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Project Summary

“Personalized genomic medicine” (PGM) is being promoted as a “new paradigm for health care™ and a major
goal for translational genomic research (TGR). In addition to overcoming TGR’s remaining scientific hurdles,
achieving that goal will involve addressing a number of ethical, legal, and social challenges. Some of those
challenges reflect the ways that different social policies and health care economies will complicate TGR's
ability to realize PGM as a viable health care paradigm. But other challenges might emerge from the goal
itself, depending upon how PGM is interpreted by those who shape it as a social practice. This project explores
this suggestion by documenting how PGM and its most attractive virtues are interpreted by those invelved in
defining them for TGR and society, and the challenges and choices they are encountering in the process.

PGM is a goal that unites a wide array of biomedical initiatives, from medical sequencing, gene expression,
and pharmacogenomics research to public health, clinical, and commercial services. Its promissory virtues are
precision diagnosis and risk prediction, individualized therapy, prevention, health promotion, and patient
empowerment. Different proponents of PGM interpret and rank these promises differently, with different
implications for the realization of PGM as a health care paradigm. We focus on four sets of interpreters that
will have particularly important roles in shaping the way PGM emerges as a social practice: (1) the scientists,
research sponsors, companies, and policy crganizations that promote PGM as a biomedical paradigm; (2) the
journals, public review bodies and educational institutions that mediate the implementation ¢f this paradigm; {3)
the health care institutions and professionals that pioneer the paradigm by providing PGM services in practice;
(4) the patient-based organizations that increasingly help shape its public reception. Our empirical studies of
the views of these social co-producers of PGM will then be used to generate an analytic map of their different
visions, designed to draw out their ethical, legal, and social implications for TGR and health policy. The
“translational pipeline” of genomic research will have many branches towards its distal end. This project is
designed to anticipate the directional choices that these branches will require, so that the PGM that TGR finally
delivers into the complicated plumbing of our society is as clean and safe as possible.

Project Description Page 7
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A major goal of genomic research is to develop health care tools that can achieve more precise diagnoses and
risk predictions, individualized therapy, prevention, health promotion, and greater patient empowerment. The
proponents of these advances call their goal “personalized genomic medicine.” But many different parties are
involved in shaping this vision for health care, and their different interpretations of its virtues carry different
ethical, social, and legal implications. The purpose of this project is to study how some of the most influential
parties who are promoting, implementing, providing, and using “personalized genomic medicine” understand its
promises and potential pitfalls. This understanding will allow us to define the policy choices that lie ahead for
researchers, health care providers, and the public as translational genomic research moves closer to its goal.
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Resources

Laboratory:
N/A

Clinical:
N/A

Animal:
N/A

Computer:

All investigators and research assistants will use computers that are attached to the CWRU network for
Internet and e-mail purposes. High-speed network printers will be available. All CWRU faculty and staff have
access to the latest software at no charge—e.g., Microsoft Office, Adobe Acrobat, etc.

Office:

The project will be based in the Department of Bioethics at the CWRU School of Medicine. The Department
has over 7,000 square feet of office/library/conference room space. Since many of the investigators are
members of the Department, they already have offices. Additicnal space will be available to house research
assistants.

Other:
N/A

Major Equipment: N/A

Facilities Page 9



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

Budget Justification:

Perscnnel:

EFFORT
Dr. Juengst (Co-Principal Investigator and funding for all years) is Professor of Bioethics and

Director of the Center for Genetic Research Ethics and Law in the School of Medicine at Case Western
Reserve University. Dr. Juengst will co-direct the proposed project with Drs. Jennifer Fishman and Richard
Settersten. Dr. Juengst will be responsible for the overall coordination of the grant and all personnel on site. He
will take primary leadership for the Specific Aim 5, which is focused on the ethical, legal and social implications
anticipated by architects of personalized genomic medicine. These analyses will build directly on the findings
from the extensive empirical work that will be conducted for the first four aims, in which he will also participate.

Robert Binstock, Ph.D. (Co—lnvestigator,lEFFORT |and funding for all years) is Professor of Aging,
Health, and Society in the School of Medicine at Case. As a public policy expert, Dr. Binstock will work
contribute to the empirical research and work closely with Dr. Juengst to address the ethical, legal and social
implications anticipated by architects of personalized genomic medicine. They will describe and analyze the
results of our empirical findings, as well as the published works and presentations of scientists, bioethicists,
and policy makers to better contextualize the field of PGM. As a team member, Dr. Binstock will regularly
attend all project meetings as an active collaborator on the ongoing empirical research.

Michelle McGowan, Ph.D. {Co-Investigator,[EFFORT | and funding for all years). Dr. McGowan is
Assistant Professor of Bioethics in the School of Medicine at Case. Dr. McGowan will work closely with the
three co-Pls on the data collection and analyses for the empirical prejects associated with Aims 1 through 4.
With Dr. Fishman, she will have primary responsibility for data collection and analyses for Aim 4. For Aim 3,
she will also conduct the observational field work at the Cleveland Clinic. As a womens' studies scholar, Dr.
McGowan will alse serve as an impertant colleague in the discussion of the ethical, legal and social
implications of perscnalized medicine discussed in Aim 5.

Marcie Lambrix, M.A. {Project Managet, EFFORT and funding for all years}. Ms. Lambrix, a doctoral
candidate in Sociology at Case, will be responsible Tor the daily management of the empirical studies
conducted for Aims 1 through 4, including all administrative tasks related to Case Western Reserve
University’s Institutional Review Board, the recruitment of project participants, the development, dissemination
and collection of interview instruments, and the coordination of data analysis.

Michael Flatt, M.A. (Research Assistant, EFFORT and funding for all years). Mr. Flatt, who is alsc a
doctoral candidate in Sociology at Case, will work closely with the Project Manager in planning and
implementing the research tasks of the team. He will work on developing interview guides for all aims,
interviewing participants, attending scientific and medical conferences, and coding data.

Roselle Pensaran, M.A. (Research Assistant, EFFORT and funding for all years) Ms. Ponsaran will
work closely with the other research staff to ensure that the daily empirical tasks of the project are completed
efficiently. Ms. Ponsaran will play a special role in providing regular updates on new published research and on
newsworthy items in the media that pertain to PGM.

TBA (Research Assistant 2, 6 months effort and funding for all years). This position will help the research staft
to collect data for Aims 1-4 by performing administrative tasks, such as scheduling interview appointments and
making follow-up recruitment calls. The RA will also conduct interviews and code data.

Fringe benefits are calculated at 23.5% tor Year 1 and increased .5% for each year thereafter.

Consultants:

There will be 10 consultants in Year 1. Each consultant will be paid $1,000 and will be responsible forproviding
expert ongoing advice on questions related to the field of personalized medicine. Consultants will be engaged
strategically for assistance with developing the samples of participants for the empirical research associated
with the first four aims, and especially in efforts to oversample minorities and women to ensure our targeted
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enrcliments. Consultants will alsc provide advice on the development and publication of manuscripts, including
reviewing manuscripts when appropriate.
Supplies:
General Research Computer Supplies: $1,000 is requested to cover the costs of audiotapes, batteries,

staticnary, padded envelopes, computer supplies, file folders, pocket file folders, pens, pencils, paper, etc. in
Year 1. This amount is increased 3% per year.

$1,000 is requested in Year 1 to cover the costs of books and journal subscriptions necessary for the project.
This amount is increased 3% per year.

Travel:
Data Collection: $6000 is requested in Year 1 to cover expenses related to attendance at medical conferences

(2 investigators x 2 meetings @ $1,500/meeting). These conferences will be data collection sites as indicated
in Aim 3. This amount is increased 3% per year.

Professional: $8,000 is requested for Year 1 to cover expenses related to attendance at professional meetings
(2 investigators x 2 meetings @ $2,000/meeting). This amount is increased 3% per year.

Funds are requested for biannual meetings of the research team. Once per year, Drs. Fishman and Settersten
will come to Cleveland to meet with the research team. $2,400 is requested in Year 1 to cover the travel costs
{1 trip x 2 persons x $1,200/trip}). This amount is increased 3% per year. There will be another annual meeting
of the research team, rotating locations between Montreal, QC and Corvallis, OR. $8,000 is requested for Year
1 to cover expenses for travel to this meeting (1 trip x 4 persens x $2,000/trip). This amount is increased 3%
per year.

Other Expenses:

Transcription. Tracey Baker, a professional transcriber who works as an independent contractor, will transcribe
the audiotapes from the interviews. The cost will be $2,500 (100 hours x $25/hr) per year in Years 1-3.

Postage: $100 is requested for postage in Year 01. We have increased costs by 3% for subsequent years.

Telephone: $1,000/year is requested to help pay for telephone costs. We have increased costs by 3% in
subsequent years.

Oregon State University Sub-Contract:
EFFORT
Richard Settersten, Ph.D. (Co-PI, and funding requested for all years} is Professor of
Human Development and Family Sciences in the College of Health and Human Sciences at Oregon State
University. Dr. Settersten is an expert on human development, the life course, and social policy. Dr. Settersten
will co-direct the proposed project. Because the empirical research associated with the first four research aims
is s0 extensive and intertwined, Dr. Settersten will share primary leadership with Dr. Fishman on the
responsibilities for Aims 1 through 3, have secondary responsibility on Aim 4, and in analyzing data, presenting
papers, and publishing articles that result from the empirical projects associated with them. Drs. Settersten and
Fishman have a strong track record of joint leadership and collaboration on our research team. They also have
methodological and theoretical skills that are complementary, and synergistic. Drs. Settersten will also be
involved in the final aim {on the ethical, legal and social implications of personalized genomic medicine)
because these culminating analyses will build directly on the results of their extensive empirical research in the
first four aims. No special research assistance is being requested for Dr. Settersten.

Indirect costs are requested each year at the rate 46.2%.
McGill University Sub-Contract
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EFFORT
Jennifer Fishman, Ph.D. (Co-Principal Investigator, and no funding for all years) is Assistant

Professor in the Biomedical Ethics Unit and Department of the Social Studies of Medicine at McGill University
in Canada. Dr. Fishman will co-direct the proposed project. Dr. Fishman will share leadership with Dr.
Settersten on the responsibilities for Aims 1 through 3, and she will share leadership responsibilities with Dr.
McGowan on Aim 4. She will also analyze data, present papers, and lead the publication of articles that result
from the projects associated with Aims 1 through 4.. Drs. Fishman will also be involved in the culminating
projects associated with Aim 5, which build directly on the results of their extensive empirical research in the
first four aims.

TBA Research Assistant (50% effort and funding for all years). This position will report to Dr. Fishman and will
be responsible for assisting the team with interviewing participants and coding data. No fringe benelfits are
charged as this is a graduate student position.

Supplies: $2,400 is requested in Year 1 to cover the cost of a computer and printer for the graduate assistant
as well as research supplies. $300 per year is requested in Years 2-4 to cover the cost of research supplies.

$600 is requested in Year 1 to cover the cost of copying and telephone calls. This amount is increased 3% per
year.

Indirect costs are requested in each year at the rate of 8%.

Budget Justification Page 43



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

Project Timeline

Year Year 2 Year 3
Task [ 1] 2] 3] 4] sf &] 7] & o[ 10] 1] 120 13] 14] 15[ 18] 17] 18] 19] 20] 21] 22 23] 24] 25] 26] 27] 28] 29] 30[ 31] 32] 33[ 34] 35] 36} 37
SPECIFIC AIM 1
Interviews With NLH-unded

stient'sts

[nterviews with Tanslatonal
o mpany st entisis

Interviews with funders of PGM

Ttevews with PMC
moen bens

Empirical Data Ana ysis
Ma nuscrip: preparation
Interviews with editor al board

SPECIFIC AIM 2
INErveEws wihl P M
tea chens
Interviews with PMC montors
Empirical Data Ana ysis

Ma nuscrip: Preparation

SPECIFIC AlM 3
[nterviews with eaders of
academ'¢ health centers
Participant observaion at
Cleveland Clinic
Interviews with private

Part'cipant Obsenyaion at
Sceniific Meetings

Empirical Data Ana ysis

Manuscrip: Preparation
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Project Timeline
Year Year 2 Year 3
Task [ 1] 2] 3] 4] s| s 7] 8 9of 10| | 120 13 14| 15| 16| 17] 18] 19] 20} 21] 22| 23| 24] 25] 26] 27| 28] 29] 30| 31| 32] 33[ 34] 35| 36} 37

SPECIFICAIM 4
[nterviews with patient advocacy
arganizarions
Empirica | Data Ana ysis

Ma nuseript Preparation

SPECIFICAIM 5

PGM & ELSI literature ana ysis

Compare L analys's wh Aims
184 emprcalresults

Compare lit. analysis with
Aims 2 & 3 empirical
results

Ma nuscript Preparation
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Program Director/Principal Investigator (Last, First, Middle): Fishman, Jennifer, Renee

PERSONNEL:

% Effort

Jennifer Fishman, PhD (Co-Principal Investigator, Dr. Fishman will provide major leadership on
all phases of the empirical projects assocciated with Aims 1 through 4. She will work closely with the research
team and direct the staff in their data collection efforts and be primarily responsible for the data analysis of
Aims 1 through 4. Together with Dr, Settersten, Dr. Fishman will continue to cversee interviewing and field
work, the development of interview guides, the coding and analysis data, and the presentation and publication
of research papers from the project,

Because the bulk of the infrastructure, including research staff, for our angoing project exists at Case
Western Reserve University, Dr. Fishman is only requesting grant support for a Graduate Research Assistant
who will assist the project locally at McGill University.

% Effort

TBA- (Graduate Research Assistant, and funding is requested for years 1-4). This position will
provide support for Dr. Fishman in conducting interviews and fieldwork under Aim 3. In later years, the
research assistant will assist in coding and analyzing interview data.

SUPPLIES:
Non-Recurring Supply Costs:

One laptop computer @ $1600 is requested for use by the research assistant.

One printer @ $500 is requested for use by Dr. Fishman and the research assistant.
Recurring Supply Costs;

General and Computer Supplies: $300 is requested to cover the costs of computer supplies, file folders,
paper, pens, etc. This amount is requested each year of funding.

OTHER EXPENSES:

Copying/Printing: To cover the expense of duplication charges, we have budgeted $300 in Year 01. We
have increased costs by 3% for subsequent years.

Telephone: $300/year is requested to help pay for telephone costs. We have increased costs by 3% in
subsequent years.

FHS 398/2590 (Rev. 11/07} Page Continuation Format Page
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Oregon State University Sub-Contract
Budget Justification

Q,

Co-PI Richar en, Ph.D., is budgeted at ' Effort for academic year salary
support, andlE':':ORT months of summer support, for all four years of the project. As Co-Pl, Dr. Settersten will
provide major Teadership on all phases of the empirical projects associated with Aims 1 through 3, and
secondary leadership roles on Aims 4 and 5. Because the infrastructure, including research staff, for our
ongoing project exists at Case Western Reserve University, Settersten is only requesting salary support as
part of his sub-contract. This is consistent with our current arrangements, which have been highly effective.
Settersten will lead weekly conference calls with Co-Pl Jennifer Fishman and the research team. Settersten
will oversee interviewing and field work, the development of interview guides, the coding and data analysis,
and the presentation and publication of research papers from the project. Thel|” Effert support reflects the
minimum effort necessary to lead these empirical projects and reduces Settersteén’s teaching load each year by
2 courses, which will ensure the necessary time for the project. Salary ig| enge rate is
increased by 2% each year. Fringe rates for academic year suppadacgl* Effort fyaarT1% Ffor [Vear 2, 54% in
Year 3, and” Effort|year 4. Fringe rates for summer support ard * =0 imvear 1, [% BT [Vear 2, [% in
Year 3, and|% Effort |Year 4. Indirect costs are calculated at 46.2% of direct costs.
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PHS 398 Cover Page Supplement

OMB Number: 0925-0001

1. Project Director / Principal Investigator (PD/PI)

Prefix: | | " FirstName: [r i - ]
Middle Name: | |

* Last Name: |,;Um]gst |
Suffix: |r’h = |
* New Investigator? < No [ ]Yes

Degrees: |p}-_ n. |

2. Human Subjects

Clinical Trial?

