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Reflecting Back




Areas of Research

Privacy and Fair Use

— Privacy and confidentiality, Genetic discrimination

Clinical Integration

— Impact of genetic testing

Genetic Research
— Research design; Informed consent

Education and Resources

— ELSI and genetics-based curriculum




ELSI: Represents a new area of research

http://maps.google.com/

Genomics Law Report®

News and analysis from the Intersection of genomics, personalized medicine and the law

HOME ABOUT SUGGEST A TOPIC CONTACT US

Exploring the

What ELSI is New?

[ Posted by Dan Vorhaus on October 1, 2009 u ' e £

On Maonday the Genomics Law Report will debut a series of guest commentaries by
industry, academic and thought leaders in the fields of genomics and personalized
medicine. The series is modeled on the Nafure Genetics 2007 Question of the Year
(“What would you do if it became possible ta sequence the equivalent of a full human
genome for only $1,00077) with a slight modification.

Entitled What ELSI is New?, the series w 1

following question: “What do you believe
issue (ELSI) that must be addressed by the fields of genomics and/g
the series is to identify a wide range of ethical, legal and social issuse
promise of genomics and personalized medicine.

As the series gets under way we encourage you fo share your own
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Planning for the Future of ELSI

NHGRI ELSI Assessment Panel (EAP) Report (May 2008); Green ED, Guyer MS, NHGRI, Charting a
course for genomic medicine from base pairs to bedside, Nature 470: 204-13 (2011)



Integration:
Addressing Real Issues in Real Time
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Box 1

Protection of human subjects
Is institutional review hoard approval required for this project?
Considerations. Approval by an institutional review board (IRB) is
required for a1l research involving human subjects, Federal regulation
defines research a5 ‘a systematic investigation, including research,
development, testing and evaluation, designed to develop or
contribute to generalizable knowledge.' A human subject is defined
accarding to the regulations as 'a living individual about whom an
investigator ... conducting research abtains (1) data through
interventionar interaction with the individual, or (2) idertifiable private
information.’ (45 CFR 46.102). Baylor College of Medicing, Houston,
Texas, requires that all proposed activities at the college be reviewed to
determine if they meet the regulatory definitions for research involving
human subjects (Baylor College of Medicine, IRB Procedures,
November 2006). The research team and the Baylor College of
ledicine IRB agreed that the activities assaciated with this project
constitute research involving human subjects. IRB review helps to
ensure ethical research conduct and appropriate subject protection. It
also sets an important standard for future research in the field of
personalized genomics,
Management. The research protocol was written in consultation with
an ethicist and reviewed by the Baylor College of Medicine IRB. The
research participant’s ident ity was not revealed to the IRB, to ensure
objectivity, Although the practical management of many of the ethical
issues depended on the unique expertise of the research participant,
this did nat affect review or approval of the research protocol.

Returning research results to research participants

Should the research participant be able to receive information about their
individual genome sequence?

Considerations. Dr Watson requested that he receive information

ahout #ll data generated from this research project, Generally, patients

Management. Because Dr Watson is knowledgeable shout and
familiar enough with the current iterature in genetics to assess
research findings and to make an informed decision about what risk
information he does and does not want to receive, his right to redact
information was respected. Decisions about redactions were made o
prioni and the problems associated with future findings, 5 well as
general concems about receiving specific genetic information, were
discussed with 3 genetic counsellor, Dr Watson requested that all gene
infarmation about apalipaprotein £ be redacted citing concerns about
the association that has been shown with Alzheimer's disease. These
data were redacted and were not analysed by the research team.
Again, this 2pprozch is not generalizable and may not be approprizte
for ather research participants.

Data relesse and dataflow

Should the participant's genome sequence be publicly released?
Considerations. There is great scientific interest in accessing and
studying the data generated from this project. To maximize scientific
and clinical use, public data release is strongly encouraged in genomic
research, Dr Watsan is personally committed to a policy of apen
access to DNA data However, because DNA is 2 unique identifier,
there are privacy risks associated with data sharing, Because this
project was publicly announced and Dr Watson was individually
identified, there was concem about his privacy interests and the
potential harm that could result from the misuse of his genetic
information.

