Ethical, Legal & Social Issues in Human
Genetics




Why “ethics” or “social impacts” in genetics?

What is the meaning of genetic exceptionalism?



Questions

*How does personal genetic information affect an individual and society's perceptions of that
individual?

*How does genomic information affect members of minority communities?

*Do healthcare personnel properly counsel parents about the risks and limitations of newer
genetic technologies?

*How do we prepare the public to make informed choices?

*How do we as a society balance current scientific limitations and social risk with long-term
benefits?

*Who owns and controls genetic information and how will it be used?
*Should testing be performed when no treatment is available?

*Should parents have the right to have their minor children tested for adult-onset diseases?



Modern Concepts of “Genomic” Risk & Susceptibility

2000 |+ Human Genome Project complete initial draft of entire human genome

2004 1. |nternational HapMap Project released genome-wide database cataloging
common genetic variation within and across individuals and populations

* I|dentification of complex (i.e., non-Mendelian) disease causing variants

* Genetic influences on complex diseases are attributable to common
genetic variants (>5% of population)

* Variants represent “risk factors” or “susceptibility variants” versus
deterministic variants

2005 |, With technological advances, first genome-wide association study published:

e Klein, R.J., et al., Complement factor H polymorphism in age-related macular
degeneration. Science, 2005

2009 |+ Over 400 GWAS published identifying over
150 risk variants for more than 60 common

diseases and traits



Classic Genetics vs. Genomics

Single gene, Mendelian inheritance
*Genotype-phenotype relationship is well understood

*Genetic test has (usually) clear clinical utility
* CLIA-approved clinical testing available with result report

*Carrier testing (CF, Tay-Sachs, errors of inborn metabolism)
*Diagnostic testing (Fragile X, neurofibromatosis)
*Predictive testing (BRCA1/2, Huntington’ s)

Whole-genome/whole exome approaches
*SNP testing or high-throughput sequencing

eLarge amount of information
* (includes known disease causing genes + all others)
* Gene x Environ interactions, tests now only indicate small changes in risk

*Early utility: “Solving” rare genetic diseases, diagnosing recessive conditions by testing entire
families, gene discovery

*Bottleneck: Interpretation of the genomic data



Growth of Genetic Tests

OPINION

Which way for genetic-test regulation?

Although largely unregulated, genetic tests are increasingly used to diagnose conditions, map ancestry or predict
disease risk. In the first of two related pieces, Arthur L. Beaudet advocates the US Food and Drug Administration
banning direct-to-consumer medical tests but leaving the analysis of clinical diagnostics to specialists. In the

second, Gail Javitt argues that the agency should implement a regulatory framework for all health-related tests.

GROWTH OF GENETIC TESTS
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Why Ethics in Genetics?

Uniqueness of Genetic Information...(?)

*ldentifying: Genetic information is identifying not only on an individual level but a familial (and parentage) level as
well.

*Ubiquitous: Identity and genetic status can be gathered from a small amount of material and is permanent rather
than transitory information.

*Longevity: Genetic samples and data can be kept for indeterminate periods of time.
*Predictive: Can be diagnostic, predictive, or provide risk information.

*Individual and familial nature: Most genetic information flows between generations. These implications may
extend beyond the family to larger groups of closely linked people with common ancestry, for example, indigenous,
ethnic or ethno-religious communities.

*Shared Information: Genetic information as shared information affects who may be regarded as the 'patient’
since it may be the individual as well as the family. This raises unique challenges for individual autonomy and consent as
well as the duty to warn and the right not to know.

*Informational risks: Genetic information may put individuals, families and communities at risk of discrimination
and stigmatization.

*Symbolic meaning: Genetic information tends to be regarded as particularly symbolic in part due to its social
perception as a human blueprint representing the essence of life.

http://www.law.utoronto.ca/healthlaw/ARCTIC/info features.html



http://www.law.utoronto.ca/healthlaw/ARCTIC/info_features.html

Genetic Exceptionalism

Genetic Exceptionalism vs. Sensitive (Medical) Information

» Belief that genetic data require a greater degree of protection than other medical or
personal data because of their unique special nature.

