping Receiving perscrned do not parfarm testing, and testing persanne! oy Randie samples
iabeled with this unigque barcode. Uniess vou ¢hoose Lo S1078 your sample it the biobark. TNA ang saiva sarmples are desiuyed akar
e izboratory campistes s work, provided that Isboratary legal and reguialory requiremants no janger sequire e acivel semples fo
be mainiained The laboralony SECUrEly SEnGE the resulling Genaic Infrmiation 1o Us akong with Your Unique bRecode Genetc
Information is Staec Securaly N Gl SETVETS: the 1boratary alse stores your Genelic Informarion. but iabetd onfy with 2 sampie
parcode The laboratory conducting DNA sxiraction and anslysis does nol ave access 16 your rame, oiher Registrakon information
o any other Fersonal informalion except Your $ex and date of bt or age, 8 rquited by CLIR
3 - : fon” iechites you mrovide 1 Us, Nefuding tul aok fiteT to infarmaton 2bout your tisease
conditions {& g Type 2 Diebeles), othec heatihvretotad infarmation: {¢.9. puise rale. cholesterot jevels, visual acuity), personat trafte

6 5. ave oolor, neight), wifnicity. andlor famity Nletory fe.9. sinite intermation sbow famsy mambas} We coflect this information frart
¥Ou if and when you enter e information it Surveys. forms, or features while signed in [o your aceount. Seit-Reporied infarmation 15
snaluddnd o 23andWe Rasearch only if & has been indicated for 23andWe Research use on the websits and if you have given consent
as descrzed in e applicabie Consent Document

“User Content” is alt information olher thas Genetie information or Seif-Reponted information generated by usars of 23andMe
Services and lansmitied, whether publicly o privately. 1o 22andaise. tiser Contert may inciuds dota, text, Sofware, music, sudk
photographs, granhics, video, messages. of other matesials. For example, User Content includes posts made 1o e 23antMe
community Srums of emaits to Customar Support. Liser Content obes nel inckuse Genetic nformation o Seif-Reported (nformation,
“Web Behavior information” is information on bow you use the 23antMe website (e.§. browser fype, Somains, page wiews) toliectad
rrsugh log fhes, cookies, and web beacon technotogy.

N

~

>

How We Use Regislration information

e uge your Registation informaiion 10 auiNentisate your websile visits and USage: 1o Brable YOur PUTThase; 2 COMMUNIGAtE Wit you
about nformation, services, and products that you have sequested; and 1o manage snd improve our website, software, and Serices We
may alse use s information 1o cfer you sericas and Progicts hat may be of wterest 10 you OF Invite You 10 BATLSpAtE 1 Specific research

https://'www.23andme.com/about/privacy/ 1173072010
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projests We Give yOU Ine SpROnundy 16 opt ol of optional SoMMUNRACAS, £Ner hreugh tur Service of by COTACING Dur Privacy
Adrsistator 2t povacyI%andme com

Hos We Use Genetic and Self.Reported Information

We use your Genetlic and Seil-Repuried information 1o provide you with 23andMe Services, customize the user expenanca, and enhance
aur features. 1F you aliow shanng Genstic and Sef-Reponed Information may be displayed in other usery’ accounts. Se¥-Reported
information is used 10 CUSIOMIZE your user experience - for exampie, by adjusting repons of genstic risk to acsount for yaur reponed
DENavions o enviItINmentE eXpOSHTes.

#. an3 ory ¥, you hiave given consent fo participate in 23anciWe Research as deserbed in the applicable Consent Document, we may
wetude your Genetic nformation and Self-Reponted Wlommation macated for 23ardWWe Research use in Aggregaled Genetic and Self-
Rapariec istormation disciosss to third panties for the purpose of pudhcalion i 4 pesr-reviewed scienidic jounval. 23anave Researth is
intented t5 advance genelic knowledge and o crowte. commeialize, of uadeniake adtivities toward the practicat anphsations of s
teang 10 e smprovement of health care,

¥ you do 5ot give your consent i padicipate in Z3arkiWe Research. 23andMe may i use your Sanelic and Seif-Reponed informaton for
Pulpses futh 35 quality conirel ar other R&D aeliviies. Genele and Self-Reponted informabon used for such purposes may be ladudad in

Senet pad P ion discinses fo Mwo-party resesrch panners who witl not pullish the informasen n & pear.
revewed scientiic joumal. Research panners may inchide commertial or nonprofit 0rganizations that conduct of sUpport scientifcimedisal
research 7 conduct of support (e develepmient of druge or dewites 16 Gagnose, predict, or teeat health conditors .

How We Use User Content and Web Sehavior information

23andre uses User Coment to provide our Senvices and improve the overall user expenence. For example, pOsts made (o the 23sndMe
community forums are publicly disptayed to olher users See Secton 13 of the Terms of Service for & fulil deswiption of your nights relating to
User Conterx.

Wb Behavior Ioformation i coliscied fivough log Ses, cookies, and web beacan technology during 2 visit to the Z3andh te Web
Behavior informabon s used to impeove our Services and the overal user expenencs.

Log Files. Wher users visit oUr websie, e gathers cenaw: i and stoves i in Jog fes. Tos information
includes inernet Prajocot (i) addresses, browser type, Infermet Senace Provider, refertingrexi pages, operating system, daieTime stamg,
and chokstream g8t (6. 2 st of pages or URLS visited). We use s iformalion, which is not designed 1o identty individudl users. (o
anaiyze trands, acminister (he Site, freck uSers’ Moverments arouns the sita, a0d gather CEMORDMG aMMAKON 3bout Cur USEr hase 85 &
whole We may, i0 SOME CICUMSIances. noed 10 raview s aulomalically SOBEIET B in ComMinalon with specitic Regisiration
informigton to identity and resoive issues for individual usess

Cookles. The 23andMe websile #iss uses cockies. & cookle s 2 small text file that is stored on @ user's compuler when you visi o
website of any other website through your camputer. 'We use bath $e58I00 Cooies and DErsisent cOOKIRS 10 Make it easwr far you 1o
fravigate our site, FTDROVE the Senurity of yaur Persanal Ininrnaten, enhance thi funclionaity of cerlain features, and improve perfomarne.
The cookies we employ are used (o erable SECUTE A0085S 10 YOur 30CouUnt when ydu &7 Signed in 10 your auseurt and are only apphcable
within the corines of ous wabsits

A session cookie xpRES whe? You LIose YoLr Drowser. A persistert cookie fEMAIAT N your hard Jrive for an extended period of ame. You
can remove persistent cookias by following directions provided in yaur infamet browser's “nelp” file. However, ¥ you S8t your browser to
rejeti cookies, yout abifly 10 use our site wil be significanty impaired. io panicular, you wi not be Sble 1o actass any part of our site that
PERUIFCS & SIGR-EY, SUCH 85 YOUr BOStNL.