X No

[ ] No

* Agency-Defined Phase |l Clinical Trial?

[[]Yes
[[]Yes

3. Applicant Organization Contact

Person to be contacted on matters involving this application

Prefix: Mrs . | * First Name: [Hc:-i Ly
Middle Name: |
* Last Name: Linkovich |

Suffix; [ |

* Phone Number: |216—365—4432

Fax Number: [316-368-0829

Email: |_-r_edres@-:aase.edu |
*Titke: [Veneger, Rept Res hochta & 3us Ops
*Btreett:  |10300 Buclid avenue
Street2:
* H .
City: Tl Land ‘
County: Cuvahooa ‘
* State: E: ohin |
Province: |
* CDuntry: Usa: UNITED STATES * Zip / Fostal Cade: 14704

Clinical Trial & HESC

Tracking Number:GRANT10361991
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PHS 398 Cover Page Supplement

4. Human Embryoenic Stem Cells

* Does the proposed project involve human embryonic stem cells? No [:I Yes

If the proposed project invalves human embryonic stem cells, list below the registration number of the
specific cell line(s} from the following list. hitp:f/stemcells.nib.goviregistryfindex.asp. Or, if a specific
stem cell line cannot be referenced at this time, please check the box indicating that cne from the

registry will be used:

Cell Line(s): [ ] specific stem cell line cannot be referenced at this time. One from the registry will be used.
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Specific Aims

What would it mean for society to have genomic research successfully translated into “personalized genomic
medicine” (PGM)? PGM and its cognates (such as “individualized therapy”} are labels that have emerged over
the last twenty years to refer to the promise of using molecular genetic information from patients to develop
more individually effective, predictive, and preventive health care interventions. Realizing this promise has
become a major goal for translational genomic research {TGR), and its manifest virtues have attracted a wide
range of subscribers within biomedicine. It is not yet clear, however, what PGM might look like as a social
practice, since different interpretations of those virtues could take TGR and health care in quite different
directions. As TGR moves towards this goal, it will beceme increasingly urgent to understand these
interpretations and the social policy choices they create. The goal of this project is to help meet that need
by documenting the ways in which the principal stakeholders of PGM interpret its promise, and
extrapolating an analytic map of the ethical and social challenges these interpretations could provoke
in practice. Our preliminary studies have identified four sets of stakeholders with influential roles in shaping
PGM as a social practice: (1) initial “promoters” of PGM as a biomedical goal; (2} “mediators” who validate,
edit, and operationalize PGM as a health care paradigm; (3} “providers” who pioneer the paradigm in
practice; {4) the patient-based organizations that represent the “users” who first experience PGM's practical
effects. Since these stakeholders act simultanecusly and in dialogue with each other, we do not expect their
co-production ¢f PGM to be an entirely linear or sequential process. Nevertheless, the conceptual cascade
between their different roles provides a logic for organizing our research against the following five specific
aims:

Aim 1. To describe how the primary promoters of PGM as a biomedical research goal envision PGM as
a social practice and assess its potential benefits and risks.

The first aim of our project is to analyze the interpretations that genomic scientists and their sponsors and
agents give to PGM, in order to describe how they understand its promises. Although they develop their
interpretations in negotiation with each other and other stakeholders, these are the social actors who promote
PGM as a bicmedical research goal by recruiting other scientists to its banner and soliciting its subsidy from
taxpayers and investors. The cases that the promoters make to their audiences for embracing PGM are
important to understand because they will shape TGR’s scientific priorities, the allocation of research funds,
and the research practices of scientists. To accomplish this aim, we will conduct semi-structured, in-depth
interviews with active TGR scientists and thought leaders, their sponsors in government and the private sector,
and the leadership of their primary advocacy organization, the Personalized Medicine Coalition.

Aim 2. To describe how those who mediate the development and diffusion of new health care practices
interpret PGM and its promise as a health care paradigm.

In order to realize PGM as a social practice, TGR must do more than develop new clinical tocls from basic
research findings. It must also negotiate the acceptance of those tools by biomedicine’s internal gatekeepers
and public monitors, and sell its vision to the medical educators who manage the canon of normative medical
thinking. We call these three kinds of middiemen the “mediators” of PGM'’s progress, since their judgments
about its products will be influential in shaping the suite of tools and services that become the socially
legitimized core of what PGM offers to health care providers. The mediators’ assessments of the benefits
promised by PGM’s promoters are critical in those judgments. To capture these assessments, we will conduct
interviews with representatives from three kinds of mediators relevant to PGM: the journals most relevant to
the scientific self-policing of PGM; the public committees most active in overseeing the emergence of PGM; the
educational programs charged with the responsibility of translating knowledge about PGM 1o health
professionals and medical students. We will be interested in seeing how each of these groups’ interpretations
of the virtues of PGM might influence their judgments about the possibilities of PGM in the clinical setting.

Aim 3. To describe how health care providers both interpret and shape PGM in the clinical setting, and
experience its relative strengths and weaknesses in practice.

The third aim of the project will assess the ways in which health care institutions and clinicians experience
PGM's benefits and challenges in actual practice. Few clinical settings currently offer actual genomic-based
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medicine to patients, but those that do will be instrumental in defining PGM as it moves towards mainstream
practice. In order to anticipate the directions in which these pioneers might take the enterprise, it will be
important to document the experiences of those who are in the vanguard of providing PGM in the clinical
setting, and their perspectives on its promises and pitfalls. We will conduct semi-structured in-depth interviews
with representatives of the leading academic medical programs and private practices that identify themselves
as providers of PGM to achieve this aim. In one these centers (the Cleveland Clinic’s Genomic Medicine
Institute), we will also conduct intensive ethnographic fieldwork, including observations during clinical
appointments, in order to analyze daily practices.

Aim 4. To examine how PGM is being interpreted by patient advocacy organizations and their
members.

Over the last two decades, patient advocacy crganizations have become influential stakeholders in disease-
specific translational research, and those concermned with genetic health problems have been active
constituents in the support of TGR. As the “voice” of the consumers, patients, and beneficiaries at the end of
the translational research pipeline, these groups have a role in shaping the trajectory of TGR to PGM. In many
interpretations, however, PGM is not primarily focused on the rare hereditary conditions that motivate these
groups’ special interest in TGR; rather, it is framed and premoted as helping the general population prevent
and treat common complex diseases. This makes these groups’ perspectives on PGM and its virtues very
important for us to explore in this project. We will interview leaders and members of patient advocacy
crganizations representing a spectrum of genetic health problems about their visions of PGM as a social
practice, and what they understand to be the benefits and risks of a personalized genomic approach to
medicine for individual patients, patient groups, and society.

Aim 5, To develop an analytic map of the ethical challenges and policy choices that different
interpretations of PGM could generate for TGR and health care.

The final aim of our project is to elucidate the ethical, social, and policy implications of the results of our
stakeholder studies, and construct a guide to the choices they will present as TGR approaches its goal. Qur
previous research suggests that examining the interests and concerns of PGM’s promoters, mediators,
providers, and users will allow us to abstract a rich array of potential decision points in the evolution of PGM
and to identify considerations that might be used in their resolution. Achieving this aim will involve an iterative
process of classifying and comparing our qualitative data analyses as they emerge; we will extrapolate from
the taxonomy of the virtues that different co-producers attribute to PGM and the stakeholder interests that
animate them to the ethical and social risks they entail. Since all of PGM's co-producers will still be involved in
negotiating the use of this map from ditferent positions of power, its development will not guarantee that PGM
develops along any particular route — or even whether it will emerge as an ethically acceptable social practice.
Having a clear guide to the issues and options from multiple perspectives can, however, help level the playing
field for those negotiations, and help all the negotiators anticipate the potential challenges in the road(s) ahead.
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Background and Significance

“Personalized Genomic Medicine” is a concept that has emerged in tandem with the human genome research
that is providing its tools — and for which it provides a crucial justification. At the dawn of the Human Genome
Project in 199G, for example, Patricia Baird called for a genetic “paradigm shift” in health care, arguing that:

Rather than ignore the internal genetic component to disease cause, we should evaluate the genetic input
and then attempt to tailor preventive or therapeutic programs to take it into account. We will then be able to
focus our prevention of disease where it will have most effect -- to those who are predisposed, and before
they start down the pathogenic pathway. ...We need to see our own genetic individuality as a potential
origin of disease. We are all different --we are all genetically unique -- which means our risk for disease is
different one from another. Progress depends on realizing this and applying the knowledge to prevention.’

Over the course of the Human Genome Project, its leadership followed suit, by consistently predicting that:

Ultimately, the results of the HGP ... will profoundly alter our appreach to medical care, from treating
disease that is already advanced to a preventative mode focused on identification of individual risk. This
should permit early initiaticn of changes in lifestyle and medical surveillance, preventing individuals from
becoming ill in the first place.?

As genomic research has moved on from the successful completion of the Human Genome Preject into its
“translational” phase over the last decade, "PGM" has become the label for this vision of health care, and
serves as a banner that unites many of biemedicine’s leading research enterprises in their efforts to shape the
future of medicine. Within the federal government, former Department of Health and Human Services
Secretary Michael Leavitt produced reports promoting the vision,** former National Institutes of Health Director
Elias Zerhouni elaborated ambitious “roadmap” initiatives to show biomedical researchers the way,*” the
Center for Disease Control scrambled to find a place for PGM in public health® and the National Institute for
Human Genome Research reframed its mission against this vision’s “grand challenges.™ In the UK in 2003,
health secretary John Reid proclaimed that “we are standing on the threshold of a revolution in health care,” in
which “genetics promises a more personalized, approach to health care, with interventions tailored to each
person's own genetic profile.”® The leaders of academic and commercial biomedical research institutions
followed suit, creating a national wave of new institutes and programs devoted to realizing PGM."" This activity
produced its own advocacy organization in 2004, the Personalized Medicine Coalition. Federal legislation was
introduced in the U.S. in 2006 by Senators Barack Obama and Edward Kennedy to help propel the
movement.'?

At the rhetorical level, there is no mystery about the virtues of this “tectonic shift in medicine”'®: every
exposition of PGM repeats them as a manira, as in this passage from a recent manifeste in the movement’s
new journal, Personalized Medicine:

“Personalized healthcare is envisioned as a comprehensive approach, incorporating gene-biological
information to understand each person’s unique requirements for health maintenance, disease prevention
and therapy tailored to genetic or molecular profiles. In addition, it includes consideration of each
individual's environment, health-related behavior, culture and values. Thus, personalized healthcare
promises to be prediclive, preventive, and pre-emplive, with the potential to transform current healthcare
into a value-based, patient-centric healthcare system™."

Despite all this enthusiasm, moving from the completion of the Human Genome Project to the realization of
PGM has not been an automatic or instantaneous process. In part, the difficulties are scientific. But economic,
regulatory, and political barriers to progress have also slowed translation.’'” The U.S. still lacks a clear
system for ensuring the utility of new genetic tests before they are introduced,’®'® and it is not clear how
“individualized” their complementary therapies can become if they are to be commercially viable.?*#* Despite
the passage of tederal legislation barring genetic discriminaticn in employment, worries about the exclusionary
use of genetic information in life and long-term care insurance persist.?® Even the current US remedies for
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protecting patients’ privacy and the interests of human research subjects have been charged with retarding
TGR’s progress.” #°

These regulatory concerns only grew when direct-to-consumer (DTC) personalized genome services became
available for purchase on the Internet in 2007. While advertisements for DTC genetic testing first appeared on
the Internet in the early 2000s,%% the recent expansion of the market to include multiplex genetic tests and
personal genome scanning services has attracted a great deal of attention within biomedical, scientific, and
political sectors '** These “recreational genetics” companies are not required to ensure that their services are
accurate, clinically validated, or reliable®®* and clinicians are not yet prepared to counsel their patients about
the implications of the DNA profiles they might buy.*'* Against that backdrop, the risks of premature diffusion
of PGM are thrown into relief, generating more calls for regulation regardless of their impact on the pace of
translation.*

Moreover, most of these regulatory gaps and hurdles also provoke ethical concerns. If the costs of
personalized genomic risk assessments and individually tailored therapies are high enough to limit PGM to
“concierge medicine” and other forms of elite health care, it will become harder for the poor to enjoy its
benefits, raising social justice challenges to TGR's priorities.” On the other hand, if PGM amounts to no more
than patient risk stratification along ethnic, racial, or socicecenomic lines, it risks exacerbating the social
problems that already exploit these categories.® " If PGM's services are unreliable and clinicians remain ill-
equipped to interpret them, the risks to patients’ best interests and the public’s welfare increase.®* And, if
enthusiasm for PGM threatens the protections afferded biomedical research volunteers, important questions of
human rights and scientific integrity are provoked.

The literature that addresses these ethical, social, and policy challenges often frams them as issues imposed
on PGM by the structural constraints of our society and regrettable constrictions in the translational pipeline.
Our interest is in whether the PGM paradigm is itself a contributing factor to those well-studied ELSI
challenges, and, if so, in what ways. For example, the early detection and prevention of risky gene-
environment interactions are often cited as key virtues of PGM, and when the environmental side of the
equation cannot be manipulated, “primary prevention” in this context is sometimes interpreted as preventing
the transmission of the risky genotype -- reintroducing all the ethical issues invelved in intervening in people’s
reproductive decision making that complicate traditional medical genetics.*® Most proponents of PGM resist
this slide by concentrating on multi-factorial adult problems such as drug dosing, rather than on deterministic
genetic diseases and reproductive risk testing.*’ PGM's claim to “individualize” these medical interventions
reflects an awareness and appreciation of human genetic diversity, which has both medical and political
appeal. It can both increase the safety and efficacy of therapeutic interventions, and suggest that care is being
customized to patient’s needs and identities. Of course, to the extent that PGM's “personalization” is limited to
a patient's genetic profile, this focus also risks exacerbating any background inclinations to reduce the patient's
individuality and identity to his/her genes.*

To explore these ideas, we will cast a wide net across the contemporary PGM landscape. Most ELSI research
on the topic has focused on two practices that PGM'’s early proponents used to illustrate its benefits: DNA-
based health risk assessments and genotype-dependent drug prescribing. Over the last decade, however,
PGM has attracted an array of subscribers that go well beyond genomic profiling and pharmacogenomics.
Today the label is used for activities as disparate as traditional reproductive genetic testing and counseling,
gastrointestinal bacterial profiling, wellness and health promotion behavioral medifications, nutritional regimes,
family history taking, and public health screening programs. This variety generates a wide range of
interpretations of “personalized, predictive, preventive and participatory” medicine and how genetic tools
become involved. For the purpose of our study, this interpretive diffusion can function like an electrophoretic
gel, exaggerating the differences between possible accounts so that they are easier to isolate and compare.
This diversity also creates the need for “boundary work™ within the PGM community to police the use of its
label, which often provokes more reflective attempts at normative self definition that can be illuminating.*® As
the subscribers to PGM move further away from its core practices, their attempts to adapt the model force its
reinterpretation, exposing logical extensions of its precepts that can highlight the issues at stake,.
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Since the inception of the Human Genome Project, it has been popular in seme quarters to cast the ethical,
legal, and social issues in TGR as essentially time-limited problems, caused by the “therapeutic gap” between
our abilities to read people’s genomes and offer effective remedies to any identified deficits.** As genomic
medicine catches up with genome science, it is argued that the issues caused by this awkward interim should
evaporate because it will no longer be in anyone’s interests to discriminate on the basis of genotype—i.e., our
“personalized” diagnoses and risk assessments will make actuarial gambles unnecessary and the availability
of individualized treatments will undercut their stigmatizing potential within our health care system. If, in fact,
there are important potential issues embedded in the aspirational frame of PGM itsell, closing the “therapeutic
gap” may not provide relief from these concerns. This will be frustrating, unless these challenges have been
anticipated well in advance. This project is designed to help address this need.
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Preliminary Studies/Progress Report

Our plans for this study represent the convergence of three lines of scholarship within the CWRU Center for
Genetic Research Ethics and Law (CGREAL): (a) Dr. Juengst's previous conceptual and ethical analyses of
interpretations of prevention, prediction, and personal identity in genetic testing contexts; {b) our empirical pilot
studies of the commercialization of genomic research and the “translational” rhetoric that informs it, led by Dr.
Fishman; {c) the professional stakeholder analyses that Drs. Settersten and Fishman have developed within
our ongoing Naticnal Institute of Aging RO1 study of social challenges in the clinical translation of scientific
efforts to understand and control the biology of aging. The study we are now proposing draws on results,
concepts, and methods from each of these efferts, and to that extent represents a next logical step for each
line of inquiry. Bringing them together, however, also opens up the new set of research aims we now propose
to address, and has proveked significant innovations in our theoretical approach. In this section, we describe
the key contributions that these three lines of previous research bring to unlocking our new questions, thereby
setting the stage for the new research design that their synergies have inspired.

a. Prediction, Prevention, Personal Identity, and Genomics.