Management. An individual can waive their right to privacy and share
personal information with athers. Dr Watson decided to share his
personal genome by releasing it into a publicly accessible scientific
datahase. The privacyrisks associated with public data broadcast were
explzined

What if any, obligations are owed to third-party relatives?




PEROPECTIVES

SCIENCE AND SOCIETY

Research ethics and the challenge of
Whole-genome sequerncing

Amy L. McGuire, Timothy Caulfield and Mildredt K. Cho

Abstract | The recent completion of the first twao individual whole-genome
sequences s a research milestone. As personal genome research advances,
investigators and international research bodies must ensure ethical research
conduct. We dentify three major ethical considerations that have been implicated ¢
inwhole-genome research: the return of research results to participants; the
abligations, i any, that e owed! to partiipants relatves; and the future use of
samples and data taken for whole-genome sequencing. Although the sstes are
not new, we discuss their implications for personal genamics and provide
recommendations for appropriate management n the context of research
involving indivicual whole-genome sequencing.

We propase specific recommendations for
each ofthese ethically controversialisues
which can be used to guide resarch practice
and stimulte policy evelopment (30K,

Reporting back research results

When James Watson tecelved a miniature
hard drive with his ntire genome sequence,
s enone than a mere symbolic gesture
Although Watson s scientist with an
individual and academic connection fo the
persanal genome fnfiaive, af thet moment
feviaslso areseach participant recelving
the rav dat froma lmquegenemJeseanh
project.

Much has been writen on when and
how research participants should ecefve
geneticresearch result™" Knoppers and
colleagues suggestthatthe scope f he
dutyo disclose i vary depending on ‘the
type ofstudy,the clinical significance and
reliablity ofthe information, and whether
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The Future of Personal Genomics

Amy L McGuire," Mildred K, Cho.2Sean £, McGuire * Timathy Cauffield®

31 May 2007, James Watson was

handed a miniature hard drive con-

faining his personal genome sequence,
which was subssquendy up‘t‘mdcd onto pub-
lily acoessible databases. Craig Venter's per-
sonal genome was published a few months
later (). These projects represent research
milestones, They also present an opportinity
fo examine the d clini
implications of personal genomics,

Excitement over these projects has been

ethical, social, a

tremendous. Many are willing to pay a hefly
price to be next. Scientists predict that within
3 years DNA sequencing technologi

affordable enough that personal genomics will
be integrated into routine clinical care ()
Companies are responding by offering their
services for ancestry tracing, forensics, -
tional advice, reproductive assisiance, and
even social networking. 1t will not be long
before companies are able to offer a “Face-
book-like service centered around our ge-
nomes” (3). The medical community needs to
consider the ways in which routine generation
of this information wil affect our health sys-

about recent genomewide association studies
that report an association between coranary
heart disease and a common variant on chro-
mosome Y, the actual risk of heart diseese
was only increased from 1% to 1.6% in
homozygotes (5, 6],

These studies are invaluable for under-
standing disease pathogenesis, but the pres-
ent utily of this information for making
treatment decisions is limited. Just because
an association between genetlc variation and
disease is satistica
mean that it is
Moreover, simply knowing genetic risks and

significant does not
1

[ly meaningful (7).

disease predispositions may not lead to bet-
ter health decisions (). For some, it might
lead to fatalism and reduced compliance
with healthy choices. Asa result, many clini-
cians are “not atall enthusiastic about rush-
ing out fo test people in the clinic” for these
genes (7). Although the scientific value of
genornic research has been enormous, these
emerging technologies have only had mar-
ginal impact on health care to date, atleast a
the population level ().

Routine generatian of whole-genome sequences
will pose many health system challenges.

States) where there is limited access o
basic health-care services for many. Should
private health insurance companies and
public health systems pay for DNA se-
quencing, genctic analysis, counseling, and
follow-up clinical care? {12). Will physi-
clans be reimbursed for the additional time
spent educating patients about the signifi-
cance of genetic risk information? Payers
will likely decline coverage for genomic
festing and counseling untl it can be associ-
ated with improved patient outcomes and
quality of care (13).