Web Bescons. A web beacon is a tiear graphic smage that i6 10a5es by your web brewser when § accesses a website snd fhat #acords a
users Visit 1o 2 particuiar wel page. We., of third parties that work 7or Us, nay Blace cookies and wol bERcens on our website, 15 our emais,
270 in Sur advertisements 1ha appear O OINET WebSRes Or 1 BIAYS Sent by ofhers INat Mmentian atr praducts a03 Services with ow
petmission, The aurmose of our web Beasans is 10 SUPPON Dperslon of our website and to offer addifonal prXS!s and services IHroUGH
targeted advertisements For exampie. we May ute Beacans 10 delenming when SOIeene views 3 web £age, Count Dow Many nevduais
visit 0o website atier cheking 2dvertisements placed on other websilgs. of Lo how many people have purchased Frodusts Irm our
website aiter viewing an a0verusement we placed Wal beacans may 8iso el us delermine the eflsctiveness of an emall campaign
Desause the beacons can count the number of individuals wha apen an email of forward it 10 ofhers, We use this Web Behawor information
16 better tallor bur Marketing 10 ¥ou 805 May alsa use this iformaton o customize conlent o our welsite, enable a shopping cad, of
conduct research, Thicd padties only coflest anonymous Web Behavior infarmation through the use of wel beacons, aliowing statishcat
analysis weiatng to ihe perfarmance of our adwrLsing

1 you w:sh 1o CisRDiE web beasons, it is Dossibie 10 pravent your browser from joading them, although there is not currently a stands
fsthid for aung 50,

information Sharing

23anuMe gives you the abiity to connedt with other indivdus’s whi hiave 23an0Me 000Ut FOUGH BUT SoTVIUNTl Torums relatve fnding
feaiures, anc oiner shanng features. For Some features, opt-out is quired 16 avaid notfications. In addition. you may choose io dscidse,
23anaie. any pat of your Personal informatios to friends andiar family members groups of

care professionars. antiy other indivicudls We recommend that you thake

trvough oiher MEans N0t assaciater wi
wdviduals, trd-panty service providers, 4¢40rs of other heat
such choices caretuily

Personal information, Dnee released of shared. can be SMCUI 0 contain. Z3anUMe wii have no responsitiity or abilty ks any
SonsRGUEnces ! M2y Tesutl DECAUSE You Fave TEIBa0G of SNared Personal Infarmation with & third party. Uikewise,  you are reasiing his
nenase you Nave BEEESS 16 the Personal information of & 23andMe cusiomer Frough & MUH-rofile Court, We Urge you 1 (ecognze
Your responsibility ko pratect the privay of that person. 1t:s moumbent Lpan LUSIomers 1o shars Fersonal Information orly weh peopis they
xnow and trust. Users with multprofile accounts should use Sauton in seitny orofile-level privacy setings.

nformation Risclosure

https://www.23andme.com/about/privacy/ 11/30/2010
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A5 5 genara cute, 233030 wiil a0t disciose your indiviguaidevel Bersanal |
circumstances

HormEtion [ any thind parly, excapt uader the 1olowing

* Pariners or service providers (.9 credi cant R0TERIY} POCLSS aridior stove the wformatk
i groser 1o prowids you wilh Z3sndMe’s Sendces
- Y gre mequired 10 do SO by Jaw {see I sedtion beww titied "information Disclosure Requited By Law™,

» You have provided expiich consent for us 1o 4o s

23andMe may disclose Pessonal information for the faiowing reasmns,

+ ZiandWe Ressarch. Z3andMe may disciose aied G2netic 890 Seft-Rep: itended to b published i 3 peer
reawad SCANKTC oumal 1o researcls ool or 85 a resuil g publiication. You may consent far your data o be
used in Z3andve Resenreh when viswing the applicadle Consent Socurment Guring 1 procass of ciaiming your Genelic informztian
inio your acoaunt You may 810 give consant of change your global consent siatus through yous Account Sellings at any subsequent
T DOWeVS?, W SEANGT WANRAraw information that nas previously deen usaS for published researct: or shanes with extemat
COHRLOFANDNS PRSK 10 AT PAGUASE to Withdraw consent

Contact information. 23andMe wilt ask for and requre your expitit consent to Biow partrier OrgARZAYONS Jirect acoass to your

Registraton nformaton,

- Commerciat partnershiis, 23andMe may enter imp commercial aTangements o ensbie partners o provide cur Service 16 e
CUSIOMEts ANAOT 10 ProVIte You akcess la their products and services. We will not provide any individusilevel Pecsenal infosmation to
hese commernial pannens withnut your exphcit consent. 23ancMe may indlude your Banetic anwior Seif-Reponad informationn

Genetic and Seff-Re o i disciosed 1o hese commercial pariners even if you have nat given cassent for your
vate o be used in 22andWe Resaarch,

Information Disclosure Required By Law

Under oerisin cirimstancas Personal information may be subject 10 disclosurs gursuant 1o jicial or oiner govemment subpeanas,
warants, 0f 0rUars. You acknowiedgs and agree hat 23andMe is Fee b preserve and distiose any and el Persona iniommaton to law
snforcement agencies of others if requived to 80 50 by taw 05 i (e good faith behef that such preservation of disciosure s& asonadly
f208S5a7Y 107 {2) comply with legal h as 2 diat court order, of 3 o6 st gatons that 23encMe
My owe pursuant to ettieal and other professionat ndes, aws, and regurations; (3) enforce the 23andMe TOS: () respand 1o Basns that
any centent violates the rignts of tird parties; of (dj protect Ine nghts, roperty, o personas safety of 23andMe. His employaes, 45 users s
chienls. 370 e PUDKC 11 SUcH Bvent we Wit oty yous IRr0ugh: The Contact ORMAtion you nave Srovides 16 U5 in 30vance, uaizss dong 8o
would viclate the taw of @ sourt ordsr