Dr. Juengst's philosophical contributions to ELSI research have all been attempts to help clarify the goals and
assumptions of human genetics in order to anticipate its implications for different spheres of policy and
practice. Over the last five years, his work has been increasingly focused on the ideas that drive biomedicine's
efforts to “translate” basic genomic science into tangible health care benefits, both in the design and conduct of
TGR ({through CGREAL’s P50 supported studies} and in the evolution of molecular genetic medicine as a
social practice (through our NIA R0O1 case study of translational biogerontology and “anti-aging medicine”). For
Juengst, cur current proposal represents a particularly exciting stage in this research program because of the
way the concept of PGM promises to reflect on and be illuminated by his program’s most robust themes to
date. This project draws on three themes that promise to be useful in exploring the possibility that PGM's
virtues could also raise ethical and social challenges: the limits of prediction, the logic of prevention, and
the dangers of essentialistic interpretations of human identity. These themes help generate our
motivating hunch that PGM’s virtues might also be the source of ethical and social challenges, stand behind
our interest in turning to PGM'’s proponents and users in exploring that hunch, and help provoke the questions
we will ask of them.

The limits of prediction. Its promise to introduce an era of more predictive medicine stands out among all of
PGM's putative virtues as the one most easily understood as double-edged, since the clinical limitations and
social risks of predictive genetic information have been a central topic of ELSI research for two decades.
Juengst's contributions to this discussion have concentrated on the ethical tensions that predictive uncertainty
can raise for clinicians,*”*® families,”*® genetic researchers,”®*® and customers of commercial genetic
services,*” and the conceptual implications of predictive genetic information for the understanding of health and
disease.*® Even where complementary preventive interventions are available, this work helps show that the
medicalization of probabilistic health risks can raise important issues by reifying risk groups, stigmatizing the
vulnerable, and foreclosing opportunities unnecessarily. To the extent that PGM is grounded in the
identification of such health risks and frames them as personal flaws within individual patients (“poor drug
metabolism,” “low environmental threshold,” “mismatched mutation repair” etc.), these issues will continue to
deserve attention by its architects and users. Moreover, since the diagnostic definition of these risk categories
often flows “upstream” into TGR from the clinical setting, health care providers who invent and use these
foundational definitions are not just passive recipients at the end of the TGR pipeline. ** By defining the terms
in which PGM is conceptualized, they become important actors amongst the “co-producers” of PGM — and,
therefore, a key set of potential informants for our study.

L]

The logic of prevention. PGM's promise to shitt healthcare’s focus from disease treatment to disease
prevention is its intuitively most attractive virtue for many stakeholders. For patient advocacy groups,
prevention promises to spare families and communities the suffering that inspires their activism. For clinicians,
health care institutions, and commercial service providers, pre-emptive interventions promise better outcomes
—and the expansion of their services to asymptomatic at-risk patients seeking “health maintenance.” For health
policy makers and public health agencies, prevention promises lower health care costs and better population
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health measures. Philosophically, however, as Juengst’s research on this topic suggests, prevention in genetic
medicine must always guard against two sets of moral mistakes: a return to the coercive ethos of collective
eugenics or a slide into an unjust ethos of personal enhancement.

On one hand, this work underscores the ease with which the logic of prevention can lead to an equivocation
between PGM as an approach for preventing the expression of a genetic disease in an individual (“phenotypic
prevention”}; and PGM as a strategy for preventing the intergenerational transmission of disease genes
{genotypic prevention). For example, to explain how PGM might contribute to public health, some authors
point to its preventive mission, and appeal to the public health field's traditional, lexically-ordered scheme of
primary, secondary, and tertiary “levels of prevention.” “Primary prevention” has traditionally been considered
the ultimate goal of public health interventions, and for genetics primary prevention is often defined in terms of
reproductive interventions that allow families and communities to avoid the birth of children with genetic
diseases. As a result, equivocating between these two senses of preventicn in discussions of genetic risk
testing generates the deeper questions of public authority, social gustice, and professional allegiance that
invoke the shadow of eugenics and animate ethical concerns..*** To date, PGM has largely avoided these
questions by focusing resolutely on phenotypic prevention. As reproductive genetic testing and population
screening programs take up the mantle of PGM, it will become important to test that resolve by examining the
logic of prevention that PGM employs.so.

On the other hand, as our previous studies of genetic enhancement issues have shown, the concept of
prevention can alsc provide a useful cover for the manipulation of traditional constants of the human condition,
such as aging, in potentially unjust ways. Juengst’s collaborations with Mehlman, Murray, and Parens on a
range of existing “enhancement” practices (including cosmetic surgery, the use of performance-enhancing
drugs in sport, the use of biosynthetic growth hormone to increase stature, and the use of
psychopharmaceuticals to improve cognitive performance) underscore two important social planning problems
regarding the use of genetic and genomic tools for enhancement purposes.®*? The first was the recognition
that most potential genetic enhancement interventicns will be initially developed as therapies for frank
diseases, and then applied to healthy individuals for enhancement purposes after they have become medically
established. This creates regulatory and professional issues of “off-label use,” and shifts the focus of ethical
responsibility for any potentially unjust uses of enhancement from the researchers who develop the
interventions to the health professionals and users who would “abuse them.” The second problem is that, in
many cases, even the off-label use of these enhancing interventions can be medically justified as efforts to
prevent the same diseases they were initially developed to treat.

In studying these problems, we focused on the ongoing debate over the emergence of “anti-aging medicing”
and the provocative scientific claims of the biogerontologists about the prospects for controlling human aging.
This work revealed patterns and questions that took our analyses of the ethics of genetic enhancement in
several unexpected directions. With NHGRI/NIA support, and the addition of Robert Binstock, Stephen Post,
and Peter Whitehouse as collaborators, we cbserved that the ethical debate over the moral merits of
attempting to control human aging is not two-sided but is tripartite, pitting “life cycle traditionalists” against both
“prolongevists” seeking to extend the life span and “meliorists” seeking to prevent late life disease.*® Further,
the debate was driven as much by the need for professional “boundary work™ between different professional
stakeholders — e.g., researchers and their sponsors, journals and legitimizing organizations, clinicians and
entrepreneurs, as by bioethical argument. These patterns overlap and interact in interesting ways in scientific
and scholarly debates over controlling aging.> We, however, were most interested in the apparent power of
the preventive frame, especially within the biomedical community.®® In person, many biogerontologists admire
the prospect of extending the human life span, reject the concerns of the “life cycle traditionalists,” and express
ambivalence over the question of whether senescence itself should be considered pathological. In public and
in print, however, the meliorist view dominates their discourse—i.e., interventions aimed at controlling aging
are defended in terms of their abilities to prevent or forestall late-life disease.” What the example of
biogerontology suggests, of course, is that the prevention of diseases through early interventions into normal
processes will, in some cases, also involve the re-engineering of the traditional constants of the human life
cycle.
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Fer our current project, this research on the logic of prevention suggests several important elements: First, to
the extent that reproductive genetic services and public health programs are accepted as forms of PGM, the
shadow of eugenics will need to be addressed. Similarly, to the extent that PGM embraces the preventive
strengthening of human phenoctypes it does not want to pathologize, such as normal aging, susceptibility to
poiscns, or muscle repair, its proponents and users will need to position themselves within the debates over
the ethics of human enhancement. For example, some PGM advocates urge a turn to the “genetics of health”
to identify modifier genes and protective alleles that promote health and longevity, “despite presence of genetic
and environmental risks”.>” This gives PGM an attractive emphasis on individual health promotion, which
appeals to the strong meliorist approach that is current within biomedicine. Of course, as this quote suggests,
this also opens the model to a wide range of interests that would otherwise be marginalized as suspect forms
of biomedical “enhancements.”

The dangers of essentialism. A third philosophical theme that informs our current project is also a familiar
one for ELSI researchers: it concerns the risks of over interpreting genetic information as meaningful to
personal identity. Given the last twenty years of efforts by the scientific community and ELSI researchers to
discourage the public from investing tco much personal meaning in the results of DNA tests, it may seem
surprising — and perhaps disheartening—that the signature mark of the recent wave of companies to provide
“personalized” genetic profiles to customers has been the inclusion of first-person pronouns in company
names: “23andMe,” “"deCODEme,” “Knome,” “Mycellf,” and “Mygenome.” While the rhetoric of these
commercial enterprises is more flamboyantly essentialistic than that of other stakeholders in PGM, it does flag
a broader concern. In fact, Juengst and Nordgren’s preliminary analysis of this rhetoric suggests that this
appeal to genetic essentialism — the view that our genomes do intrinsically define our personal identities as
secular substitutes for the soul — does play a tacit role in many stakeholders’ visions of PGM. For the DTC
services, our work traces this appeal to the confluence cof three philosophical currents in Euro-American
culture: the distinctly pre-modern search for a naturalistic understanding of individual identity; the thoroughly
modern cachet of ?enomics as a science; the post-modern emphasis on radical individual self-determination in
a pluralistic world.**® By suggesting that “personal genomics” can help consumers understand socially potent
aspects of their identities these services naturalize identity categories that we usually embrace when they work
in our favor but resist when they count against us socially.* By trading on the cachet of genomic science to
legitimize these identities, consumer genomics can powerfullly reinforce the importance of these socially
ascribed identities for both the customer’s self identification and identification by others. Far from providing
startling insights that can liberate customers from the constraints of old social labels, genomic testing may
simply reinscribe those labels into their genes.

Te the extent that these commercial services influence the shape of PGM as a social practice by being
incorporated into mainstream health care, this risk will underscore the need to think clearly about the senses in
which PGM is “personalized.” This will be particularly important for the parts of PGM that “personalize”
interventions only by assigning individual patients to different population-based genetic risk groups.®® Here, we
can draw on the four kinds of risk group classifications that Juengst suggests can have potent consequences
for their members’ social ascribed identities: family affiliation; ancestral origin; ¢linical risk cohort; ethnicity.49
This work suggests that the conceptual cennections between “individualizing” therapeutic interventions and
essentialistic interpretations of personal identity will be another important tension to explore with those co-
producing PGM, and particularly supports our interest in hearing from genetic advocacy groups and ethnic
minorities.

b. PGM and perscnal responsibility for health

In addition to Juengst's conceptual and rhetorical analyses, our interests in using the commercialization of
genomic services as a lens on TGR have been explored from social scientific perspectives as well, under the
leadership of Dr. Fishman. Over the last year, Fishman, McGowan, and Lambrix have conducted participant
observation research at professicnal conferences to assess the emergence of DTC personal genome scanning
services. As part of this research, they have examined the cultural meaning of DTC genomics for various
stakeholders (e.g., bioinformaticists, genome scientists, ELSI researchers, scientists, and entrepreneurs) and
the social values that contribute to their understandings of the commercialization of these new services.*® The
explicit move to providing genetic information directly to consumers outside of a c¢linical setting exemplifies the
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virtue that PGM sees in placing more responsibility for health care and health knowledge squarely onto the
shoulders of patients/consumers themselves. As the Personalized Medicine Coalition stresses in describing
PGM, “it is proactive and participatory, engaging patients in lifestyle choices and active health maintenance to
compensate for genetic susceptibilities”.'®  Whether or not PGM emerges primarily as a commercial consumer
service in the future, the early arrival of DTC companies under its banner shows the power of “patient

empowerment” as a virtue, and hints at the issues of exploitation it can provoke.®

In a related pilot study, McGowan, Fishman, and Lambrix also began collecting data early in 2009 for an
empirical study of the impact and implications of the promise of PGM for “early adopters” of DTC personal
genome scanning services. The objective of this study is to assess individuals’ reasons for purchasing
personal genome scanning on the Internet. In addition, it seeks to find out how they interpret the results and
apply them in making health-related decisions, and what these users of genomic services understand to be the
potential benefits and detriments of personalized medicine. While companies offering DTC genome scanning
tout the personal empowerment of consumer access to their own genomic information, we argue that it will be
important to assess whether increasing patient or consumer empowerment in this context alsc has the effect of
increasing individual responsibility for one's own genomic health.”*®"  More recently, Dr. McGowan was
awarded an NRSA postdoctoral fellowship to explore primary care physicians’ familiarity with DTC genetic
testing and personalized genome services, how they interpret the complex informaticn presented in whole
genome scanning reports; and describe the implications they see for the health care care provider-patient
relationship. The interview guide and results of this study will be instrumental in the development of materials
for cur current study of genemic medicine clinicians’ perspectives on PGM (Specific Aim 3).

We do not think that DTC genomic services are driving the emergence of PGM, or that they necessarily reflect
what it might grow to be as a social practice. However, these services do represent one of the first social
expressions of PGM's vision, leapfrogging the traditional translational pipeline to offer services in the name of
PGM before the mainstream of health care is prepared to do so. To that extent, it has served as a useful
laboratery for pilot studies that can help generate questions to ask about PGM as a social practice. For our
current project, these pilot studies suggest that it will be important to ask stakeholders about the extent to
which PGM can live up to its promise 10 empower patients to take responsibility for their own health care, and
what the correlative risks of that might be for the provider-patient relationship. For example, one company
says:

At DNA Direct, we believe that testing is about empowerment — your body and your health are ultimately
your responsibility, and your genes offer tremendous insight into perscnal, medical and lifestyle choices. . .
Genes are a valuable part of the equation, and they must be interpreted in context and in privacy. We have
set a unique service that does just that — while providing individuals with knowledge and insight to take
control of their personal health”.®?

Of course, taken to extremes, the notion that health is a matter of individual responsibility can serve to
exculpate those social actors who crdinarily share that responsibility, such as health care instituticns, health
care funders, and health professionals. At the same time, it can impese undue burdens of responsibility on
individuals to police their “envircnment, health-related behavicrs, culture and values” in ways that prevent
disease.®

¢. Social stakeholders and the “co-production’ of translational biogerontology.