The potential clinical application of
genomic infommation is great, as exemplified
by the recent U5, Food and Drug Admini-
siration approval ofa labe! change for warfarin
fo include information on how genetic varias
fions may affect drug responsg (14). However,
successful inegration of petsonal genomics
into routing clinical care will require cleat
standards, multidisciplinary collaboration, and
L';L[‘L‘fu] consideration of the ethical, social, and
clinical implicatons.

screncemag.org on September 21, 2007
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Invention
Of the
Year

Your genome used to

be a closed book. Now

a simple, affordable test
can shed new lighton
everything from your
intelligence to your
biggest health risks.
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What Your Gene Test Can Tell You
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Direct-to-Consumer
Genetic Testing: Is It the
Jedicine?

Amy L McGuire
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FACEBOOK .
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GENETIC INFORMATION
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ETHAL GENES” ARE NOW A
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Online survey: Facebook.com users (2008)

B General curiosity

W See if specific disease runs
infamily or is genetic

B Learn about genetic make-
up without going through
doctor

Reasons for use




70
60
50

40
M Did use

¥ Would use

B Wouldn't use

30

20

10

PGT result considered medical diagnosis

B Discussed results with physician
(of those who have used PGT)

B Would ask physician for help
interpreting results (of those
who would use PGT)

B Physicians have professional
obligation to help individual
understand results

Professional Obligations




AnUnweloome Side Effctof Diect:o- Comsumer

Personal Genome Tsting
Raidng the Mecical Commons

Amy L N, 1, P

Wl ke, D PhD

T15 NOW POSSIBLE FOR INDIVIDUALS TO LEARN ABOUT
e genetic suscepebiity todozens of common and
complex disorders, such as coromary atey disase
dabetes, obesily, prosae caneer, o A i
ease, Without ever seing a physican, Direco-consuer
petsonal genome teting companies hape o emparver
consumers o take contrl of ther healh by providing
tloved assssments of genetc ik based on reported
psociaons bebween genomic varaton nd suscepelity
o et
Seseal states it or frbid this practic s  violton

se patents ccordngly. Physicans e o ceustomed o
tlkng with pa bt e ormtionichsed
the et orthrugh other media s AL hesme i,
primarycarephysicins haveinied tinewith ptents, e
many competing demands, andare poarly rembuse o
e spent counseling ptints about preventve cae, P
tent concems about direct-o-constmer et restls ave
the potential o exacerbate these problems an st al-
teady it healh care resourees

Raiding the Medical Commons

The chince value, i any, of mostcivecto-constmer per-
sonal genome tests remlns unproven, A sattcly sig
niicant assocaton between a paricula genomic variat
and a disease does not necessarly mean that he presence

2008 American Medical Assoctation. ANl rights reserved.

(Repinted) JAMA December 10, 20083l 300 o 22 2669

Healthcare Ethics

SCIENCE AND REGULATION

Regulating Direct-to-Consumer
Personal Genome Testing

Py L MeGuire,* Barbarm J. Evans,Timathy Cautfeld Wyte Burke

irect-to-consumer (DTC) personal
ngmnr (e claim fo provide con-
mers aeeess o information abaut
thelr genetic ancestry, susceptibility to
it SLCh B excessive earwax, carrier st
tus for diseases like cystic Bbrosi, ability
to metabolize drugs ke stating, and likel-
hood of developing discases such e cancer,
Aleheimers disease and diabetes—all inone
test, for a fow bundred dollars, end without
involvement of  healfcare professiongl,
Proponcnts of such tests tout he power of
making such information easily available,
while crites worry sbout consumer safety
and harm that could result from wnreliable
tests, excessive clams about the meaning of
tests o the benefts of belng ested,and -
interpretation of testresuls (1, 7). The U8,
Government Accountability Officz (GAD)
reised concerns (3, 4), end the US. Federa
Trade Commission (FTC) warned consum-
ers o nterpret a-home genetc tests with “a