* Arguments against suggest that other non genetic information have similar qualities,

although perhaps less amplified.

Genetic Information:
Special or Not? Responses From Focus Groups With
Members of a Health Maintenance Organization

Brenda Diergaarde,' Deborah J. Bowen,"* Evette J. Ludman,? Julie O. Culver,'
Nancy Press,* and Wylie Burke®
"Division of Public Health Sciences, Fred Hutchinson Cancer Research Center, Seattle, Washington
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“Key findings included the theme
that genetic information was much
like other medical information and
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Genetic information is used increasingly in health care. Some
experts have argued that genetic information is qualitatively
different from other medical information and, therefore,
raises unigue social dssues. This view, called “genetic
exceptionalism,” has imporantly influenced recent policy
efforts. Others have argued that genetic information is like
other medical information and that treating it differently may
actually result in unintended disparities. Litle is known
about how the general public views genetic information. To
identify opinions about implications of genetic and other
medical information among the general population, we
conducted a seres of focus groups in Seale, WA,
Participants were women and men between ages 18 and
74, living within 30 miles of Seattle and members of the
Group Health Cooperative., A structured discussion guide
was used o ensure coverage of all predetermined topics,
Sessions lasted approximately 2 hry were audio taped and

mranscribed. The transcripts formed the basis of the current
analysis. Key findings included the theme that genetic
information was much like other medical information and
that all sensitive medical information should be well
protected. Personal choice (Le., the right to choose whether
w know health nsk information and o control who else
knows) was reported to be of crucial importance. Partici-
pants had an understanding of the tensions involved in
protecting privacy versus sharing medical information to
help another person. These data may guide future research
and policy concerning the use and protection of medical
information, including genetic information.

D 2007 Wiley-Liss, Inc.

Key words: genetic information; privacy; policy; qualita-
tive research

that all sensitive medical information
should be well protected.”

Diergaarde et al., 2007, American Journal of
Medical Genetics

While genetic information may not be
exceptional, the emotional experience
around genetic privacy may be different.



ELSI Program and Human Genome
Project



“ELSI” Program & Human Genome Project
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What is ELSI?

* U.S. DOE and NIH devote 3-5% of their annual Human Genome Project

budgets toward “ethical, legal and social issues (ELSI)” surrounding the
availability of genetic information

* This represents the worlds largest bioethics program

The Idea

* Genomics has presented new and complex ethical and policy issues for
individuals and society

* Programs that identify and address these implications an integral part of
the U.S. HGP since its inception

* These have resulted in a body of work that promotes education and helps
guide the conduct of genetic research and the development of related
medical and public policies



ELSI, NHGRI & HGP
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Ethical, Legal & Social Considerations of Genomics

* Genetic discrimination

* Direct-to-consumer Genetic testing
* Predictive testing in children

* Duty to contact

* Access

* Health disparities

* Race and Genetics



ELSI Issues

e Fairness in the use of genetic information

* Privacy and confidentiality™*

* Psychological/behavioral impact

e Stigmatization, and discrimination*

* Reproductive issues™ & Forensics

 Clinical issues (regulation*, education of providers)

* Uncertainties (as related to susceptibilities to complex conditions)

* Conceptual and philosophical implications (human responsibility, free
will vs. genetic determinism)

e Health and environmental issues concerning genetically modified foods

 Commercialization of products including property rights (patents,
copyrights, and trade secrets)



Classic Paper

Am. . Hum, Genet, 54:121-128, 1994

Human Genome Research and the
Public Interest: Progress Notes from
an American Science Policy
Experiment

. HUNMAN

Eric T. Juengst ERGENETICS
BEDUCATION

Ethical, Legal and Social Implications Branch, Mational Center for Human Genome
Research, Bethesda, MD

Summary

This essay reviews the efforts of the U.S. Human Genome Project to anticipate and address the ethical, legal, and
social implications of new advances in human genetics. Since 1990, approximately $10 million has been awarded
by the National Institutes of Health and the Department of Energy, in support of 65 research, education, and
public discussion projects. These projects address four major areas of need: (1) the need for both client-centered
assessments of new genetic services and for improved knowledge of the psychosocial and ethnocultural factors
that shape clients’ clinical genetic experiences; (2) the need for clear professional policies regarding human-
subject research, clinical practice standards, and public health goals in human genetics; (3) the need for social
policy protection against unfair access to and use of personal genetic information; and (4) the need for improved
public and professional understanding and discussion of these issues. The Human Genome Project’s goal is to
have defined, by 1995, policy options and programs capable of addressing these needs.