Finally, our current project builds on our ongeing study of the evolution of translational biogerontology and the
emergence of “anti-aging medicine.” This project is an empirical study of three sets of stakeholders—
biogerontological scientists, anti-aging clinicians, and anti-aging patients, in order to document the
interpretations they give te efforts to centrol human aging and to uncover the social, commercial, political, and
ethical considerations that influence those cheoices. Having previously observed that, like PGM, prediction and
preemptive intervention were the benefits that biogerontologists and their research sponsors use to explain
and justify their interest in controlling human aging, we are seeking t¢ know more about the emergence of anti-
aging medicine and its relationship to the preventive paradigm.®*® How do the translators and users of this
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paradigm explain and justify their interests, and where do their interpretations cohere or conflict with the nerms
of the preventive interpretation? To accomplish this goal, we mounted a more formal empirical study of how
anti-aging interventions are interpreted by those who use, provide, and debate them, shifting the composition
of the team again to include our sociological colleagues Dr. Fishman and Dr. Settersten, and two medical
sociology doctoral candidates, Ms. Lambrix and Mr. Flatt. We are now finishing the final year of this study.

To date, we have completed in-depth interviews with 43 prominent biogerontologists and 32 anti-aging
clinicians. We have finished our participant observation activities by attending nine (both scientific and medical}
anti-aging/biogerontology conferences. By August, 2009, we will have completed interviews of what will likely
be 35 patients of anti-aging medicine as well.. In addition, we have begun the normative analysis of the
implications of our findings for policy and regulatory concems. All interview transcripts and field notes
pertaining to the first two sets of stakeholders—biogerontologists and anti-aging clinicians—have been
transcribed and coded. Our publications from these projects are listed in Appendix C.

From Anti-Aging to PGM

Because biogerontology has already seen its science “translated” (prematurely) into clinical practice on the
strength of the preventive frame, it offers a useful example to examine in anticipating the future of PGM. Four
elements in the arguments over anti-aging science and medicine elements of that picture provide particularly
provocative starting points for our current study.

Transiational pathways. Anti-aging science has been translated into applications in a myriad of ways. While
there are no FDA-approved innovations or interventions for anti-aging purposes, aside from those for cosmetic
purposes {e.g., botox), products and techniques are made available to patients via anti-aging c¢linicians and
directly to consumers in drugstores and elsewhere. The traditional linear translational pathway from science to
clinical practice, in which a scientific development makes its way from basic research to human clinical trials to
FDA approval, has been by-passed for many of these applications. clinicians “translate” scientific data
themselves and then provide personalized products and techniques to their patients. For example, human
growth hormone (HGH) and other hormones are often used to prevent senescence, although they are not
approved by the FDA for anti-aging purposes. At professional meetings, such as these of the American
Academy of Anti-Aging Medicine, clinicians are taught how to use lab tests to lock for each patient’s individual
hormeone “deficiencies” and then create personal HGH prescriptions. Other pharmacotherapies touted to
consumers for their anti-aging properties are also ubiquitously available on-line or over the counter. For
example, David Sinclair of Harvard University is recognized as having discovered resveratrol, the compound in
grapes (and other plants) thought to have life-extending and disease preventing properties. Sinclair's work on
resveratrol is on the traditional translational pathway to a pharmaceutical through the company Sirtris
Pharmaceuticals {which Sinclair recently sold to GlaxoSmithKline).Meanwhile, resveratrol is already available
in varicus over-the-counter forms for interested consumers, having bypassed the traditicnal channels.

These alternative translational pathways and the increasing availability of innovations by clinicians create
complex conflicts between biogerontologists and anti-aging clinicians. This tensich seems to be amplified by
the fact that efforts to control human aging are seen by some as morally suspect endeavors, exacerbating
concern that the availability of applications before they are properly tested threatens the legitimacy of
biogerontology as a scientific field.®*

PGM seems to be embroiled in similar circumstances. While numercus researchers are pursuing
pharmacogenomic and other therapies through traditional translational pathways, others are creating
applications of genetic and genomic research and offering them directly to consumers. These range from
nutrigenomic preducts to whole genome scans to genetic susceptibility testing available for purchase without
regulatory approval. Genetic and genomic research, like anti-aging research, is the subject of ethical debate as
well. In fact, the relationships between constituencies is likely to be even more complicated in the emergence
of PGM as new partnerships are created between for-profit companies, academic institutions, and
governmental parties. We are eager to uncover the nature ¢t these relationships and explore how the
controversies play out in this emergent arena.
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Disease prevention. Our analysis of the rhetoric that anti-aging scientists and clinicians use to describe their
research and practice led us to examine the use of individualized disease prevention as a way of framing the
goals of the respective projects. Their emphasis on disease prevention keeps both researchers and clinicians.
keeps them in harmony with laudable medical goals, and shields them from potential ethical criticism for
attempting to manipulate one of the constants of the human condition. *®* However, one of the conseguences
of invoking prevention as a goal is the medicalization of aging itself. As many biogerontologists have
expressed it, “aging is the single biggest risk factor for disease in late life.” This leads tc the definition of new
diagnostic categories within senescence, such as “mild cognitive impairment,” on the grounds that “the
identification of people at potential risk of dementia with a view to early therapeutic intervention is important,
because it may lessen distress for both patient and family, minimize the risk of accidents, prolong autoenomy,
and perhaps even ultimately prevent the onset of the dementing process itself”.”® While this medicalization
helps legitimize early intervention, it also has the potential to place large numbers of people in the “at risk” role,
with its attendant risks of stigmatization and heightened responsibilities.®® Much the same seems to be
happening in PGM, as genetic variations and susceptibilities are reconceptualized as “vulnerabilities” in order
to be targeted for medical detection and intervention.”’ We would like to study the impact of that shift on the
thoughts and work of those involved in the development of PGM.

Making medicine personal. One unexpected finding that emerged clearly from our interviews with anti-aging
clinicians was the extent to which they emphasized that their practices were “personalized and individualized”
to their patients’ needs, ® While they count themselves as part of medicine’s new personalized paradigm.
their clinical medalities were not genetically or genomically-based. What they meant by “personalized careg”
were the more traditional practices of taking extensive medical histories, increasing physician time with
patients, and attempting to go beyond treating symptoms to uncovering the underlying pathology..Moreover,
they overwhelmingly felt that individualized care is precisely what their patients were seeking when they turned
away from more conventional biomedicine. Anti-aging physicians’ impetus to move into this new field was
driven by the sense that physician interactions in the United States today have generally become routinized
and imperseonal, with the quality of care and decisions determined by insurance and managed care companies
rather than being “patient-centered.”.®®  This is very similar to the advocates of PGM, who warn that
“Healthcare today is in crisis: it is expensive, reactive, inefficient, and focused largely on one size fits all
treatments for events of late stage disease. The answer is personalized, predictive, preventive and
participatory medicine. 13 The strong desire on the part of both physicians and patients to return to an earlier
era of more perscnalized health care, coupled with the emergent technological developments of perscnalized
medicine emerging in genomics, led us to wonder how PGM will frame this multi-dimensional concept of
“personal” and how it will be realized in practice.
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Research Design and Methods

This project involves the description of professional attitudes and beliefs, the analysis of the evolution of
biomedical concepts, and the extrapclation and critical assessment of ethical and policy concerns. Methods
appropriate to each of these forms of scholarship will be employed under the leadership of co-Pls with
expertise in their use. The different lines of research will be conducted in a staggered, iterative fashion (see
timeline at end of budget justification) so that they may each benefit from the others’ findings. Regular team
meetings will serve as the principal forum for integrating the lines of inquiry. At these meetings, we will review
our progress, hammer out our collective analyses, and discuss the new literature our research staff brings to
our attention. This approach has proven fruitful in the past because of the overlap between the spheres
addressed by the different project aims.

This section will explain the project’s theoretical framework, and details the research that will be conducted for
each aim. We will alsc describe the four-year timetable for accomplishing the research, the protocol for
developing interview guides and conducting interviews, and key strategies for analyzing resulting data.

Theoretical Framework

Our approach to this project is grounded in the idea that widely-shared concepts such as PGM develop under
the influence of multiple social actors with reasons to care about how the concepts are understood and acted
upon on within a society. Within political science, this process is often described as a negotiation between
stakeholders whose different interests will be affected by a final policy cutcome. For historians and
philosophers interested in the evolution of scientific concepts, it can be framed as the interplay of different
methodological perspectives and theoretical commitments within a scientific community and the effects of
those interactions on the scientific claims that result.” In sociology, both interpretations of this idea have been
combined for use in guiding empirical studies of emerging social practices, in “social worlds and arenas
theory”.”>™* This is the theoretical framework we have used in designing this research, and to which we will
return in conducting our analyses.

Social worlds and arenas theory suggests that we imagine a social phenomenon we are interested in
understanding—whether it is a concept, a practice, or policy or a problem—as an object under construction in
hypothetical space. The space is society, and the object's location—the “social space” it occupies, or its “social
arena’-- is determined by its function. For example, the social arena of PGM would be the specific social space
where “goals for TGR” are hammered out, within the successively larger social spheres dedicated to
determining the direction of biomedical research and the future of health care. Moreover, the social universe
is also populated by numerous “social worlds,” such as “the scientific community” or “the legal system” or “the
patient advocacy world,” which are integrated networks of people and social institutions with their cwn special
interests, perspectives, and trajectories through social space. When their trajectories intersect particular social
arenas, these social worlds become involved in the design and development of the projects in those arenas,
negotiating as stakeholders for their special interests and contributing their special “situated” or “positional”
perspectives as collaborators.”® While the extent and influence of this involvement varies with the nature of the
project and relative power of the worlds involved, the resulting “co-production” of social projects such as PGM
is shaped by multiple agendas, cultures, and values. In this sense, PGM is what sociologists call a “boundary
chject’—i.e., a concept, policy, or practice that “is both plastic enough to adapt to local needs and constraints
of the several parties employing them, yet robust enough to maintain a common identity across sites”.”® This
model has been particularly useful in studying emergent arenas in science and medicine. Because
contemporary scientific and medical developments are “multi-sited,” invelving numercus acters in various
social organizations, social worlds theory is especially helpful for keeping account of the relevant actors without
assuming that the developmental process is linear.

Figure 1 (below)} diagrams this model for our project. From the leads in our past work, we have identified ten of
the (many} social worlds involved in the co-production of PGM as a biomedical paradigm that will be potentially
useful to study. For organizational purposes, we have grouped these ten worlds inte four constellations
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Figure 1

“Providers” “Mediators”

urriculum commiteas,

according to their role in the project of designing and implementing PGM: the “promoters” who are its architects
and builders; the “mediators” who are its inspectors; the “providers” who will operate it; the “users” who it is
designed to benefit. Our interest is in identifying the special interests and perspectives that color the ways in
which those assigned to the PGM project from each of these worlds interpret their mission. For example,
journal editerial boards, given their “positionality” as gatekeepers in their social world of authors, peer
reviewers, competing journals, etc., may be mostly concerned about ensuring the scientific validity and integrity
of PGM. Thus, they are mare likely to prize the epistemic virtues of PGM--precision diagnosis, reliable
predictions, etc.-- over whether or not it empowers patients or promotes health. Health care providers, given
their position in their social world of patients, payors, and malpractice suits, may be interested in the prospect
that PGM can pre-empt clinically difficult critical care situations and help improve the safety and efficacy of
drug dosing. Public health agencies, likewise, may focus on the premise of PGM to help promote perscnal
responsibility in life style and nutritional choices, in order to improve population health measures.

Two other features of this diagram are important to note as well. As the dotted arrows between the sets of co-
producers suggest, the social worlds involved in the development of PGM do net act in isolation. The
constellations interact as the arrows indicate, and there are natural overlaps and interactions between the
individual worlds as well. As social worlds theory suggests, most individuals, for example, will be citizens of
multiple social worlds simultaneously, and many worlds are mutually interdependent in various ways.
Untangling these influences requires nuanced and open-textured inguiry, and thus qualitative rather than
quantitative empirical research methods, such as the in-depth, semi-structured key informant interviews we
propose below.

Secondly, notice that the force lines indicating how these social worlds shape PGM also tether them in orbit
around it. One measure of the social importance of “boundary objects” such as PGM is how far into social
space their gravitational field extends. Clearly, some proponents would like PGM to dominate the whole
biomedical sector, bringing the sector’'s many other boundary objects—like the practice of medicine, concepts of
health and disease, health policies, etc. — and the social worlds involved in their co-production into orbit around
it. Whether this ambition will make PGM the lodestar of biomedicine or its black hole is the question that
ultimately motivates our research.

In sum, social worlds theory provides a rich and appropriate framewaork for our project. By emphasizing that
important social practices such as PGM are always “co-produced” by multiple social actors, social worlds
theory opens up a range of stakeholder perspectives on what constitutes PGM. This variety is what will allow
us to isolate the most influential of PGM'’s virtues, and triangulate among them tc develop a map of the policy
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choices they might create for TGR.”® Moreover, social worlds theory is a method for studying institutional and
organizational actors, as well as individuals. With the exception of a few thought leaders, most individual
participants in a given social world contribute collectively to its social projects through the institutions and
crganizations it supports. This means that institutional and organizational perspectives are more important
than most individual views for understanding the boundary objects in question, allowing us to interview cur
responde?qts as key informants for the social worlds they inhabit rather than simply individuals with personal
opinions.

Our interviews of these key informants will be guided by a common set of interview questions that will be

developed according 1o the protocol described below. In general, these questions will be designed to

document:

¢ How our respondents understand the goals and scope of PGM as a goal for TGR and a paradigm for
health care, given their positions in the social worlds from which they are recruited;

¢ How, from their world’s point of view, they would rank TGR's scientific priorities, in terms of the
allocation of research funds and the research practices of scientists;

* How they envision the public and private sector will collaborate or compete with che another in terms of
translating genomic research into personalized medicine;

» How they understand the role of their social world in the design and development of PGM;

* From the vantage point of their role in its ce-production, how they interpret PGM’s principal virtues or
promises as a goal for TGR and a paradigm for heath care;

¢« What they see as the key risks or challenges that realizing PGM as a goal for TGR and a paradigm for
health care might raise for their social world and society at large;

¢ How they think their social world's perspectives on and contributions to TGR and the development of
PGM compare with those of other co-producers;

Aim-specific Research Plans

Aim 1. To describe how the primary promoters of PGM as a biomedical research goal envision PGM as
a social practice and assess its potential benefits and risks.

The first aim of our project is to analyze the interpretations that genomic scientists and their sponsors and
agents give to PGM, in order to describe how they understand its promises. Although they develop their
interpretations in negotiation with each other and other stakeholders, these are the social actors who promote
PGM as a biomedical research goal by recruiting other scientists to its banner and soliciting its subsidy from
taxpayers and investors. The cases that the promoters make to their audiences for embracing PGM are
important 1o understand because they will shape TGR’s scientific pricrities, the allocation of research funds,
and the research practices of scientists. To accomplish this aim, we will conduct semi-structured, in-depth
interviews with active TGR scientists and thought leaders, their sponsors in government and the private sector,
the organizations and companies that develep their work for medical application, and the leadership of their
primary advocacy crganization, the Personalized Medicine Coalition.

Dr. Settersten’s role in our ongoing study of the evolution of translaticnal biogerontology and Dr.Binstock’s
expertise in the political science of biomedicine make them the natural leaders for our team’s efforts in this aim.
They will develop the interview guide with co-investigators Fishman and McGowan, supervise the interviews,
oversee the data analysis process, and collaborate with Juengst and our consultants in identifying the
implications of our data. The project’s research staff will be involved throughout the process in piloting the
interview guide, conducting the interviews, and coding the interview transcripts. The whole team will
collaborate on co-authoring papers from our analysis.

We will interview leading recipients of NIH funding related to PGM (15 cases) as key informants from the basic
scientific research community. We will interview representatives from prominent translaticnal genomic research
companies and institutes (10 cases} as representatives from translational organizations. We will interview
leaders or former leaders of the National Human Genome Research Institute (NHGRI), National Institutes of
Health {NIH), and Centers for Disease Control and Prevention (CDC) {10 cases) as representative of public
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sponsors. We will interview leaders of the Persconalized Medicine Coalition and its member organizations (10
cases) as representatives of advocacy organizations.