Linked Websites

23andMe prowdes links 1o third-pany wepsites operated by orgarzancns nel affiiated with 23andie. 23andMe does not distiose your
Personal inforeiation 1 organealions operalng imked third-party websiles. 23andMe does not review or endorse, 8nd is not respansibie for,
the prvacy prastices of ihese Srganizations, We sncaurage you 1o read tne pivady sialemants of each and every websits tha you visit. This
Prvacy Statement applies selely to nformation collected by 2aendile

Accaunt Ciosure and Correction of Personal Information

# you no tenges wish 1o participate ie our Services. you may CIOSE YoUr BLCount Dy senging a raguest to Customer Suppon at
help@23andme com, When Siosing 3n SCCount, wé remove. all Ganelic ifomatn within your secount {or profiie) within Wity {30) days of
our receipt of your raquest. As siated in the applicable Consent Docurent, however, Genetic andior SEILR
fhal you tave previausly provided and for which you have gives consens L0 use in 23a5cWe Research wit not be remaved fom ongoing of
campieted studies that uss the information, Our contrectad genatyping laboralory may alse fe1ain your Genalic INformator as required by
loca faw and we may relam backup copies for @ imies peria of time pursuant Lo our data protection poficies. I aodion, we retin hmited
Ragsiraton nfomalion TRt 10 your 6rder Nistery 12 .. Tatact, and anta} o RECOUREnG ang PuIDRsES,

i your Personal information changes, you may Comes: o update your Registration Information vig your Acoouns Seltings pege. You May
5o corect of eset Self-Reported Informaiion ertersd init 5 sunvey Torm, or feature indicated for 23ardWe Ressacch use by emaing &
sequest to Customer Support at Relp@3anome. com and inciumng the name of the speciic survey, Jor, or feature.

Chifdren's Privacy

23andMe g committad 1o protecting the privacy of chiltren ag well as adults. Neither 23andMe nty any of s Services are designes of
intended {0 aliract children under the age of 13 A parent or quariian, however, may colient a saliva sample from, treate an account fr, and

provide Selt-Reported infarmatinn on benal! of his o7 hier chilc, The perert o guardian assumes il responsiuitty for ensuag Hat he
infocmation that helshe provides 10 Z3andile 30001 s & H2r Chid is kepl 38Cure and 1nat the information subn s Bisurale

Security

23andie takes seriously 1he frust you place in us To pri
e approprate uss of information, 23andie uses a range ¢° reasomable physi
Personal Lin with current ical Ged ISty Standands. I arkoul
are srerypled using Secure Socket Layer (SSL) technoiagy.

natnarized acCess o7 SISO, to Mantan data acouracy and o ENsUTe
technical, and administratve measvres 1o sefeguand your
cennectons (0 209 from owr websile

Pizage recogrize thal protecting your PFersonal Informauon 1 SiSe your respansitiily We ask you 1 be responsitle for sateguarding your
PasSword, S20re QUESHONs Bnd aNSwers, 304 other BuMenticaten MRNTALON YOu USE 10 aCCESS BUF SEMMCES YOU Sheuk not dIStloss v
n5zatan information 1 any 1hird party and should imenediately notfy 23anaMe of any unauthonized use of your passwo Z2andMe

auth
cannot secure Parsonat informalion (hat you 1$1ease an your owi of 1A yOU st Ut to raiease.

Business Transitions

in the evant trat 23andie goas thrugh a bUSINSSS Ensian Such 2% 3 Merger. asquisition By anotier company, o safe of 4k of 2 portion
of #s 255Bis. yous PErsonal Information wiil ikely be amaag the transterred, [0 such 9 Cose. your information wid reman subjast i
e promises made it 3Ny preexisting Privacy Statement

Page 4 of 5
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Changes to This Privacy Statement

Tris Privacy Slatement was st updated Juse 2 Whenever s Privacy Statement is changed in a material way, & notice witi 56
fosted as part of s Brvacy Statement and on ow Customers' acoount login pages for 30 days. After 30 days the changes wil become
stfectiva to addiion. il customers will raceive s emal with notification of the changes

Contact information

1 you have questions about this statement. please email 23andMa's Povacy Administrator ot privacy@ia3andme.com. You can aise contact
s &t this address if you have a question about 23andie’s handiing of your infarmation:

Pavacy Administator
Z3andite, Ine.

1385 Shoreblra Way
sotgin View, CA 84043

Last updated June 24, 2010, Click hese 1o S8e & sumasry of chianges

Read the previous version of e documens.

https://www.23andme.com/about/privacy/ 11/30/2010



211

Navigenics’

The Honorable Henry A. Waxman

Chairman, Committee on Energy and Commerce
U.S. House of Representatives

2125 Rayburn House Office Building
Washington, D.C. 20515-6115

November 8, 2010

Dear Chairman Waxman:

Thank you for your letter dated October 26, 2010, forwarding written questions for the record
submitted by a Member of the Committee. Enclosed please find Navigenics' responses to those questions.

’ Navigenics has sought to cooperate fully with the Committee’s investigation. It welcomes the
opportunity to provide any further information should the Committee require it.

Very truly yours,
.»';f Ff’
g
T

Vance K. Vanier, M.D.

Chief Executive Officer
Navigenics, Inc.

Phone: 650.585.7707

Email: vance.vanier@navigenics.com

Enclosure

{08 E Hillsdate Blvd, Suite 550, Foster City, L4 34404

www.navigenics.com / (BBE) 572-1585 / +1 {B50) 385-TH2
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The Honorable Diana DeGette

1. What gaps do you believe exist in genetic privacy law? What recommendations do you have
for addressing these gaps?

The Genetic Information Nondiscrimination Act of 2008 (GINA, Pub.L. 110-233),
provides substantial protections for genetic information. For example, health insurers
cannot use genetic test results to deny medical coverage or set the price for health
insurance. Insurers also cannot ask or require employees to take a genetic test. These
rules cover health insurance plans of all sizes and types, including group health
insurance, employer-run and government-run plans, and individual policies.