U5, Federal Regulation
Laboratories that provide clincal {estng ser
yices n the United States—such s diagnose
teor genetetesting—are regulated under the
Clinical Laboratory mprovement Amend-
menis of 1988 (CLIA) (). The CLIA regu-
Lations address the quality of ¢b estng ser-
vioes, or exarmple, by ensuring thatlabora-
fores are properly staffod and follow proper
procedures. The genetictest ks that labora-
fories purchase from medical device many-
facturers reoeive acd tional regulaton by the
S, Food and Drug Adminisuation (FDA) a5
invito diagnostc deviees (9). Howese, i a
I develops a est nvhouse [lab-developed
test (LDT)], a5 opposed to purchasing the
anufachuer, thetest ay
escape FDA oversight. A lab cannot sell is
LDTs forusebyother aboratories butcanuse
them isef to provide esting

fes frm 4 device

Inernational conperaton and postmarkef
regulation are needed for I nemet-Dased
diect-to-consumer genome st

Clearance process. The S10(K) clearance pro-
cess does not necessarly require cinical i
als bt dogs require premarket research to
support the device' risk classfication and to
validate ny anelyticalor linical claims that
the sponsor plans fo make aboutthe device.
[ither way, some data-drven external regue
Iaory review is equired before  test can be
s0ld for commercial use

Regulating DIC Tests

DITC genetic tests may escape premar-
ket review by FDA under a business model
inwhich constmers send their sarmples to
8 CLIA-certfied lab that performs testing
wsing itsown LDTs. I response to this core
cern, FDA recently sent letiers to muliple
companies imvolved in DTC festing (12),
signaling i intent {0 assert urisdiction ver

services 0 the public. Many
LTS arguably fall within the

No one regulatory strategy will be

Law/Policy

sciencemag. org on Octolber 7, 2010
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Data Sharing

|Ij':|- :|I.|II|| genome.gov

ifinig
i i+ Il National Human Genome Research Institute
Policy for Sharing of Data Obtained in NIH Supported or Conducted Genome-Wide Association Studies (GWAS)

Notice Number: NOT-0D-07-088

Key Dates
Release Date: August 28, 2007
Effective Date: January 25, 2008

Other Relevant Notices

+ November 16, 2007 - See Notice (NOT-OD-08-013) Implementation Guidance and Instructions for Applicants.

o QOctober 20, 2006 (NOT-0D-07-013) - NIH Town Hall Meeting on the Proposed Policy for Sharing of Data Obtained in NIH Supported or Conducted Genome-Wide Association Studies (GWAS).

+ QOctober 20, 2006 (NOT-0D-07-012) - Extended Comment Period for the Proposed Policy for Sharing of Data Obtained in NIH Supported or Conducted Genome-Wide Association Studies
(GWAS).

+ August 30,2006 (NOT-OD-06-094) - Request for Information (RFI): Proposed Policy for Sharing of Data obtained in NIH supported or conducted Genome-Wide Association Studies (GWAS).

+ May 15, 2006 (NOT-OD-06-071) - Notice to Applicants for NIH Genome-Wide Association Studies.

Issued by

National Insitutes of Health (NIH) (htfp:/www.nih.gov)
l Sequendng J The Wellcome Trust Report:
Sharing Data From Large-Scale Biological Research Projects - 2003: A System of Tripartite

Responsibility




POLICYFORUM

GENETICS

No Longer De-ldentified

Ayl McOuire' and Richard A. Gibbs®
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Because individuals vary in
their privacy-utility
judgments “we recommend
a stratified consent process
in which all subjects who
participate in future
genomic sequencing
studies are fully informed
about how their DNA data
may be broadcast and have
the authority to decide with
whom they want their data
shared.”
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Policy Concerns

I.S. Kohane and R.B. Altman. Health Information Altruists — A Potentially Critical
Resource. NEJM (2005).



Randomized Trial of Consent for Data Sharing
RO1 HG004333 (2007-2011)




Planning for the Future of ELSI

NHGRI ELSI Assessment Panel (EAP) Report (May 2008); Green ED, Guyer MS, NHGRI, Charting a
course for genomic medicine from base pairs to bedside, Nature 470: 204-13 (2011)
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