1A. Researchers: Recipients of NIH Funding for Research Related to PGM

The world of TGR itself is one of the social worlds that has the biggest stake in the definition of PGM as a goal
for TGR. The scientific community that conducts TGR, and the laboratories and institutions that its funding
sustains, are most influentially positioned and most directly benefit from biomedicine’s adoption and support of
this goal. Conversely, they have the most to lose if PGM's promises turn out to hollow or double-edged.
Those biomedical scientists whose research gambles with public funds, such as those who receive NIH
funding for their work, are the most invested individuals. These grants symbolize the hopes of both the
broader biomedical community and the taxpayers for PGM'’s promises. The published work that stems from
these projects creates the scientific foundation for the future of the field. This puts a high premium on this
constituency to be as clear as possible about its goals and promises, which makes it a promising source of
data for our study. We will interview 15 key informants from this constituency.

To generate a sample of 15 key informants from the world of NIH-funded TGR, we will use the NIH “CRISP”
{Computer Retrieval of Informaticn on Scientific Projects) database to extract information on projects that have
been funded in the past five years (2004-2009) by the NIH. We will use three different keyword search terms:
“personalized medicine,” “pharmacogenetics,” and “pharmacogenomics.” Examples of funded prejects found in
a preliminary search include: clinical studies related to making better medication and dosage choices; drug
development studies to clarify relations between genotypes and drug response phenotypes (both safety and
efficacy); studies that evaluate genetic variations and predict individual responses to particular medications;
research to educate health care professionals and other groups about the potential benefits of new genomics
and proteomics technologies. The duplicate results from these searches will be eliminated to generate a final
list of grants to serve as a scurce of potential informants. In collaboration with our scientitic consultants, our
research team will review this list and select up to 15 investigators to be interviewed, based on their roles
within the world of TGR. This strategy is not intended to yield a representative sample of all NIH-funded TGR
researchers; rather, its explicit goal is to allow us to identify this group’s most important theught leaders. Given
the NIH's increasing appreciation of the perspectives of women and minority scientists in this world, we will be
particularly keen to identify and include their projects on our interview schedule.

Expert Consultants for Building Basic Scientist Sample

To ensure that cur samples capture the depth, breadth, and diversity of the emerging field of PGM, we have
arranged to consult with two individuals who are leaders in TGR areas aimed at the two canonical forms of
PGM--DNA-based diagnostics and pharmacogenomics: Dr. Joseph Nadeau, James H. Jewel Professor and
Chair of the Genetics Department at the Case Western Reserve University School of Medicine and Co-Director
of the Center for Computational Genomics; Dr. Howard McLeod, Fred N. Eshelman Distinguished Professor
and Director of the University of North Carolina Institute for Pharmacogenomics and Individualized Therapy.
Both have agreed to collaborate with us in this project (see letters of support, Appendix A). rs. Nadeau and
McLeod will review the list of researchers from the CRISP database to identify those who are most influential in
their field, as well as those who are considered "up and coming.” We will also use their knowledge of the field
to identify women and minority researchers so that we can oversample from these groups.

1B. Developers: Key Translational Enterprises

The world of institutions and people engaged in the business of developing practical healthcare tools from the
scientific results of TGR is a second social world with a role in promoting PGM. The ways in which PGM is
defined as a social practice will become direct benchmarks for the success of those from this world because
they are the enterprises that are charged with making the tocls that can realize that definition. For private
sector enterprises, this success means inventing products and services that make profits for their investors.
For non-profit enterprises, it means discovering applications of TGR that elevate their social standing and
secure their continued financial support. In both cases, developers have strong interests in interpreting PGM’s
promises in terms of their own capacities to fulfill them, and promoting that visicn of PGM as the true holy grail
of TGR. This social world is important to study because the companies are an "obligatory passage point™ for
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the implementation of PGM. The translation to clinical practice cannot happen without their skills. Their vision
of PGM will, therefore, be influential for its future.

Our first sample from this world will be comprised of 10 informants from four of the leading translational
research organizations that embrace PGM as their aspirational goal. In-depth interviews with these informants
will yield critical insights from the vantage points of individuals who are directly involved in translational efforts
in spheres cutside of academia. This initial group will also provide information about both the larger
organizations and start-up ventures that appear to be particularly influential in framing PGM as a goal for TGR.
Woe will sample strategically from this list to ensure that we are capturing the full range of commercial and non-
profit enterprises involved in this social world. As we proceed, we will continue to solicit nominations from
those we interview. We have identified four organizations as initial venues from which we will conduct 10 key
informant interviews. Two of these organizations are non-profit research institutes developing clinical
applicaticns of genomic information, and two are commercial companies that sell the technolcgies required for
those applications:

» Translational Genomics Research Institute (TGen), is a not-for-profit genomics research institute. Scientists
at TGen conduct research on the human genome to assess how genomic variation can be used on a
personalized level to make medical diagnoses and prognoses, and to target treatment for a wide range of
complex diseases.

» Coriell Institute for Medical Research is a non-profit biomedical research institute that is equipped for
extensive biobanking and genotyping. Its Perscnalized Medicine Collaborative is currently collecting
samples from 10,000 volunteers for whole genome analysis. They plan to use these genome samples to
assess the clinical utility of genome-infoermed medical decision making and to assess genotypic variation in
respenses 10 medical treatments for complex diseases.

+ Affymetrix is a leader in the field of DNA microarray technologies used in TGR. Both TGen and Coriell use
the DNA-analysis platform called GeneChip, which is manufactured and marketed by the for-profit
corporation Affymetrix. Affymetrix also sells its products to academic, governmental, pharmaceutical,
hiotech, diagnostic, and consumer-product companies.

¢ lllumina, another impertant player in the SNP chip industry, is focused on improving technologies for
analyzing genomic variation. The company’s products are used in the academic, biotechnology,
pharmaceutical, and government sectors for research on diseases and for the development of drugs and
clinical genetic tests.

Expert Consultants for Building Translational Enterprise Sample

To ensure that cur sample reflects the full range of private-sector companies and non-profit enterprises
involved in translation, we will consult with two industry experts: (1) Dr. Geoffrey Duyk, Managing Director of
TPG Ventures, a venture capital affiliate of Texas Pacific Group. (Dr. Duyk was formerly the President of
Research and Development at the drug development company Exelixis and the Vice President of Genomics at
Millennium Pharmaceuticals. (2) Dr. Jeffrey Trent, president and scientific director of the Translational
Genomics Research Institute (TGen) and the former scientific director of NHGRI (see letters of support,
Appendix A).

1C. Sponsors: Public Funders of PGM-Related Research

The third social world that is active in the co-production of PGM is the world of governmental agencies and
officers who manage the public sponsorship for TGR on the taxpayers’ behalf. Governmental programs have
been instrumental in promoting PGM as a rationale for TGR in ways that are similar to their role in other
campaigns designed to garner public support for biomedical research—such as the “war on cancer” or “the
decade of the brain.” Moreover, since they hold TGR’s purse-strings, these programs are positioned to wield
significant influence over TGR's directions and priorities as it attempts to realize PGM as a social practice.
Thus, while it is unusual and potentially risky to turn one’s research lens on the sources of one’s own funding,
the failure to do so in this project would be a serious omission. Moreover, our experience 1o date with the
National Institute of Aging is that the NIH promotes transparency and is willing to support this kind of self-
reflective research by its own grantees. We plan to conduct approximately 10 interviews for this project with
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thought leaders associated with the Natiocnal Human Genomic Research Institute (NHGRI}, NIH at large, the
Department of Health and Human Services (DHSS), and the Centers for Disease Control and Prevention
(CDC). Ourinterests in these interviews are to document how these institutions understand PGM as a goal for
TGR, and why they advocate this goal as a vision for health care in the U.S.

Since the completion of the Human Genome Project in April 2003, NHGRI's mission has evolved to
encompass a broad range of studies aimed at understanding the structure and function of the human genome
and its role in health and disease. The Institute’s guidance in developing genomics research as a powerful tool
in an era that seeks to transform medical care is a key part of this goal.

Following the organizational structure of NHGRI, we have identified 6 key leaders to interview. These include
current and former officials from the Director’s Office, the Divisions of Extramural and Intramural Research, the
Intramural Center tor Genomics and Global Health (which concentrates on applying TGR to international and
minority health concerns), and current and former members of the National Advisory Council for Human
Genome Research. In order to avoid entangling NHGRI in a conflict of interest with respect to the review of
this project, we have not yet approached these potential interviewees 1o secure their willingness to participate.
Given the NHGRI's history of public self-reflection on the ethical, legal, and social implications of its work, we
anticipate a positive reception to our overtures.

Moving outward to NIH, we will seek to interview current and former officials from the NIH Director's Office and
its Office of Science Policy, key advisers from the Director's Advisory Committee, and officials from other NIH
Institutes that publicly promote initiatives aimed at realizing PGM, such as the National Cancer Institute, the
National Heart Lung and Blood Institute, the National Institute for Child Health and Human Development and
the Naticnal Institute of Aging. We will seek to interview former NIH Director Dr. Elias A. Zerhouni because of
his particularly active role in promoting PGM as part of his “Roadmap Initiative.” Similarly, we will also seek to
interview former Secretary of the U.S. Department of Health and Human Services Dr. Michael Leavitt because
of the priority his Secretariat gave 1o realizing personalized health care through its “Perscnalized Health Care
Initiative,” a vision that relies on TGR as the route to enabling “medicine to be tailored to each person’s

needs”.®*

Finally, another player that has become increasingly active the world of TGR sponsorship has been the CDC,
through its Office of Public Health Genomics. This office, together with NHGRI and the NCI, has recently
launched the Genomic Applications in Practice and Prevention Network (GAPPNet}, a “collaborative initiative
to realize the promise of genomics in healthcare and disease prevention,” which sponsors TGR in the context
of state health departments.®® Since the focus of that agency is on population and public health concerns, it will
be particularly interesting to explore its positioning with respect to PGM and how it understands PGM's
promises for its institutional mission. Our former CGREAL colleague Dr. Katrina Geddard, who recently
completed a research fellowship with the OPHG, has agreed to assist us in identifying key actors from that
program at the GAPPNet to approach for interviews {see letters of support, Appendix A).

1D. Advocacy Organizations

Finally, the social world with the most explicit mandate to promote PGM is the world of the constituencies that
advocate for more governmental support of TGR and champion the vision of PGM as “a tectonic shift in
medicine™."® With the collaboration of the Personalized Medicine Coalition (see letters of support, Appendix A),
we will interview 10 thought leaders from its advisory committees and member organizations. The PMC is an
organization that seeks to promote sound public policy development on matters that will affect the realization of
the promise of persenalized medicine. PMC membership encompasses a broad spectrum of academic,
industrial, patient, and health care provider constituencies. The PMC works with member organizations to both
minimize the duplication of efforts and collaborate to improve leverage. It also allows federal and state policy
makers to paricipate in this educational process with private sector health care leaders, helping all to better
understand the science and the policy issues. This makes its interpretations of PGM particularly important to
understand for our purposes.
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We will begin by consulting with the two primary leaders of the PMC: Dr. Edward Abrahams, Executive
Director, and Dr. Wayne A. Rosenkrans, Jr., President and Chairman {see letters of support, Appendix A).
These consultations will provide a birds-eye view of the field from the vantage point of a large coalition with an
explicit policy mission. We will then ask each PMC leader to neminate up to 5 additional member organizations
of the Coalition that they view as particularly influential in advocacy efforts related to personalized medicine.
We will interview the leaders of up to 8 organizations. To oversample minorities, we will also ask the leaders of
PMC to help us identify racial and ethnic groups with which they have alliances and to whom we could turn for
interviews (e.q., the patient advocacy group, National Alliance for Hispanic Health, is a member of PMC).

Aim 2. To describe how those who mediate the development and diffusion of new health care practices
interpret PGM and its promise as a health care paradigm.

In order to realize PGM as a social practice, TGR must do more than develop new clinical tools from basic
research findings. It must also negotiate the acceptance of those tools by biomedicine's internal gatekeepers
and public monitors, and sell its vision to the medical educators who manage the canon of normative medical
thinking. We call these three social worlds the “mediators” of PGM's progress, since their judgments about its
products will be influential in shaping the suite of 1ocls and services that become the socially legitimized core of
what PGM ofters to health care providers. Those judgments will take into account the assessments of the
benefits promised by co-producers of PGM, including promoters, which will depend in turn on the mediators’
interpretations of those virtues.

We will conduct interviews with three sets of social actors who mediate PGM: scientific gatekeepers, medical
educators, and public menitors. The scientific gatekeeper interviews will be conducted with members of the
editorial boards of the two journals most relevant to the scientific self-policing of PGM: Personalized Medicine
and Pharmacogenomics (12 cases). Health professional educators will be drawn from the group of social
actors who are charged with the responsibility of translating knowledge about PGM to health professionals and
medical students at the National Coalition for Health Professional Education in Genetics and selected medical
schools (18 cases). In each case, we will be interested in seeing how their interpretations of the virtues of PGM
might influence their judgments of the pessibilities for the realization of PGM in the clinic. Public monitors will
be drawn from the Department of Health and Human Services Secretary’s Advisory Committee on Genetics,
Health and Society and the CDC’s EGAPP program, which together have provided the most active public
oversight for PGM to date (6 cases).

Dr. Settersten’s leadership in studying the role of professional gatekeepers in our ongoing study of the
evolution of translational biogerontology and Dr. Fishman's work on the co-production of medical knowledge
enable them to take the leadership responsibility for this aim. They will develop the interview guide with co-
investigators Binstock and McGowan, supervise the interviews, oversee the data analysis process, and
collaborate with Juengst and our consultants in identifying the implications of cur data. The project's research
staff will be involved throughout the process in piloting the interview guide, conducting the interviews and
coding the interview transcripts. The whole team will collaborate on ceo-authoring papers from our analysis.

2A. Scientific Gatekeepers

The scientitic media, as a central locus of scientific peer review, plays an important role in legitimizing the
claims of TGR and policing the ideological boundaries of PGM. We will sample 12 members of the editorial
boards of two jeurnals that have positioned themselves as flagship venues for research related to PGM,
Personalized Medicine and FPharmacogenomics, both of which are international in scope (6 members of each).
Unlike more established journals of more general scope that publish TGR reports, such as Genetics in
Medicine, Nature Genetics, or the American Journal of Human Genetics, these two journals are likely to rise or
fall with the fate of PGM. For that reason, they have large investments in ensuring that its promises are realistic
and well grounded. Personalized Medicine, founded in 2004, is the official journal of the Personalized
Medicine Coalition {(PMC),. The editorial board of Personalized Medicine is comprised of leading experts within
the areas of pharmacogenomics, pharmacocgenetics, and pharmacoproteomics. Similarly,
Pharmacogenomics, first published in February 2000, publishes peer-reviewed articles on the emergence of
new pharmacogenomic initiatives and their impact on research and development and regulatory strategies,
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newly-developed technologies for accessing and expleiting genomic information, and reviews of genotyping
and clinical data in particular therapeutic areas.

Each journal has an editorial board of approximately 60 members, which will therefore allow us to
systematically sample from among 120 scientists and thought leaders. Members of journal editorial boards
make judgments about the scientific work that will (and will not) be published and given attention. As a result,
they are also setting research standards for the field and establishing a foundation on which future research
and clinical work will be built. In this way, their work helps define the canonical forms of PGM, and that makes
their interpretations of its mission and virtues important for our inquiry. We will interview 6 members of each
board by centacting every tenth name as listed and cycling back through the list in the same way with the
remaining names as needed. Scientists will first be invited to participate via an e-mail message, which will alsc
provide important details about the study. If there is no reply within four days, we will place a phone call. If
there is still no response, we will send another e-mail with information presented in a fresh way that
emphasizes the importance of their participation in the study. If there is still no response, we will return to our
sampling list and continue with name selection criteria.