GINA also prohibits employers from using genetic test results to make hiring and salary
decisions or set other job-related policies. Moreover, employers cannot require
employees to take a genetic test as part of starting or performing a job, except in very
limited circumstances to protect worker safety,

Despite establishing these critical protections, GINA aiso has some noteworthy
limitations. GINA's protections do not apply to other types of heaith-related insurance,
such as life insurance or long-term care coverage. In addition, GINA only safeguards
genetic testing and genetic information. GINA does not apply to a person who has been
clinically diagnosed with a genetic disease. Other federal protections, however, may
apply in that situation, including those lifting restrictions on health coverage for
individuals with pre-existing conditions under the recently enacted Affordable Care Act
(Pub. L. 111-148),

We encourage congressional leaders to extend GINA provisions to life insurance and
long-term care insurance and to include those patients with a clinically diagnosed, or
“manifested” disease.

2. Who should develop standards {e.g. biomarker standards, risk algorithm standards) or other
relevant criteria for genetic tests and how should they be vetted?

We believe the National Institutes of Health (NiH) would be the best developer and
overseer of genetic testing standards, in conjunction with ongoing Federal regulation of
lab services under the Clinical Laboratory Improvement Amendments (CLIA) and the
continued, active participation of professional specialty medical societies. We
recommend that Congress encourage the NIH {o establish a set of recognized scientific
criteria and convene panels of external experts to review and validate markers based on
such criteria. In addition, we believe NIH should establish a separate panel to address
questions about related new technologies, potentially under a federal interagency
mechanism as envisioned in legislation recently proposed by Congresswoman Eshoo
and Congressman Kennedy and previously proposed by President Obama, the
Genomics and Personalized Medicine Act of 2010.
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3. Should a minimum scientific evidence requirement be met before a claim or risk assessment
is made in a direct-to-consumer genetic test?

Yes, there should be minimum scientific criteria as well as testing standards that serve
as the basis for any claim in genetic testing. There should also be a requirement that all
testing markers and methodologies be fransparent to physicians and patients. We
believe it is important to note that all of Navigenics' testing is performed in our own
CLIA-certified laboratory which has strict quality control procedures and lab methods to
maintain the integrity of all of our samples. Our laboratory methods, as required by
CLIA, undergo extensive laboratory validation to ensure that they are accurate and
reproducible.

In furtherance of the goal of minimum testing standards, we have developed our own
scientific and clinical criteria for validating markers, which includes the requirement that
the association between the genetic marker and the condition must have been
published in a top-tier, peer-reviewed journal and replicated at least once. itis then
reviewed by our team of Ph.D. geneticists for accuracy and validity against a set of
transparent criteria. Our clinical team then determines the “actionability” level for each
condition or drug-gene interaction, since the goal of our service is to prevent or delay
onset of conditions and to use medications more effectively.

4. Describe in detail what genetic counseling services are available to potential and current
members of your company. Please include information regarding the type of counseling
provided, the training and credentials of your genetic counselors, time of availability and
duration of genetic counseling. and all costs associated with receiving genetic counseling,
including one-time and ongoing counseling.

Navigenics is the only company that has a team of board-certified Genetic Counselors
on staff who routinely counsel physicians and patients in order to ensure that they
understand genetic information. Our Genetic Counselors are trained healthcare
professionals who specialize in personal genomics, and their work has made them
leaders in their field as they educate physicians and other providers to allow them to
integrate personalized genetic analysis into healthcare programs. Our Genetic
Counselors are also board-certified professionals, having completed two-year Masters
Degree programs, and adhere to a code of ethics that includes maintaining the highest
levels of privacy and confidentiality.

Currently, unlimited genetic counseling is included in the cost of the Navigenics Health
compass. They offer counseling via telephone only.

B3809823.3 2
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5. Please describe in detail the process by which a client of your company receives a genetic
evaluation. Include all steps that take place, from the point a client or physician solicits
information about a genetic test to the point when a genetic report is received.

Following is a brief description of the process that a potential client undergoes to
receive a report from Navigenics:

1) To request a Navigenics test, members must sign up through a physician or
corporate weliness program. Members cannot visit the Navigenics website and
order a test directly. Nor does Navigenics market its tests through a third-party
retailer.

2) Once Navigenics has received a valid application to participate in its program, we
send a saliva collection kit to the enrolled participant by mail. The kit includes
detailed instructions, a saliva collection vial and materials for shipping the vial to
our laboratory for testing. Members send their samples back to our CLIA-certified
laboratory in the envelope provided.

3) Our CLIA-certified laboratory analyzes the saliva sample to identify risk markers.
Navigenics then analyzes each individual's genetic risk for certain health
conditions and medication reactions. This process typically takes approximately
two to three weeks.

4) We notify members via email when the results of their genetic analyses are
ready. In this email, members are provided with information on the availability of
Genetic Counselors to clarify the test results and discuss any questions the
member may have. Members can then log onto their secure online account and
review a comprehensive report of results. If the customer has signed up through
a physician, their results may be delivered directly to the physician, who will
contact them to review the results.

5) As noted above, Navigentics’ Genetic Counselors are available to explain genetic
reports to each member and answer any ongoing questions. Our Genetic
Counselors are also available to work with the member and his/her doctor to help
them understand the member’s genetic information as they develop personalized
health strategies. Our Genetic Counselors are also available at any stage in the
testing process—even before the member has decided to purchase Navigenics’
services — to discuss any questions or concerns.

6) We continue to update risk reports as new markers are identified and validated,
notifying members of new predispositions or drug-gene interactions, for as long
as they subscribe to Navigenics' service.

6. Please describe all measures used by your company to protect client privacy and client
identity. In your response, please discuss sample and data storage before and after samples
are processed, and data transfer between all involved parties (e.g. between client and your

B3809823.3 3
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company. between your company and contractors, between your company and medical
professionals).

Privacy has always been a hallmark of the Navigenics service. We have a very strong
privacy policy that explains how we collect and use the information that our members
provide to us. Set forth below are the key components of our privacy policy, including
provisions addressing sample and data storage before and after samples are
processed, and data transfer between all involved parties:

Collection and use of information

Navigenics collects a variety of information regarding use of our website and services,
including personally identifiable information. The "personally identifiable information”
addressed by this policy refers to the following:

. "Account Information” means the information that members or physicians provide
to us when creating or updating Navigenics account, or purchasing our services,
that can be used to uniquely identify each customer, such as name, telephone
number, email address, billing/shipping address or credit card number.