Some of the ‘Biggies’

= Privacy and consent

- Data sharing and non-discrimination

- Incidental findings



Privacy
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Privacy

« “Addresses the question of who has access to personal information
and under what conditions. Privacy is concerned with the collection,

storage, and use of personal information...” (Nass, Levit & Gostin,
2009)

* “Defined in terms of a person having control over the extent, timing,
and circumstances of sharing oneself (physically, behaviorally, or
intellectually) with others.” (Plaza & Fischbach)



Value of Privacy

* Privacy as basic human right

* Valuable because promotes other values
* Personal autonomy (the ability to make personal decisions)
* Individuality
* Respect
* Dignity and worth as human beings



Access & “Right” to Genetic Testing

Clinical utility vs. personal utility
— Will the test result change medical management?
* Treatment, therapy, prevention
— Will the result be used for “personal knowledge”?

* Cultivate sense of control and understanding

— Do patients have a right to their genetic information? /ssues of
autonomy and privacy?

— Health disparities and access: Insurance vs. self-pay (“medical
necessity”)



Privacy Ethical Issues

Consideration of the whole family vs. a single patient

Right to know vs. rights of relatives to not know
» Testing can reveal non-paternity, consanguinity

e Can reveal ancestry, heritage personal/family identity

Need participation of multiple family members for interpretation



The Internet, Data Sharing, and Privacy

« Study using whole genome sequencing for diagnosis

« Case: 14-Year-Old Female Patient’s Blog

Home  AboutMe  About My Book: “Through My Eyes”  Aboutthe Genome Study

About the Genome Study

As most of my close friends probably know, | am in a study at Scripps to get my entire
genome mapped. A litfle cool fact: | will be one of the first people in San Diego to get my

“As most of my close friends probably know, I am in a
study...to get my entire genome mapped. ..~

Patient knowledge and understanding (not to mention false hope issues...)



Impacts on Communities
Ehe New Jork Times

Indian Tribe Wins Fight to Limit Research of Its DNA

Edmond Thousl, SE, who can diimb e sight miles to the rim of the Grand Canyon In theee hows. More Phocs »

Ty AMY HARMON

SUPAL Ariz. — Seven years ago, the Havasupa: Indians, whe live amid the tarquoise K3 RECOMMEND
waterfalls and red cliffs miles deep in the Grand Canyon, issued 2 “banishment

order” to keep Arizona State University emplovees from setting foot on their W TWITIER
raservation — an ancient punishment for what they ragarded as a genatic-era [ UNKEDIN

betrayal @ COMMENTS



Informed Consent Ethical Issues

* Informed consent process for clinical genetic testing
» Typical genetics consultation: 60-90 minutes

* Includes discussion of test specifications, implications of
positive result, negative result, possibility of “variant of
uncertain significance”

* Genetic counselors, physicians, specialists, staffing
* Once you get a result, it can’t be un-known...



Genetic Discrimination
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Non-Discrimination

PRESIDENT CLINTON
BANNING GENETIC DISCRIMINATION IN THE FEDERAL WORKPLACE
February 8, 2000

GINA, 2008



‘CalGINA’

* Federal GINA provides limited non-discrimination protection in
the areas of employment and health insurance

* CalGINA extends non-discrimination protection to additional
areas

Receipt of emergency medical services and care;
Interests in real property, including sales and rentals (fair housing);

Receipt of services, access to facilities, accommodations, and privileges “in all business
establishments of every kind whatsoever”;

Distribution of alcoholic club licenses;

Provision of financial assistance for purchase or construction of housing (mortgage-
lending); and

Participation of any state-funded or state-administered activity or programs.