2B. Teachers: Translation to Medical Professionals and Students

The education of the health professionals that might practice it is another important way in which the precepts
of PGM are mediated. The introduction of PGM to new professionals entering medicine will be an integral
aspect of the successful translation of PGM to the clinic. Educational organizations, training programs, and
health sciences curricula are powerful vehicles for legitimizing concepts such as PGM for health professionals,
and for disseminating the tools and clinical strategies developed to realize its promises. As Thomas Kuhn
suggested in introducing the concept of a “paradigm shift,” scientific revolutions are rarely complete until the
next generation of scientists, trained under the new paradigm, gains control of their field.” To anticipate the
ways in which PGM might unfold as a social practice, it will, therefore, be important for our project to know
what health science educators are teaching the next generation of health care providers abeout its promises
and pitfalls. We will turn to two important kinds of thought leaders to gather this information: the National
Coalition for Health Professicnal Education in Genetics (NCHPEG), and the committees charged with
overseeing the treatment of genetics in medical school curricula.

The National Coalition for Health Professional Education in Genetics (NCHPEG) bills itself as an
“organizaticn of organizations” cemmitted t¢ a national effort to promote health professional education and
access to information about advances in human genetics. It was established in 1996 by the American Medical
Association, the American Nurses Association, and the National Human Genome Research Institute. Members
ot NCHPEG represent an interdisciplinary group of leaders from more than 140 health professional
organizations, consumer and volunteer groups, government agencies, private industry, managed care
organizations, and genetics professional societies. The stated mission of NCHPEG is to “promote health
professional education and access te information about advances in human genetics t¢ improve the health
care of the nation.” As such, it is positioned to be a primary influence on the conceptualization of PGM for
health science educators, and a major veice for the social world of health professional education in policy
making for TGR. Since NCHPEG acts as a broker between scientific advances and medical education, it will
be valuable to examine how it conceptualizes itself as a co-producer of PGM as social practice.

We will interview the three staff members responsible for giving lectures to individuals, organizaticns, and
students. We have already made contact with NCHPEG and have enlisted the assistance of its founding
Executive Director, Joseph Mclnemney, as a guide to its constituencies and thought-leaders (see letters of
support, Appendix A). Mclnerney has been involved in genetics education for 30 years, developing educational
programs for audiences ranging from K-16 students and teachers to health professionals. We will also
interview the current staffof NCHGPEG, paying particular attention to its efforts to develop Diversity and
Cultural Competency Objectives for health professional education . This initiative is intended to increase
diversity in NCHPEG's membership, ensure that NCHPEG's programs and activities are culturally sensitive,
and increase minority and underserved communities’ access to genetics education materials and resources
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Our interviews will assess how the staff operates in order to fulfill the stated mission of NCHPEG. The
interviews will cover a range of topics, including the manner in which NCHPEG tailors its message to a variety
of audiences that includes K-12 students, medical students, and health professionals within and outside the
field of genetics. We will ask these staff members what the obstacles are to educating medical professionals
about PGM, and what they think are the possibilities that PGM has to offer. Additionally, we will ask about the
relationship between genetics and race, particularly with respect to perscnalized health care. We plan to
analyze the specific content of their lectures through conference attendance. Additionally, we hope 1o analyze
the curriculum content that NCHPEG produces and distributes through its individual projects to member
organizations.

The Genetics Curriculum in Medical Schools. Another route to understanding how the concepts and
promises of PGM will be interpreted to health professionals is to examine current trends in medical school
curricula. These existing curricula are important because, unlike NCHPEG's efforts, they are not necessarily
developed in collaboration with stakeholders in TGR or PGM. In fact, these curricula are notoriously
conservative in what they incorporate as important received wisdom, and slow to embrace new ideas. As a
result, the extent t¢ which they discuss the prospect of PGM at all will be an important measure of the level to
which that concept has filtered into the bicmedical world. To assess this activity, we will conduct interviews
with the social actors charged with overseeing the treatment of genetics in 15 medical schools.

The Accreditation Council for Graduate Medical Education (ACGME), a private, non-profit council that
evaluates and accredits medical residency pregrams in the United States, identifies forty-nine graduate studies
programs that offer a specialization in Medical Genetics in the United States. The eight medical schools
associated with the academic health centers that will be studied in Aim 3A described below are included in this
list of 49 programs with Medical Genetics specializations. To capitalize on that synergy, those eight schools
are a top priority in this aim. Beyond these, we will randomly sample from the ACGME list of schools to expand
our sample to 15 programs. Directors of each program will be contacted by phone and/or e-mail in order to
identify the appropriate contact person who oversees the genetics program curricula.

In order to ensure minority representation in ocur sample, we will broaden our sample to include three schools
from the White House Initiative on Historically Black Colleges and Universities (HBCUs). Two HBCU medical
schools, Meharry Medicine College and Morehouse School of Medicine, will be included. Since 1870, Meharry
has conferred more than 10 percent of the Ph.D. degrees awarded nationally to African Americans in all of the
biomedical sciences. While it does not have a Medical Genetics specialization, the school provides residency
training in Preventative Medicine. We will request an interview with both the Director of this training program
and the Director of Medical Education. We will also request an interview with the Associate Dean for Medical
Education Course Sequence Director for Fundamentals of Medicine at Morehouse. Finally, we will request an
interview with the Director of the Human Genome Center (NHGC) at Howard University. The goal of the NHGC
is to bring multicultural perspectives and resources to an understanding of human genome variation and its
implications for human health.

2C. Monitors: Public Oversight Bodies

Finally, a third set of stakeholders who will govern the eventual shape of PGM as a social practice is composed
of the institutiocns that have been established t¢ menitor the emergence of PGM on behalf of the public. The
dominant institution in this world might be the FDA for much of biomedicine. But one famous feature of the
social arena in which PGM is developing is that many of TGR's potential applications fall beyond its current
regulatery purview. In its place, two other committees have become important social actors in helping to
ensure that PGM's promises are evidence based and well validated before they are disseminated in practice:
the DHHS Secretary’'s Advisory Committee on Genetics, Health and Society (SACGHS) and Evaluation of
Genomic Applications in Practice and Prevention {EGAPP). Since the procedures and policies they
recommend will both shape the evolution of PGM and reflect how they understand the enterprise and its
virtues, it will be important for our study to put our questions to both of these groups.

The DHHS SACGHS is a 17-member executive branch advisory committee that was chartered in 2002 and

charged with making pelicy recommendations to the Secretary regarding the integration of genetic and
genomic information into health care. The SACGHS has been influential in setting standards for clinical genetic

Research Design & Methods Page 39



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

testing and working with the FDA to regulate commercial laboratory services. We will request an interview with
the Chair of SACGHS to probe its views on the opportunities and challenges ahead for the development of
PGM. In additiocn, Dr. Kevin Fitzgerald, a current member of the SACGHS, has agreed to serve as consultant
to our project to help identify two other particularly influential leaders on the committee (see letters of support,
Appendix A).

The CDC’s EGAPP working group supports a “coordinated, systematic process for evaluating genetic tests
and other genomic applications that are in transition from research to clinical and puklic health practice in the
United States.” They are especially fccused on evaluating available evidence related to the “validity and utility
of rapidly emerging genetic tests for clinical practice.” This independent, multidisciplinary panel prioritizes and
selects tests, reviews CDC-commissioned evidence reports and other contextual factors, highlights critical
knowledge gaps, and provides guidance on appropriate use of genetic tests in specific clinical scenarios.” We
know several members of the EGAPP Working Group through CGREAL's network in the ELSI research
community, and we can approach them for advice in identifying key informants from this monitoring body.

Aim 3. To examine how health care providers both interpret and shape PGM in the clinical setting.

The third aim of the project will be to assess the ways in which health care institutions and clinicians
experience PGM’s benefits and challenges in actual practice. Few clinical settings currently offer actual
genomic-based medicine to patients, but those that do will be instrumental in defining PGM as it moves
towards mainstream practice. Because their concerns center on how to develop the field in crder to make
PGM clinically viable, It will be important to document their perspectives on its promises and pitfalls, in order to
anticipate the directions in which these pioneers might take the enterprise. We have identified 8 leading
academic clinics that are currently, or will soon be, providers of PGM in the United States. We will conduct
interviews with the leaders of those centers (about 16 cases). We will also conduct intensive ethnographic
fieldwork in one of these centers (the Cleveland Clinic’s Genomic Medicine Institute}, including observations
during 20 clinical appointments in order to analyze daily practices. In addition, we will interview 4 physicians in
a single private practice that bills itself as one of the first in the country to provide PGM. Finally, we will
enhance our interview data by gathering observations at conterences dedicated to PGM. Each of these
compeonents is further described below.

Dr. Fishman's previous experience conducting research in health care settings makes her the natural leader
for the team’s efforts in this aim. She and co-investigators Settersten and McGowan will develop the interview
guides, supervise the interviews, develop the clinic observation guidelines, and oversee the data analysis
process. Dr. Fishman will collaborate with Juengst in identitying the implications of the data. The observations
will be conducted by McGowan and Lambrix. The project’'s research staff, Lambrix, Flatt, and a third research
assistant, will be involved throughout the process in developing and piloting the interview guide, conducting the
interviews, and analyzing the data.

3A. Interviews with Leaders of Academic Health Centers

We have identified eight key academic centers within the social world of providers of PGM that are currently in
the vanguard of delivering PGM: Institute of Genomic Medicine at New Jersey Medical School; Chio State’s
Center for Personalized Health Care; Emory University and Georgia Tech's Center for Health Discovery and
Well Being; Harvard Medical School and Partners HealthCare System Center for Genetics and Genomics; the
Charles R. Bronfman Institute for Personalized Medicine, Mount Sinai Medical Center; Duke Center for
Genomic Medicine; the Mayo Clinic Genomics Research Center; Baylor College of Medicine’s current
undertaking, Baylor Clinic and Hospital, which is slated to open in 2010. Information about each of these sites
can be found in Appendix B. We compiled this list from a web and literature search by looking for mentions of
the most prominent centers promoting their interest in personalized medicine. We also used lists that others
who have been tracking the field have compiled, most notably Steven Murphy's weblog®' and the list compiled
by Xu, et al."" The organizational structures of each of these centers vary, but in general we will conduct at
least two interviews at each center with the executive directer, medical director, director of communications,
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and/or genetic counseling director. Other centers may emerge through our research process, and we will keep
the door open for exploring those new institutions through further interviews.

3B. In-Depth Case Study of a Clinic: Cleveland Center for Personalized Genetic Health Care

The Cleveland Center for Personalized Genetic Health Care, which is part of the Genomic Medicine Institute
(GMI} of the Cleveland Clinic Foundation, is che example of the kind of PGM provider we would like to study..
Dr. Charis Eng, the Director of both the Center and the Institute, has already given us permission to be
interviewed and to conduct ethnographic fieldwork there (see letters of support, Appendix A). The Genomic
Medicine Institute is an ideal location for this fieldwork, not only because its internationally recognized facility is
literally a mile from Case Western Reserve University, but because of the uniqueness of the newly-established
Center for Personalized Genetic Health Care. The Center specializes in genomic risk education, diagnostic
evaluation, genetic testing, and counseling to help individuals determine their personal risk for diseases that
may run in their families or their risk for passing on a heritable genetic condition to their children.

Past research has shown ethnographic observation to be particularly useful in studying health care settings
because the cbservations that result will perfectly augment data from our interviews. In addition to our
cbservations, we will interview multiple staff members at the Center, including Dr. Eng herself, clinical
geneticists, nurses, and ¢ther instrumental personnel that we identify in our observations. We will be certain
that the privacy and confidentiality of all participants is protected. We will carefully review our observations and
de-identify all notes so that they will not compromise the identity of the clinician or patient.. Although this study
is not focused on patients’ perspectives but on understanding clinical practice, we will ensure compliance with
national standards related to research ethics. In particular, we will be properly introduced to each patient by a
member of GMI staff. Each patient will be given the choice as to whether a member of our research team has
their permission to observe their clinical appointment. If permission is granted, we will administer informed
consent process at that time.

Our methods will include gathering observations and interviewing. A member of the research team will cbserve
clinician-patient sessions, paying careful attention to the following domains: (1) content of the information given
to patients; (2} how the patient interprets and uses that information; (3) the language used to describe genetic
testing; (4) how these sessions invoke the ideas of “personalized medicine.” The research assistant will be as
unobtrusive as possible during the appeintment, and will not interrupt or speak. Although some notes will be
taken during the appointment, most of the netations will occur immediately after the appointment in order to
minimize intrusiveness and while the encounter is still fresh in the research assistant’s mind. We plan to
cbserve 20 appeintments, being mindful of the need to maximize the range of appointment types. We will
attempt to observe at least one session for each type of personalized medicine appeintment that the Institute
provides, including cancer pharmacogenetics, predictive genetic testing, and prenatal/pre-conception genetic
screening. We will also represent the ethnic and racial populaticn of the Cleveland Clinic’s patient population in
our observations, working towards oversampling for African-American patient encounters if necessary. Field
notes will be transcribed and analyzed along with the other data using a set of common analytic strategies
employed by our team that is described below.

3C. Interviews with Private Practitioners of Personalized Medicine

One of the first private medical practices to devote itself to PGM is the New York-based Helix Health.
According to its founder, Dr. Steve Murphy, Helix Health is currently a one-of-a-kind clinic that works in
concert with traditional medical providers to provide ongoing advice to patients undergoing genetic/genomic
testing and interpreting complex results. In addition to his practice, Dr. Murphy devotes significant time to
disseminating he latest developments in the field of PGM, through his popular web blog, the Gene Sherpa. As
a vocal proponent of PGM, he is one of the first of his kind to have an articulated vision and position on how
PGM should look for physicians who wish to implement PGM into their daily practice.. For this reason, we have
made arrangements to interview him., along with three other Helix Health physicians. (see letters of support,
Appendix A). Accoerding to Dr. Murphy,

3D. Enhancement through Observations at Professional Conferences
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We will enhance the robustness of our interview and ethnographic data for this aim by conducting participant
observations at ongoing conferences devoted to PGM. Scientific and medical conferences are critical
enactments of a scientific social arena, bringing together key social worlds in one physical location. A good
example of these types of conferences is the annual Harvard Medical School-Partners HealthCare
Personalized Medicine Conference. This conference brings together many social worlds in PGM to discuss the
growing importance of the field and the political, economic, and scientific aspects of implementation. Another
good example is the annual conference on Personalized Health Care, sponsored by the Ohio State University
Center for Personalized Health Care. It brings together many of the co-producers of PGM: academic experts,
industry leaders, government policy makers, and consumer advocates from around the nation, to discuss
breakthroughs in personalized medicine research and the challenges of translating findings to clinical practice.
We will send two members of our research team to each meeting whenever possible in order to capture the
rich data collection cpportunities that these conferences represent. Field notes will be independently generated
by each observer. These notes will be transcribed each evening while events are fresh in the researcher’s
mind. While capturing conference content is important, it is more important to capture those elements of the
conference not represented by Powerpoint slides—that is, the ways in which social actors at the contference talk
in formal and informal settings about PGM, its future, and the ways they think it is currently shaped and
constituted. All field notes will be transcribed and analyzed along with the other data using a set of commoen
analytic strategies employed by cur team that is described below.

Aim 4. To examine how PGM is being interpreted by patient advocacy organizations and their
members.