D "Genetic Data" means the genotyping results that we generate for each customer
or physician through our services (namely, the set of A’'s, G’'s, T's and C’s at
particular locations in the genome) but only to the extent such results, by
themselves or when linked to other personally identifiable information, are sufficient
to uniquely identify each customer.

. "Phenotype Information" means gender, birth date and, optionally, other personal
information about each customer that he/she or a physician may voluntarily provide
to Navigenics, which may include ethnicity/ancestry, the geographic regions where
ancestors lived, any diseases or other health conditions that run in a customer’s
family, and personal traits such as height and weight.

We collect and use personally identifiable information to authenticate each customer’s
use of our website and services, to process purchase transactions, to provide the
services our members or their physicians have requested, to communicate with
members or their physicians, and to send customer or their physician’s relevant
information and materials. However, Navigenics will not, without the customer’s
consent, disclose or share personally identifiable information with third parties except
as required fo provide the services as requested by the customer, in the event
Navigenics is acquired by or merges into another company, or as otherwise required by
applicable law. We limit access to personally identifiable information to appropriate
Navigenics personnel on a need-to-know basis.

Research

Navigenics believes in providing the highest quality service available and helping
further scientific and medical research. To that end, we may analyze our members'
genetic data and associated phenotype information on an aggregated basis and de-
linked from any member account information, to:

B3809823.3 4
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. Improve the quality and features of our website and services
. Provide our members with new and more accurate analysis of genetic data

. Discover or validate associations between certain genetic variations and certain
health conditions or traits, as well as other insights regarding human health

. Publish our findings and insights without disclosing Genetic Data in a quantity
sufficient to uniquely identify the customer, and without otherwise disclosing the
customer’s identity

We may also give each member the opportunity to contribute his/her genetic
information to science. If a member elects to contribute his/her genetic information to
science through the Navigenics service, he/she allows us to share Genetic Data and
Phenotype Information (de-linked from Account Information) with not-for-profit
organizations who perform genetic or medical research, and he/she allows such not-
for-profit organizations to separately or jointly publish study results that include Genetic
Data and Phenotype Information (but not Account Information), in peer-reviewed
scientific and medical journals and otherwise, and to deposit such data and information
into public data repositories or otherwise make them publicly available to the extent
required by such journals.

If a member elects not to contribute his/her genetic information to science through the
Navigenics service, we will not share their Genetic Data or Phenotype Information with
such organizations.

Finally, Navigenics will never sell a member’s personal genetic information to any third
parties.

B3800823.3 5
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November 15, 2010

farley Green
Chief Clerk

Dear Mr. Green,

Below please see Pathway Genomics’ responses to the questions submitted by
Congresswoman Diana DeGette in a follow-up to our appearance before the
Subcommittee on Oversight and Investigations on July 22, 2010 for the hearing on
“Direct-to-Consumer Genetic Testing and the Consequences to the Public Health.”

If there are any further questions, please do not hesitate to contact me (858-771-
0523), or Ed MacBean (858-692-6242).

Sincerely,

K. David Becker, PhD

Chief Scientific Officer
Pathway Genomics Corporation
4045 Sorrento Vatley Bivd,
San Diego, CA 92121
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Q1. What gaps do you believe exist in genetic privacy law? What recommendations
do you have for addressing these gaps?

A. As you know, the federal Genetic Information Nondiscrimination Act of 2008
(GINA) prevents health insurers from using genetic information to deny health
coverage or establish the cost of health insurance. GINA also prohibits employers
from using genetic information when making employment-related decisions. However
currently only a minority of states prohibits genetic discrimination by either life,
disability and/or long-term care insurers. Pathway describes this risk in "A Patient's
Brochure on Comprehensive Genotype Testing," which is a supplement to our
patient's Informed Consent.

Thirty-nine (39) states have genetic privacy laws that provide special legal
protections for genetic information beyond the protections provided for other types
of health information. As you know, state laws preempt the Health Insurance
Portability and Accountability Act (HIPAA) and the Health Information Technology for
Economic and Clinical Health (HITECH) Act. The complexity of complying with
varying state laws creates a burden on small- to medium-sized regional and national
companies and introduces the risk of non-compliance when one or more states have
requirements that may be different from the majority of states.

While it makes sense to regulate many things at the state level, genetic information
should not be more, or less, sensitive depending upon the state. Regulating the
privacy and security of genetic information at the federal level, with no state
preemption, would provide a simpler regulatory scheme and better assure
compliance. A single regulatory level playing field would also ultimately better serve
all stakeholders, including consumers.

The National Conference of State Legislatures (NCSL) website demonstrates the gaps
that exist in these laws.
« Genetic Privacy Laws - Updated January 2008:
http://www.ncsl.org/default.aspx?tabid=14287
+ Genetics and Life, Disability and Long-term Care Insurance -
Updated January 2008:
http://www.ncsl.org/default.aspx?tabid=14283

However, regardless of the regulatory structure that is in place, Pathway continues
to remain committed to full compliance with all applicable laws and regulations at the
local, state and federa! levels.

Q2. Who should develop standards (e.g. biomarker standards, risk algorithm
standards) or other relevant criteria for genetic tests and how should they be
vetted?

A. Standards will need to be different for different types of genetic information.
Each area of genetics, or intended use, poses specific challenges that require
individualized approaches to ensure that safe and effective information is available to
clinicians and to the public. Standards development should incorporate as many of
the stakeholders as possible, including representatives of the public, patient
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advocacy groups, personal genomics and diagnostics industry leaders, genetics
experts and the regulatory agencies.

Such a group could be coordinated through the NIH, or other organizations, such as
the Biotechnology Industry Organization (BIO) or the Personalized Medicine Coalition
(PMC). The goal of the group should be to produce a balanced set of standards that
provides for public safety and allows access to significant scientific findings through
responsible reporting, innavative methods, the flexibility to adapt to rapidly evolving
information and provide public education.

Q3. Should a minimum scientific evidence requirement be met before a claim or risk
assessment is made in a direct-to-consumer genetic test?