Incidental Findings and Return of Results

——— —— e




Incidental Findings

Managing
Incidental
Findings in
Human Subjects
Research:
Analysis and
Recommendations

Susan M. Wolf

Frances P. Lawrens,

Charles A. Nelson,

Jeffrey P. Kahn, Mildred K. Cho,
Ellen Wright Clayton,

Joel G. Fletcher,

Michael K. Georgieff,

Wolf et al., 2008, Journal of Law, Medicine & Ethics

esearchers, insttutional review boards (TR Rz},
panicipants in boman subjems research, and
bexir families face an imporiant but largely
oeglected problem — how should incdenial Gnd-
ings {[Fs) be managed in buman subjects ressarch. If
researchers unexpectedly stumble wpon information
of potential health or reproducive Sgnificance, should
they sk expen evaluation, contact the participant’s
physician, tell the research participant, or respond
with some combination? Whaa should consent forms
and the entire consem process: sy aboot how [Fs will
be handled in reseapch? What shoold [RBs reguire?
An IF is a inding conceming an individual research
paricipant that bas powential healih or reproduocive
imporance and is dscovered in the course of condoot-
ing research hm ix beyond the aims of the stndy. This
means thar 1Fs may he on vanables oot directly onder
suady and may not be anticipaved in the ressarch pro-
tocol Examples inchude-

= an IF on a geoomic microarray Suggesting a
genetic or chromosomal variant of potential clini-
cal imponanees beyond the varianis or geootype-
phenotype assocations direcly under stody,

= an IF of m=sarmihsed paternity or paremage ina
genetic family stody,

= anunewperted mass or aneurysmn visnalived io the
course of structural magnetic resonance imaging
{MRI) of the brain, and

= an onexpectsd mass at the base of the lung
dizcoverad inm compuied tomography (CT)

colonography.

A finding concerning
an individual
participant that has
potential health
Importance and is
discovered in the
course of conducting
research but is
beyond the aims of
the study.
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Genomic Medicine vs. Research

Since so many genetic conditions are rare, a “clinical” genetic test
takes time to emerge from research

Patients/families with rare, poorly understood diseases are often
willing research participants

What genetic information goes back to participants?

e Requires a well thought-out informed consent process with clear
expectations



Based on the Discussion Paper;
"Ethical Issues in International Collaborative Research on the Human
Genome: The HGP and the HGDP" Bartha Maria Knoppers, LL.D., Member HUGO-ELSI Committee; Marie Hirtle, LL.M. and Sébastien

Lormeau, B.Sc., 1995.

The HGP, the HGDP, and other genetic research have given rise to a number
of concerns:

* Fear that genome research could lead to discrimination against and
stigmatization of individuals and populations and be misused to promote
racism;

* Loss of access to discoveries for research purposes, especially through
patenting and commercialization;

e Reduction of human beings to their DNA sequences and attribution of
social and other human problems to genetic causes;

e Lack of respect for the values, traditions, and integrity of populations,
families, and individuals;

e Inadequate engagement of the scientific community with the public in the
planning and conduct of genetic research.



The HUGO-ELSI Committee has based its recommendations on the
following four principles:

e Recognition that the human genome is part of the common heritage
of humanity

e Adherence to international norms of human rights;

e Respect for the values, traditions, culture, and integrity of
participants; and

e Acceptance and upholding of human dignity and freedom.



Discussion

“Food for Thought” Questions
*Who owns and controls genetic information and how will it be used?

*How does personal genetic information affect an individual and society's perceptions of that
individual?

*How does genomic information affect members of minority communities?

*Do healthcare personnel properly counsel parents about the risks and limitations of newer genetic
technologies?

*How do we prepare the public to make informed choices?

*How do we as a society balance current scientific limitations and social risk with long-term
benefits?

*Should testing be performed when no treatment is available?

*Should parents have the right to have their minor children tested for adult-onset diseases?