Over the last two decades, patient advocacy crganizations have become influential co-preducers of disease-
specific translational research; those concerned with genetic health problems have been active constituents in
the support of TGR.%# As the “voice” of the consumers, patients, and beneficiaries at the end of the
translational research pipeline, the social worlds inhabited by patient groups can be expected to have a role in
shaping the trajectory of TGR to PGM. In many interpretations, however, PGM is not primarily focused on the
rare hereditary conditions that motivate their special interest: it is framed and promoted as helping the general
population prevent and treat common complex diseases. This makes these social actors’ perspectives on PGM
and its virtues very important for us to explore in this project. For this aim, we will interview leaders and
members of four patient advocacy organizations representing a spectrum of genetic health problems about
their visions of PGM as a social practice, and what they understand to be the benetits and risks of a
personalized genomic approach to medicine for individual patients, patient groups and society.

Dr. Fishman and Dr. McGowan's ongoing study of early users of DTC personal genome scanning, positions
them well to lead our team’s efforts in this specific aim. McGowan and Fishman will develop the interview
guide, supervise the interviews, oversee the data analysis process, and collaborate with Juengst and our
consultants in identifying the implications of our data. The project’s research staff, Lambrix, Flatt and
Ponsaran, will be involved throughout the process in piloting the interview guide, conducting the interviews and
coding the interview transcripts.

Under this aim, we will interview the leaders and board members of four patient advocacy organizations that
represent a spectrum of genetic health problems: Mendelian diseases; diseases with low-frequency genetic
variants with intermediate penetrance; and common diseases with low-penetrance genetic links, such as those
that are the object of GWAS research .* We will conduct 40 interviews, ten with each patient advocacy
organization, regarding their sccial world’s orientation toward the promises of TGR and PGM. We are
interested in assessing their social world's attitudes and receptiveness towards TGR and PGM, their level of
interest and receptiveness to the co-production of TGR, how they interpret the goals of PGM in health- and
treatment-related decisions, the future roles they envision for patient advocacy organizaticns in TGR, and what
they understand to be the benefits and risks of a personalized genomic approach to medicine for individual
patients, patient groups, and society. We are also interested in asking representatives of this social world
about their visions of PGM as a social practice, how the frames of “proactive” and “preventive” health care
inform patient advocacy organizations’ perspectives, how the goal of PGM may shape the future of biomedical
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research and health care delivery, and how patient advocacy organizations envisicn themselves as ¢o-
producers of TGR and PGM.

Mendelian disease: Alpha-1 antitrypsin disorder.. We have already identified and secured a letter of
support from the Alpha-1 Foundation to participate in this effort (see letters of support, Appendix A). The
Alpha-1 Foundation is a patient advocacy organization dedicated to promoting research and support for alpha-
1 antitrypsin deficiency, a Mendelian condition linked to chronic lung and liver disorders. The Foundation has
dedicated over $35 million to research towards curing Alpha-1, both externally and through an internal
research mechanism. We anticipate that this organization’s leadership and members’ invelvement with
research on rare hereditary disease will provide important insight into the ways in which this social world
conceptualizes the prospect of a personalized genomic approach to medicine.

Complex disease: Tourette’s Syndrome.. We have alsc secured an agreement to collaborate from the
leadership of the Tourette’'s Syndrome Association (verbal exchange/agreement with Sue Levi-Pearl, Vice
President, Medical and Scientific Programs). Tourette's Syndrome is a complex disorder that typically appears
in childhood, manifesting in the form of involuntary physical and vocal tics. The cause of Tourette’s Syndrome
is unknown and inheritance patterns are unclear, although it is currently believed that a combination of genetic
and environmental factors contribute to the expression of the disease. The Tourette’s Syndrome Association is
dedicated tc supporting and funding research to identify the cause, and to treat and ¢ cure this syndrocme. The
participation of the Tourette's Syndrome Association with be particularly valuable for assessing attitudes
toward PGM when the genetic origin of a disease is complex or unclear.

Chronic disease: Parkinson’s Disease. We will build on preliminary research that we have ¢conducted in this
arena to recruit additional other patient advocacy organizations. In our pilot research invelving early adopters
of personal genome scanning services, we learned of partnerships that have been formed between patient
advocacy organizations and the commercial entity 23andMe to conduct research on the genomic basis of the
complex disorder of Parkinson’s disease. The purpose of this partnership is to establish a bichank of
Parkinson’s patient genomes that can be used for TGR. Our preliminary research has indicated both interest
and skepticism towards this endeavor amongst Parkinson's patients, and has pointed us towards voluntary
health organizations for Parkinson’s Disease that are participating in the 23andMe Parkinson’s Disease
Community. These organizations are currently recruiting 10,000 Parkinson’s patients to donate DNA samples
for genome scanning and gencmic research. For this specific aim, we will be targeting the social world of
Parkinson’s disease voluntary health organizations that have partnered with 23andMe to conduct disease-
specific genomic research. For example, The Michael J. Fox Foundation for Parkinson’'s Research has
already expressed an interest in learning more about participating in our study.

To round out our sample of patient advocacy organizations we will also conduct targeted recruitment from the
organizations affiliated with the Personalized Medicine Coalition, Genetic Alliance, and the National
Organization of Rare Diseases. These umbrella organizations serve as clearinghouses for hundreds of patient
advocacy organizations in the United States that represent a range of genetic health problems. Our consultant
Dr. Richard R. Sharp (Cleveland Clinic) collaborated with the Genetic Alliance to survey patient organizations
about their involvement in biomedical research, and this recruitment strategy yielded a high level of
responsiveness to participate. We are hopeful that, with Dr. Sharp’s assistance, a similar strategy will
generate a similar level of enthusiasm to participate. We will be particularly mindful of equitable participation
of women and minorities, both in the leadership and the membership of patient groups. The membership of
patient advocacy organizations is often heterogeneous, so we will employ strategic theoretical sampling
strategies [see further explanation in Inclusion of Minorities and Women sections] from these groups to
increase inclusion of diverse populations in our study.

Aim 5, To develop an analytic map of the ethical challenges and policy choices that different
interpretations of PGM could generate for TGR and health care

Our research on this specific aim will involve searching for, describing, and analyzing argumenits, rather than

observing and reporting on social phenomena. This mode of “data collection” continues the methods we have
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used in our previous work—that is, analyzing the results of our empirical findings, as well as the published
works and presentations of scientists, bioethicists, and policy makers about PGM, criticizing and reconstructing
their arguments, and probing the limits of their conclusions. Scholars from humanities disciplines will recognize
the typical patterns of their work behind this approach. Our methods differ from those of traditional humanities
scholarship only in our team approach, the interdisciplinary breadth of our collaboration, and the steps we will
take to ensure the robustness of our conclusions.

Achieving this aim will involve an iterative process of classifying and comparing our qualitative data analyses
and the PGM literature to produce a taxcnomy of the virtues that different co-producers attribute to PGM and
the ways in which they might lead to correlative vices. It is premature to propose the interpretations of PGM’s
virtues that will be most important to examine under this aim in advance of the data from our empirical work, or
the issues that will emerge from that examination. We can, however, anticipate the rhythm of our work on the
basis of our previous experience.

1. We will be able to start our work concurrently with the empirical research by turning to two bodies of
existing literature: the biomedical and health policy literature that promotes PGM, and the ELSI literature
that discusses the contextual challenges that face its two canonical manifestations, predictive genetic risk
assessments and pharmacogenomic profiling. With the former, we will be looking for explicit expositicns
and defenses of PGM's virtues, and the ways they are prioritized and interpreted by these proponents,
much as we will do in our interviews. With the latter, our goal will be to work backward from the existing
discussions of the “external” ELSI challenges that TGR faces in realizing PGM to identify which theoretical
viriues are implicated in those challenges. This will give us a reflection of how ELSI researchers, at least,
view the terrain and the interpretations of PGM that seem to inform their discussions of its issues.

2. Then, as our empirical data are analyzed, we will be able to gauge the concordance between the views of
those who discuss PGM theoretically in the literature and the various stakeholders immersed in its pursuit.
This should help throw into relief the relative salience and weight of different values in the practical
evolution of PGM, which will then help us to anticipate where the major axiological decision points will
come within the TGR translational pipeline.

3. Inthe final stage, we will return to those parts of the ELSI literature that frame PGM as our respondents do,
in order to draw on the arguments used in elaborating and discussing the ethical, legal, and social
implications of the ways they make the case for PGM. This will allow us to annotate cur analytic map of
the ethical challenges with decision-making considerations.

Dr. Juengst will lead our analyses under this aim, in collaboration with Dr. Binstock. During this process, we will
also consult the scientists who served as key informants for the empirical studies, to whom we will circulate our
findings for insights and critique. In addition, we will consult with Richard Sharp and Anders Nordgren, two
philosophical colleagues who hold diametrically-opposed views on many of the issues raised by PGM {see
letters of support, Appendix A). These consultants will be specifically charged with making sure that our focus
on the interpretive categories we bring from cur previous work dees net blind us to other interesting findings in
the empirical exploraticns and ethical analyses of the proposed project. As our inquiries generate results, we
will pool our efforts to produce integrated analyses of our major findings under this aim. In addition, we will vet
our work with the larger interdisciplinary faculty of the CWRU Center for Genetic Research Ethics and Law.

Protocol for Developing Interview Guides and Conducting Interviews (All Aims)

Qualitative in-depth interviews have been shown to provide a valuable foundation for a broader understanding
of contextual matters relevant to study issues being explored. In-depth interview guides include a series of
semi-structured questions and probes te facilitate discussion. Initial draft interview guides will be developed by
the team based on specific research questions being addressed and a systematic review of the literature.
After a draft is developed, Fishman and Settersten will independently review the guide, carefully examining the
phrasing and order of questions, follow-up probes, overlooked issues, and the like. They will then make
detailed recommendations for revisions, together with input from members of the team. This iterative process
will continue over the course of several meetings. The interview guides will then be pilot tested. The

Research Design & Methods Page 104



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

interviewers will report back in detail about how well the questions worked in the field, and we will continue to
refine core questions and a range of effective probes.

When the interview guide is complete, the interviewers will begin recruiting participants and cenducting
interviews. After each interviewer has conducted a few interviews, we will revisit the guide one last time for any
improvements. The proposed project relies on a variety of samples, and each one will have its own specific
protocol with respect to how, when, and at what intervals we will contact potential participants. Written ceonsent
will be obtained from all individuals. All interviews will be digitally recorded. The digital file will then sent
through a secured network site (a paid service to which we subscribe) to the highly-skilled transcriptionist with
whom we regularly work. The transcripts reflect the interview conversation verbatim. The transcriptionist
destroys the file once the transcription is complete. Once we receive the transcript, the interviewer who
conducted that particular interview carefully reviews and edits the transcript for accuracy and returns to the
recorded conversation to clarify or fill in any questionable or incomplete text. The interviewer also
simultaneously “de-identifies” the transcript, eliminating any information that would compromise the
confidentiality of the participant.

Key Strategies for Analyzing Data (All Aims)

All data—including interview transcripts, field notes, and other materials (e.g., images and text from websites
and printed matter), will be analyzed using the general principles of grounded theory.®*®” Grounded theory
approaches seek to uncover the social processes and conditions that lie behind the phenomena in question
and unravel their consequences. It is a method that is especially suited to a study such as the one we are
proposing, in which the general phenomenon and its processes have not been fully articulated, and in which
constant comparisons between data from multiple samples and sources are a critical part of the research
agenda.?” These systematic procedures move beyond description, and enable theories to be developed in an
inductive fashion.

All data will be entered intc Atlas.ti, a software package for organizing and analyzing qualitative data.
Transcripts and field notes will be imported into the program as text. These primary documents are easily
retrieved, segmented into passages, and marked as “quotations,” which are then coded, indexed, sorted, and
annotated with commentary from members of the team. Atlas also contains a sophisticated search system that
allows us to find complex combinaticns of phrases, words, characters, and symbols. Standard procedures for
analyzing qualitative data will be employed, based on successive coding passes. We will begin with open
coding of content at the level closest to the content of the text and continue through broader and more analytic
codes. We will begin the coding process once we have a handful of transcripts and interviews are ongoing. We
start with open coding, in which large sections of text are coded (for example, an entire section of the interview
guide, or a handful of targeted questions). Specific codes will be developed using both deductive strategies
{built on existing scholarship and then applied to the transcripts) as well as inductive strategies (built directly
from the transcript text). A coding manual will then developed in collaboration with the investigative team. The
manual will include definitions for each code, illustrative quotes, and special instructions for applying them. To
enhance construct validity and reliability of the conceptual domains identified, qualitative data will then be
coded by two independent reviewers, who were also interviewers. This strategy—having core team members
conduct the interviews, do the coding, and develop cur analyzes, — creates tremendous advantages in
ensuring the integrity and top quality of the resulting data and analyses.

Research Plan and Timetable

We have outlined a timetable for implementing the central tasks associated with each of the specific aims
across the four years of the project (see timetable in Budget Justification). To launch the project, we will begin
with Specific Aim 1, developing our sample population of the “promoters” of PGM. Simultaneously, we will
begin our recruitment for the interviewees outlined in Specific Aim 4, members of patient advocacy
organizations. We begin cur inquiry with these two groups for several reasons. First, given their traditional
roles at the “front end” of TGR's pipeline, our interviews with the promoters of PGM, will be instrumental in
setting the stage for the rest of the project. Meanwhile, the patient advocacy organizations provide an
important counterpeint to the promoters and their increasing role in priority-setting for TGR will also be
important to appreciate fom the start. In the next phase of the project, we will turn to the mediators and
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providers, because their influences in the practical realization of PGM are so heavily interdependent. We will
continue to move our way through our groups of interviewees in each specific aim in a progressive fashion,
aiming to conduct around 50 interviews/year. While our work on Aim 5 will proceed throughout the project, the
full elaberation of cur analytic map of challenges and choices, and their relevant ethical, social and policy
considerations, will, of course, rest on the empirical foundation built in Aims 1 through 4. As such, the
completion of Aim 5 is slotted for the final year of the project.
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Principal Investigator/Program Director (Last, First, Middle): Juengst, Eric T.
Inclusion Enroliment Report
This report format should NOT be used for data collection from study participants.
Study Title: Controlling Human Aging: Alteernative Rationales and Implications

Total Enrollment: 88 Protocol Number:
Grant Number: 5 RO1 AG020916-05

PART A. TOTAL ENROLLMENT REPORT: Number of Subjects Enrolled to Date (Cumulative)
by Ethnicity and Race

Sex/Gender
Unknown or

Ethnic Category Females Males | Not Reported Total
Hispanic or Latino 1 0 0 1
Not Hispanic or Latino 30 55 0 85
Unknown (individuals not reporting ethnicity) 0 2 0 2
Ethnic Category: Total of All Subjects* 31 57 0 88 *

Racial Categories
American Indian/Alaska Native 0 0 0 0
Asian 0 0 0 0
Native Hawalian or Other Pacific Islander 0 0 0 0
Black or African American 1 1 0 2
White 30 54 0 84
More Than One Race 0 0
Unknown or Not Reported O 2
Racial Categories: Total of All Subjects* 31 57 0 88 *

PART B. HISPANIC ENROLLMENT REPORT: Number of Hispanics or Latinos Enrolled to Date (Cumulative)

Racial Categories Females Males h?;}";g:;;& Total
American Indian or Alaska Native 0 0 0 0
Asian 0 0 0 0
Native Hawaiian or Other Pacific Islander 0 0 0 0
Black or African American 0 0 0 0
White 1 0 t] 1
More Than One Race ¢ 0 t] 0
Unknown or Not Reported 0 0 0 0
Racial Categories: Total of Hispanics or Latinos** 1 0 0 1 *
* These totals must agree.
** These totals must agree.
PHS 398/2590 (Rev. 09/04, Reissued 4/2006) Page 7 Inclusion Enroliment Report Format Page
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Human Subjects Protection

A. Description of proposed involvement of human subjects: Most of our work will involve the recruitment of
human subjects for in-depth interviews. These interviews will largely take place by telephone; some will occur
in person. We will also conduct ethnographic fieldwork in a clinical setting (the Center for Personalized Genetic
Healthcare).