A. The future of medicine is to empower patients with useful information that will
improve personal engagement in health decisions. Emerging results suggest that
personal genetic information can effect positive behavioral change that may lead to
improved health. Further, providing personal genetic information is an opportunity to
educate the public in the utility and limitations of this resource.

Standards should be established and should be specific to the type of genetic
information and the risk of the intended use. Some genetic information is of low risk,
for example ancestry and nutritional information such as the genetics of lactose
intolerance. In this case, claims should be supported by sufficient evidence of
replication from independent studies. Other genetic tests could present significant
risk of false positive/negative results, such as the type of cancer treatment to
employ, and as such, the claims of the genetic test would require regulatory review.

Regulators should be cautious to apply appropriate regulation that will protect the
public, allow for innovation and adapt to the rapidly changing scientific environment.
Simply producing a list of markers acceptable for personal genetic testing, aithough
attractive in minimalism, may have far-reaching deleterious effects on innovation. If
a genetic variation is to be used individually to imply risk, then the evidence
supporting the intended use should be substantial, requiring that the findings be
replicated by independent genetic studies. However, some biomarkers may have
limited individual utility, yet could contribute significantly as part of a muitiplexed
test by capturing information about complex biological interactions. In such an
instance, the test should be evaluated based on the risk to the patient and the claims
about the overall results, not the individual markers per se.

A mandatory genetic test registry should be established, requiring genetic testing
companies to provide enough information to evaluate the evidence supporting the
claims being made about the genotype-phenotype correlation. The registry could
provide regulators with information necessary to thoroughly evaluate all tests and
determine if the test would require further regulatory review; at the same time the
registry could allow non-proprietary information to be publicly available for
comparison of providers. Genetic tests should be required to demonstrate acceptable
levels of support based upon standards of evidence, along with the risk of the test
resuits to the patient and the claims being made about the results. All genetic testing
laboratories should be required to be certified or accredited through the Clinical
Laboratory Improvement Amendment (CLIA) and/or the Coliege of American
Pathologists (CAP). In this fashion, regulatory inspections could ensure participation
in the test registry, allowing proper assessment of all genetic testing
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Q4. Describe in detail what genetic counseling services are available to potential and
current customers of your company. Please include information regarding the type
of counseling provided, the training and credentials of your genetic counselors, time
of availability and duration of genetic counseling, and all costs associated with
receiving genetic counseling, including one-time and ongoing counseling.

A. Pathway offers pre- and post-test genetic counseiing to any individual who is
interested in, or has taken, one of Pathway's genetic tests. All of Pathway's genetic
counseling services are currently offered free of charge or obligation.

In pre-test genetic counseling, one of our counselors will typically explain the
process for genetic testing and the type of information that an individual might learn
from genetic testing, and the limits of genetic testing. The genetic counselors will
also attempt to answer any specific questions raised by the individual, including
consent-related questions.

The process for post-test genetic counseling has changed since we suspended
consumer-initiated testing, but we will explain both methods here since they seem
relevant to your line of questioning.

In the consumer-initiated model, post-test counseling was initiated in one of two
ways. The first scenario would occur when a member of our clinical staff identified
something in the report we believed to be important to discuss with the individual.
The typical scenarios we identified for this action were the following:

« A pregnant woman, or an individual who reported their partner was pregnant

« An individual planning to have children and who was identified as a carrier of
one, or more, recessive genetic diseases

« Anindividual who had reported a family history of a disease and the testing
demonstrated an elevated genetic risk for that condition

» Anindividual who had reported they were using a medication and our test
suggested a possibly atypical response, based on his or her genetic profile

Our overriding concern in all these cases was that an individual might misuse this
information to make an uninformed decision about his or her health. Unless there
was an indication of something severe or an extremely risky situation, we notified
the individual that one of our genetic counselors was available to review the test
results with but did not require it prior to releasing their results. Additionally, we
always encourage individuals to share the results with a personal physician before
making any changes to his or her medical treatment or initiating any lifestyle
changes.

In our current medical model, the testing is requested by an individual's physician
and the results, in the form of a detailed report, are returned to the physician., Our
overriding concerns are the same; however, the process has been maodified slightly.
If there is information in our report that our clinical staff feels should be highlighted,
we provide that information in a cover letter that is included with the paper copy of
the report. Our genetic counselors are available to discuss the notations or any other
aspect of the report with the ordering physician or, at the physician’s request,
directly with the patient.

All of Pathway's genetic counselors are Board-certified or -eligible by the American
Board of Genetic Counseling. Qur genetic counseling is regularly available Monday
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through Friday from 8:00am to 5:00pm, Pacific Standard Time, It is important to
note that we will make exceptions to be available during non-standard hours to
accommodate an individual’s needs. Typically, a call with a genetic counselor lasts
between 10 and 20 minutes, though it can vary significantly based on customer
needs. As our customer base grows, we anticipate that we may need to expand our
operating hours to be available for customers in different time zones. Additionally,
we currently record all calls with genetic counselors, after we receive from all
participants consent to discuss genetic information and to record the call. If a person
declines to have the call recorded, we will still speak with him or her, but only after
documenting the request not to record the call.

Q5. Please describe in detail the process by which a client of your company receives
a genetic evaluation. Include all steps that take place, from the point a client or
physician solicits information about a genetic test to the point when a genetic report
is received.

A. As with our response to the fourth question, we will discuss the process as it was
when we offered consumer-initiated testing, as well as the process as it relates to
our current medical model. The underlying tenets of accuracy and responsibility in
testing are unchanged, but the processes are slightly different.

In the consumer-initiated model, an individual would come to our website
(www.pathway.com) and choose which reporting services they wanted. They could
select the health test (including risk for health conditions, presence of any recessive
carrier mutations, and likely responses to certain drugs), the genetic ancestry test
(an analysis of where their genetic ancestors originated and migrated from 10,000 to
150,000 years ago), or they couid order both tests together. Once they had made
their selection, they would provide payment information and complete the online
checkout process. When we received their order, we would send them a collection
kit, which includes a saliva collection vial and cap, a requisition form, instruction
materials, a bichazard bag and prepaid shipping materials. The individual would
typically receive the saliva collection kit within two to three days. The individual
would provide his or her information on the requisition form, submit 2mi of saliva
into the collection tube, screw on the cap to release the preservation fluid, place it in
the bio-hazard bag and, using the pre-paid package, mail the sample back Pathway’s
CLIA-certified lab.

In our current medical model, the process has been modified to require an interested
individual to contact his or her physician to order the desired test(s). Unfortunately,
this can be a significant barrier as an individual may be required to schedule several
appointments and take time off of from work to obtain the physician's order, have
the physician collect the sample and review the results. In order to minimize any
inconveniences, we have forms that can be downloaded from our website and allow
the doctor to release the results directly to the patient. While we continue to make
customer service and genetic counselors available for phone support, there is no
question that the medical model creates some hurdles that can prevent many
patients from accessing their genetic information.

In both models, the individual would go online to www.pathway.com/activate and
create their secure online account before mailing the saliva back, though we do allow
for a paper-based option to collect the same information in the medical model.
During this process, individuals provide a username and password, provide personal
information {contact information along with date of birth, ethnicity, and gender),
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before reviewing and agreeing to the consent, terms of service, and privacy
statement. At that point, the user can voluntarily complete a health survey, which
captures information about their environment and lifestyle, current heaith, and
family history.

For both models, we process the samples identically within the laboratory testing and
review processes. When the sample is received in our lab, it first goes through an
accessioning process where the sample is received and inspected. The accessioning
team visually inspects the sample to make sure it contains a sufficient amount of
specimen, that there are no signs of damage or other concerns, and that the
personal data on the vial matches the personal data on the requisition form.
Accessioning also checks the information on the requisition form to ensure that it
matches the information provided during the activation process. If any of these
steps fail, then the account is assigned to our customer service team to contact the
customer to clarify information that does not match and, if necessary, request a new
sample.

The DNA is processed in our on-site CLIA-certified laboratory, and the results are
processed through the bioinformatics pipeline to analyze the genotypic

information. This procedure includes several quality assurance checks to ensure that
the sample has been properly processed. The bioinformatics analysis pipeline
generates the results for the report by calculating the risk categories of complex
health conditions, the presence or absence or recessive genetic mutations, and the
expected drug response. The results, along with an individual's genotypic
information, are loaded into our results delivery system and prepared for evaluation
by our physicians and genetic counselors. This group reviews every test and looks
for any items of concern as described above, and decides if the results can be
published or if a communication is required prior to publishing.

In the consumer-driven model, the communications are accomplished directly with
the individual being tested. In the medical model the communications are made only
with the physician and, if specifically requested by the ordering physician, directly
with the patient.

Q6. Please describe all measures used by your company to protect client privacy
and client identity. In your response, plfease discuss sample and data storage before
and after samples are processed, and data transfer between all involved parties (e.g.
between client and your company, between your company and contractors, between
your company and medical professionals).

A. Pathway takes its privacy and security responsibilities very seriously.

PRIVACY: We will use the FTC’s Fair Information Practices as a framework for our
response related to privacy.

Notice/Awareness: Pathway provides Summary and Full Privacy Statements
(collectively the “Privacy Statement”) that explain how information is collected, used,
shared, and protected, and patient choices to limit sharing. The Privacy Statement is
available via a prominent link in the footer of our website.

Choice/Consent: Prior to laboratory testing, either the ordering personal physician or
Pathway obtains patient consent, as determined by the process. Pathway presents a
two page Informed Consent and a more detailed Brochure (collectively “Informed
Consent”) that explain the purpose, benefits, risks and limitations for the genetic
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report ordered, as well as how information is collected, used, shared, and protected,
and patient choices to limit sharing. Pathway makes clear in its Informed Consent,
Privacy Statement, and website that Pathway-authorized physicians and genetic
counselors are available for pre-testing consent counseling, and provides a toli-free
phone number to facilitate this.

Access/Participation: The Privacy Statement explains to individuals who have an
account how they can update or correct account information (such as email address,
street address, or phone number) to ensure accuracy and completeness. In cases
where the physician establishes a patient record and there is no customer account,
the physician is responsible for keeping appropriate record information current. The
Privacy Statement and Informed Consent explain how patients can request earlier
DNA extract destruction and/or account deactivation.

Integrity/Security: Pathway employs reasonable and appropriate administrative,
physical, and technical security safeguards to protect patient personal information,
which will be further explained below. The accuracy of information is explained in “A
Patient’s Brochure on Comprehensive Genotype Testing,” as well as in all genetic
results reports.

Enforcement/Redress: The Privacy Statement explains that privacy-related
complaints can be brought to the attention of Pathway’s Chief Privacy Officer whose
contact information is provided in the document. It further explains that any
unresolved privacy complaints can be filed with the Secretary of the U.S. Department
of Health and Human Services and/or the California Department of Health Services.

IDENTITY: Pathway’s customer service and genetic counseling personnel are
privacy-trained and adhere to established procedures for verifying the identity of
patients at the outset of a call.

SECURITY: As mentioned above, we employ a comprehensive system of industry-
accepted administrative, physical and technical controls to safeguard the privacy of
and protect the information that we collect, use and store.

All Pathway workforce members, including employees and independent contractors,
who have access to personal information as a part of their regular responsibilities,
are privacy and security-trained and sign a confidentiality agreement.

Pathway employs roles-based-access-controls (RBAC) to limit:
» Physical access to the building, laboratory and data room; and
* Systems access to personal information is provided to only personnel who
reasonably have a need to know this information to provide our services

As an example, different roles, such as customer service representatives and
physicians, have different and appropriate RBAC access levels to systems and
information. We also maintain records of personnel logon access to systems and
databases and we monitor and periodically review access to personal information.

Administrative Safeguards
-« Chief Privacy and Security Officer with IAPP’s CIPP certification
o IAPP = International Association of Privacy Professionals;
CIPP =Certified Information Privacy Professional
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Privacy and security-trained workforce members

Criminal background checks of workforce members
Confidentiality agreements for workforce members

HIPAA Security Policy and Procedures

Incident Response Policy and Procedures

Implementing more comprehensive ISO 27002 system of
controls

Third party information security due diligence questionnaire
Third party contracts include information security provisions as
appropriate or Business Associate Agreement as addendum
Roles-based-access-controls (RBAC) appropriately changed at
termination or changes of status

Periodic review of personnel roster of physical and systems RBAC
rights for accuracy

Physical Safeguards - Pathway

Card reader RBAC controls for our building, laboratory, and data
room

Motion-activated surveillance cameras

Visitor sign-in log and escorting when in facility

Locked paper shredding bin with scheduled pick-ups and
shredding of paper documents containing personal information
by a bonded NAID-certified company

SAS 70 Type II information security audit certified colo hosting
service provider’s facility

Technical Safeguards - Pathway

.