B._Research material obtaned from human subjects: Interviews will be digitally audio recorded and then
transcribed. We will also take field notes at public scientific conferences and as part ot our ethnographic
research, noted above.

C. Plans for recruitment of subjects and consent procedures: Potential interview subjects will be identified
through our use of online databases, membership lists, organization websites, and public documents. We will
introduce our study via email and/or a mailed letter. If a potential subject is interested in participating, s/he will
call or email a member of the research team to learn more about the study. The study will be explained and, if
the subject is still interested in participating, s/he will schedule an interview time and will be sent an informed
consent document. At the scheduled interview time, the appropriate member of the research team will phone
the subject. They will review the informed consent document together and the researcher will obtain recorded
verbal consent. All participants will provide informed consent to participate in the study before the interview
commences. Once an individual has provided consent, the interview will begin and be audio recorded.

All interview subjects will be assigned a numeric identification number and a permanent record of identifiers will
be kept on a password protected computer, separate from the folders with interview transcripts and digital
audio files. All subject information will be kept in coded form cn computers. To ensure participant
confidentiality, there will be no identifying information in the transcripts. We will obtain basic background
information from participants {(gender, ethnicity, age, education, occupation). ldentifying keys will be kept in a
separate, locked location. Only the study investigaters and appropriate research staff will have access to the
transcripts and audio digital files. The audio files will be destroyed once transcription, coding, and reliability
work are complete. All computers and databases will be password-protected, and all paper copies of informed
consent, data, and other sensitive documents will be kept in a locked file cabinet in a secure location.

Before beginning our fieldwork at the Cleveland Center for Personalized Genetic Healthcare, we will obtain
human subjects approval from the Cleveland Clinic Foundation, as well as from our home institutions. Each
member of the clinic staff will be provided with a description of the study and an IRB-approved informed
consent document that will be explained by the researcher seeking their consent to participate. The informed
consent document will inform them that no identifying information will be collected about them and that their
employer will not have access to any of the data collected. When a patient comes in for an appeintment, the
clinic staff will ask them if a member of our research team can sit in on their appointment. They will alsc be
provided with a description of the study and given an informed consent document that will be explained to them
by that researcher. If they agree to participate, they will sign the consent document. No identifying information
will be collected about the patients and no audio or video recording will be made of the appointment. Hand-
written field notes will be destroyed after transcription to computer file. The computer files will protect the
identity of the clinic staff and patients and will not include any identifiers. A numeric identification code will be
used to identify clinic staff.

D. Potential risks: The risks of this study are minimal. The majority of our interviews will be conducted with
professionals working in various parts of the field of PGM. The study description and informed consent
documents will indicate that we will ask them about the nature of their work and the crienting goals of the
organization for which they work. All prospective participants will be reminded in the informed consent process
that their participation will remain confidential, that they need net answer any questions that make them
uncomfortable, and that they have the right to discontinue their participation at any time. In the case of our
ethnographic fieldwork at the Center for Personalized Genetic Healthcare, members of the staff may be
concerned about members of our research team observing them as they work. We will assure them, and
ensure, that their colleagues and superiors will not have access to, or knowledge of, these observations and
that they will in no way be connected to evaluations of their job performance.

Protection of Human Subjects Page 111



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

E. Provisions for protecting against potential risks: To maintain participant confidentiality of all of cur
interviewees, we will not allow any employer of our human subjects to access to data. Subjects will be told that
they are free to refuse to answer any question that makes them uncomfortable and to stop their participation at
any time. In the case of our ethnographic fieldwork at the Cleveland Center for Personalized Genetic
Healthcare, we will disguise the identity of the Center so as to protect employee confidentiality. There will be
no way to identify patients based on our data. The researcher will remain as unobtrusive as possible when
observing clinic appointments. Individuals will be given option to go on the record or be unidentified.

F. Why risks to subjects are reasonable in relation to potential benefits: The potential risks of participation are
minimal. We are primarily interested in institutional analysis of the goal of PGM. Thus, participants will be
characterizing their professional institution’s orientation to this goal. The subject matter is not particularly
sensitive or socially undesirable. Furthermore, only those participants who are interested in discussing these
matters will choose to participate—and, as noted earlier, participation will remain confidential and participants
will be free to refuse any questions and discontinue their participation at any time. Given how little is known
about the emergence of PGM, the benefits of obtaining information about the use of perscnalized medicine are
large. The possible concerns of Cleveland Clinic employees are understandable, given that the observations
occur within their setting. As described above, we will make every effort to minimize any risks associated with
these observations.
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Inclusion of Women and Minorities

Our primary interests throughout the project lie in explicating the various social worlds of PGM and the
stakeholders who make up those groups. What matters most for our inquiry, and therefore for our sampling,
are the unigue positions that individuals hold in the emergent field of PGM, rather than their individual
characteristics. Participants essentially serve as reporters on their particular institutional location or position
(e.g., those who hold specific leadership roles in organizations such as NIH, NCHPEG, and PMC; those who
direct academic health centers or oversee the genetics curriculum in medical schools; those who are members
of editorial boards or recipients of NIH funding). We have no control over the characteristics of the people who
hold those positions, and in some cases there is a known imbalance by gender and race.

To the extent that we can identify women and minorities in advance—and in many cases we can, we will
intenticnally oversample members of both groups. And to the extent that these characteristics are not readily
apparent, we will work closely with our key contacts at collaborating institutions and organizations to ensure
that women and minorities are well-represented in all of our samples. Moreover, we will also use consultants
who are well-positioned in each of the stakeholder groups to build sampling lists that intentionally oversample
women and minorities for each and every sample and to ensure that we successfully reach our targeted
enrollments. Below, we highlight a few specific points related to the inclusion of women and minorities.

Inclusion of women: We estimate that about half of interviewees will be women. As described above, in some
cases we are sampling on the basis of positions in organizations, or from pre-established lists of people, not on
the basis of individuals and their characteristics. The pool will include approximately 40% women across the
various components of the study. If the presence of women is more limited in some subsamples, we will, to
ensure their full inclusion, oversample women until we reach 40% female representation. We will examine all
pre-established lists beforehand to identify potential female participants in each group and explicitly target
them in our recruiting.

In sampling clinic patients we will also develop a recruitment strategy that intentionally oversamples female
interviewees. For example, with our hosts at the Cleveland Clinic, we will arrange our observations in the
Personalized Medicine program to ensure that equal numbers of male and female patients are observed.
Patient advocacy organizations are often made-up of members of both genders who experience the same
genetic disease, thus we will also oversample women who are leaders and members of patient advocacy
organizations o ensure adequate representation of women in our sample overall.

Race and especially gender may be known and actively accounted for in oversampling with respect to many of
the pre-established lists of professionals. In cases where there is a known imbalance of men over women (for
example, in seeking NIH-funded scientists or scientists who hold positiens in medical sequencing companies
or start-up ventures}, analysis of the sampling lists and initial round of interviews will help us actively monitor
the inclusion of women and intentionally oversample women with targeted recruiting until we reach 40% female
representation.

Again, we will work closely with our key contacts at collaborating institutions and organizations to ensure that
women are well-represented in all of our samples. We will alsc use consultants whe are well-positicned in each
of these stakeholder groups to build sampling lists that intentionally oversample women and ensure that we
successfully reach our targeted enrollments.

Inclusicn of minorities: We estimate that we will be able to obtain at least 20% minority representation in cur
overall participant sample—i.e., 36% overall, 20% African American.

We will ensure that each and every sample is as diverse as possible when it comes to the representation of
women and minorities. We have developed several steps that will ensure adequate inclusion. To the extent
that it is possible to determine the presence of minorities in these lists, we will examine the lists will be
beforehand to identity potential participants from these groups for targeted recruiting. The race of the person
may be known or ascertained in some of the pre-established lists of members of professional organizations.

Women &Minorities Page 113



Principal Investigator/Program Director {Last, first, middle}: Juengst, Eric

In addition, analysis of the initial round of interviews will help us to schedule additional interviews to ensure
adequate inclusion of minorities. Following the techniques of theoretical sampling, a type of qualitative
methodology, individuals in areas underrepresented in the initial sample will be contacted after the first round
of interviews has been conducted and analyzed in order to obtain an inclusive range of responses. This
sampling technique relies on an iterative selection process in which data are coded and analyzed conjointly
with data collection; the emergent analysis determines what data to collect next and from whom. Theoretical
sampling and conjoint analysis and collection of data will also allow me to achieve theoretical saturation,
whereby we purposely sample to the point of redundancy in terms of the themes emerging from the interviews.
Using targeted recruiting and theoretical sampling, we will oversample minorities from the individuals available
to interview until we reach approximately 20% African-American representation from the sample.

We have alse thought carefully about how to oversample members of minority groups for each of our aims,
and there are several instances in which we will have further opportunities to ensure the adequate inclusion of
minorities. In our studies of the translation of PGM to medical professionals and students, for example, we will
intentionally and strategically sample three schools from the White House Initiative on Historically Black
Colleges and Universities {(HBCUs). We will both interview and consult with the director of NCHPEG's Diversity
and Cultural Competency Objectives, which seeks to create training programs and activities that are culturally
sensitive and to increase minority and underserved communities’ access to genetics-education materials and
resources.

As another example, we will also consider race-linked genetic health disorders in selecting patient advocacy
organizations, and ask the leaders of PMC to help us identity racial and ethnic groups with which they have
alliances and to whom we could turn for interviews (e.g., the patient advocacy group, National Alliance for
Hispanic Health, is a member of PMC).

In addition, we will work closely with our collaborating institutions and organizations to ensure that minority
groups are well represented in all of our samples. For example, we will arrange our observations in the
Personalized Medicine program at the Cleveland Clinic to ensure all minority patients coming through are
approached about our study, so that ameng clinic patients we will intentionally oversample minority
interviewees.

We will also use consultants who are well-positioned in each of these stakeholder groups to build sampling
lists that intentionally oversample women and ensure that we successfully reach our targeted enroliments.
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Program Director/Principal Investigator (Last, First, Middle}: Juengst, Eric T.
Targeted/Planned Enroliment Table

This report format should NOT be used for data collection from study participants.

Study Title: Anticipating Personalized Genomic Medicine: Impact and Implications

Total Planned Enrollment: 150

TARGETED/PLANNED ENROLLMENT: Number of Subjects
Sex/Gender

Ethnic Category Females Males Total
Hispanic or Latino 11 14 25
Not Hispanic or Latino 60 65 125
Ethnic Category: Total of All Subjects * 71 79 150

Racial Categories
American Indian/Alaska Native 0 0
Asian 10 15 25
Native Hawaiian or Other Pacific Islander 0 0
Black or African American 15 15 30
White 45 50 95
Racial Categories: Total of All Subjects * 70 80 1350
* The “Ethnic Category: Total of All Subjects” must be equal to the "Racial Categories: Total of All Subjects.”
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Inclusion of Children

While the issues of PGM that we are trying to understand are clearly relevant to children, our research plan
does not include children as research subjects. The purpose of our project is to explicate the perspectives of
the professionals and other actors who are playing primary roles in architecting the emergent field of PGM.
These architects are adults, though their work has implicaticns for children and youth. We acknowledge that
PGM is certainly related to and has implications for the delivery of pediatric medicine and pediatric populations.
Given our primary aims and the already large scope of the project, the inclusion of children would be better
suited for future extensions of the project.
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Multiple PD/PI Leadership Plan

This research project will be led by an interdisciplinary team of three Co-Principal Investigators at three
institutions: Jennifer Fishman (McGill University), a sociologist of medicine and bioethics; Richard Settersten, a
specialist in human development and the life course, with expertise in social policy, health, and inequality
(Oregon State University); and Eric Juengst, a philosopher with interests in genetic research ethics and law
{Case Western Reserve University).

Qur decisicn to take advantage of the new NIH Co-PI option reflects the interdisciplinary nature of our
collaboration, and its evolution over the course of our current research. Juengst has been the Pl of record for
our current project, and he oversees its administrative aspects as well as our efforts to reflect on the ethical
and policy implications of our findings. The project's empirical research, however, has been led entirely by
Fishman and Settersten, who each bring unique and complementary methodological and theoretical strengths
to the work. They designed the study when they were both Juengst's colleagues at CWRU, and they have
continued to manage the research team, data collection, and analyses since their respective moves to McGill
and Oregon State. If not for the benefits that come to the project because of the infrastructure of CGREAL,
Fishman and Settersten could have taken over as Pls of record for our work during its empirical phase—and
they played that role in practice. Because the same division of labor will characterize the project proposed
here, we will now proceed as Co-Pls because it gives credit where it is due by recognizing the roles that the
three of us have shared so far.

Thus, in the proposed project, Juengst will assume overall responsibility tor administering the grant, integrating
it within CGREAL, and leading our collaborative work on Aim 5. Fishman and Settersten will share primary
responsibility for leading all of the research proposed as part of Aims 1 through 4.

This arrangement does, of course, call for a very clear plan for allocating responsibilities and making decisions
within the project. If we were just starting out together, any such plan would face the inevitable bumps of being
tested in practice. Fortunately, we have already been traveling down this road for three years, and now know
its challenges quite well. In the process, we have developed three sets of practices that ground our
collaboration and will continue to provide the leadership plan for this project.

Communication. E-mail communication is efficient and ubiquitous, but has been insufficient for our needs. We
have instead established a practice of weekly “lab meetings” by conference call, to which we devote up to two
hours for planning, cngoing empirical work, and discussing findings. In particularly busy periods, we hold two
such meetings per week. For the next project, we will centinue this practice and once a quarter we will convene
a face-to-face meeting for the whole research team, hosted in turn by each of the Co-Pls. These quarterly
meetings will be especially important occasions to meet with our consultants, and handle any managerial
challenges that require more in-depth discussion.

Decision Making. Cur decision making is decentralized and consensual, but braced by personal assumptions
of responsibility. Thus, under the supervision of our Project Manager, Marcie Lambrix, members of the
research staff are expected to take initiative on many of the daily decisions related to prioritizing and
implementing research tasks, and to report on these issues at our weekly lab meetings. At that level, decisions
about next steps, analytic directions, and publications are made by the co-investigators and staff together,
under the direction of the Co-Pls. Thus, for our empirical studies, Fishman and Settersten are responsible for
establishing a division of labor for all tasks, for securing collective agreement on publication plans, and the like,
while Juengst assumes that role for our ethical and policy analyses. For overarching administrative matters,
the three Co-Pls will make joint decisions, with Juengst assuming ultimate responsibility for seeing them
through.

Credit Sharing. Our practice is to reserve co-authorship on conference presentations and research publications
to those team members actively involved in the research being repcrted or discussed. In most instances, all
members of the research team, including the research staff and trainees, are extended opportunities to
participate. First and last authorships similarly depend on the initiative and involvement of the co-authors in a
particular report, although careful attention is paid to developing publication plans that ensure an equitable
distribution of premium authorships across the team. Official overarching project reports are to be co-authored
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by the Co-Pls, in whichever order seems appropriate. Most importantly, authership plans will be discussed and
established in advance for particular publications. Any disagreements over professional credit within the team
will be openly addressed at our weekly lab meetings and adjudicated by the Co-Pls. In the event of any
disagreements between the Co-Pls concerning credit, we are fortunate to have a wise senior colleague on our
team, Professor Binstock, and we agree to abide by his judgment as our “Supreme Solomon.”
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