Separate development, testing, and production environments
Data masked for engineers and QA testing personnel
Encrypts system backup drives to safequard personal
information archived off the network

Firewalls protect network; ports locked except those in active
use

Virus and intrusion detection software prohibit unauthorized
access to our systems

Secure Socket Layer ("SSL”) encrypts personal data collected on
web pages

256-bit SSL encrypted e-commerce website

PCI approved payment processor platform

All fogs enabled and periodically monitored

Periodic system vulnerability scans

Systems access to personal data by others is limited to
personnel on "need-to-know/use" basis using roles-based-
access-controls
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- Strong authentication/password controls to control personnel
and customer access to personal information

« End-point security controls

- Laptops containing personal information have encrypted
folders/drives

+ Flash/USB and CD Writer devices locked out on company
desktop/laptop computers for laboratory personnel

« Passwords stored in encrypted manner

Sample Processing and Data Storage

After a physician orders testing, either the physician or patient will submit the
patient’s saliva specimen to Pathway. Depending upon the process, patient consent
to genetic testing is obtained by either the ordering physician or by Pathway. After
consent and upon receipt of the sample, Pathway will extract DNA from the saliva
and conduct comprehensive genotype testing to analyze uniqgue DNA sequences.

Having our own on-site federal CLIA certified and California-licensed laboratory
provides additional control over processing and security of saliva samples and DNA.
Pathway employs a comprehensive system of laboratory controls that protects the
security of samples and DNA. Our laboratory is secured by a card reader control
system with motion-activated video surveillance cameras on all doors. Only
authorized personnel are granted laboratory access privileges. Privacy-trained
laboratory professionals process samples.

Saliva samples are destroyed about 60 days after the testing process is completed
and the results are finalized. DNA extracts are placed in our secure freezer for
safekeeping with only a limited number of authorized personnel having access rights.
The DNA is destroyed no more than one year from the most recently ordered report
sample receipt date. All genotype information derived from the process is retained in
our laboratory information management system, member site information, and
backup systems (“information system”}.

Either the physician will establish a patient record or the patient will establish an
online account, providing requested information about age, gender, and ethnicity.
This information is required as it provides the information necessary for Pathway, the
physician and/or a genetic counselor to interpret the patient’s report results. The
record or account information is used to administer Pathway's services provided to
the physician and patient. Depending upon the process, either the physicians can log
in and change patient record information or the patient can log into their account
and change the appropriate information to ensure its accuracy.

If a patient no longer desires to use our service, the patient can make a written
request for Pathway to destroy his or her DNA extract at the next scheduled sample
destruction date, which occurs about every sixty (60) days. In addition, or
alternatively, an individual can deactivate his or her account from our systems within
ten (10) business days by contacting Pathway’s Chief Privacy Officer as identified in
the Contact Us section of the Privacy Statement. Not all personal information can be
removed from our systems. We are required by law and standards of medical
practice to preserve medical records, some contact information, and disclosure
records for specified time periods. Aggregate information and information in logs
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cannot be deleted. Information archived on data backup media also cannot be
deleted, however it is protected by encryption.

As disclosed in its Informed Consent and Privacy Statement, Pathway uses an
internally assigned unique identification number, which will either not include patient
name or contact information or will be encrypted for internal operations purposes to:
* Validate genetic information
« Improve the quality and accuracy of Pathway's genetic reports
« Develop new genetic reports and/or services, but not publish the results in
scientific literature
» Promote the types of information that individuals may learn from our reports
« Improve the quality and features of our website and services
* Produce data for product approval or clearance by FDA or other regulatory
authority or body

We analyze and use aggregate information and online profile information (computer
1P address and non-personal information) to track and monitor aggregate usage of
our website, as well as to improve the quality and features of our website and
services, We explain how cookies can be deleted in the Privacy Statement.

Data Transfer between All Involved Parties

Pathway treats its independent contractors as workforce members as permitted by
HIPAA, which means we conduct a screening of their backgrounds, and they each
sign a confidentiality agreement, are privacy and security trained, and are assigned
appropriate RBAC privileges.

Genetic testing results will be disclosed only to the ordering physician. Additionally,
if the physician considers it appropriate and authorizes his or her patient to view the
results, Pathway will release the report to the patient. It is important to note that
Pathway will not release genetic report information to anyone eise unless required
by law.

We may contact and give individuals the opportunity to opt-in or refuse before any
personal information is shared for any secondary purpose outside Pathway’s
immediate control, including published scientific research. No name or account
information is shared with a research collaborator without express consent of the
individual.

For individuals participating in an employee wellness program, Pathway provides the
employer only aggregate information unlinked to name or account information. By
contract, any reseller of our services must not collect personal information from
patients without their consent.

Pathway also uses other third parties, companies and individuals, to perform other
functions on our behalf. Examples include fulfilling and authorizing orders, delivering
packages and testing results, sending postal mail and email, removing repetitive
information from customer lists, analyzing data, providing marketing assistance,
providing search results and links (including paid listings and links), processing card
payments, systems development and managed technology services, and providing
customer service. These third parties may have access to, and use, certain personal
information to needed to perform their functions cur behalf. However these third
parties may not retain, share, store or use it for any other purposes and must
maintain strict confidentiality of this information. They will have no access to genetic
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information, other than the type of genetic report. All such third party service
providers with access to personal information must agree to responsibly use such
personal information in an authorized manner and to comply with all appropriate
privacy laws and regulations.

For its service providers and partners with regular access to personal information
needed to provide their services, Pathway requires an agreement specifying that
they provide appropriate security for such personal information. In addition to
implementing appropriate security measures, these service providers and partners
must have either an independent audit certifying privacy and information security
compliance, or they must attest to being compliant to Pathway’s information security
due ditigence guestionnaire, and they must agree to only the authorized use of any
personal information. We believe these requirements provide practical assurance
that our service providers and partners will exercise reasonable and appropriate
protection of patient personal information.
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